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PREFACE  TO  THE  SECOND  EDITION 


The  gratifying  reception  accorded  the  first  edition  of  this  book, 
coupled  with  the  appearance  of  the  ninth  revision  of  the  United  States 
Pharmacopoeia  and  of  the  fourth  edition  of  the  National  Formulary  has 
brought  the  need  of  a  new  edition.  In  preparing  this  a  radical  revision 
was  rendered  necessary  by  the  strides  made  in  pharmacy,  medicine  and 
chemistry  during  the  past  eight  years. 

The  greatest  difiiculty  encountered  was  the  limitation  of  the  work  to 
its  present  size  and  in  order  to  do  this  most  of  the  recent  information, 
including  the  data  concerning  the  new  Pharmacopoeia  and  the  Formulary, 
is  presented  in  the  most  concise  form  consistent  with  clarity.  This  has 
been  aided  by  inserting  at  the  end  of  each  chapter  bibliographical  refer- 
ences to  which  the  student  desiring  more  extended  information  can  turn. 

The  thanks  of  the  writer  are  extended  Miss  Adelaide  Rudolph,  M.  A., 
for  valuable  services  in  the  preparation  of  the  bibliography,  to  Leo  Roon, 
M.  S.,  for  assistance  in  revising  Part  I.,  and  to  Professor  Jeannot  Host- 
mann  for  aid  in  the  revision  of  Part  V;  also  to  Dr.  Hugo  H.  Schaefer 
and  to  George  G.  Schneider,  A.B.,  for  assistance  in  proof  reading. 

Lastly,  mention  must  be  made  of  the  facilities  offered  by  the  libraries 
of  the  New  York  College  of  Pharmacy  and  of  the  Chemists'  Club,  without 
which  the  preparation  of  the  bibliography  would  have  been  almost 
impossible. 

H.  V.  Arny. 
New  York  City, 

March,  1917. 
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PREFACE 


The  subject  of  pharmacy  as  understood  by  the  writer  consists  of 
the  practical  application  of  the  sciences  of  physics  and  chemistry  to 
medicines  and  their  preparations,  as  well  as  sufficient  botany  to  ap- 
preciate the  character  of  those  vegetable  drugs  entering  into  pharma- 
ceutical preparations.  As  far  as  botany  is  concerned,  the  application 
of  that  science  to  medicine  consists  in  that  distinct  study,  materia 
medica,  but  of  greater  difficulty  is  an  attempt  to  study  the  pharmacy 
of  chemicab,  both  inorganic  and  organic,  without  at  least  some  ex- 
planation of  the  principles  underlying  the  science  of  chemistry.  This 
explains  the  brief  Introductory  Chapters  to  Parts  III  and  IV,  which 
students  have  found  of  value  as  an  adjunct  to  their  instruction  in  pure 
chemistry. 

While  not  desiring  to  hamper  instruction  by  artificial  limitations, 
the  entire  subject  of  pharmacy  is  so  vast  that  some  gleaning  of  essen- 
tials from  those  substances  of  minor  importance  appeals  to  the  teacher 
as  imperative,  and  we  are  fortunate  in  having  a  means  of  elimination 
in  the  use  of  our  national  standard,  the  United  States  Pharmacopoeia. 
Of  course  no  pharmaceutical  instruction  would  prove  sufficient  were 
all  unofficial  drugs  excluded,  but  the  existence  of  a  pharmacopoeia 
makes  it  possible  to  use  that  work  as  the  basis  of  instruction,  and 
in  drilling  the  student  in  official  substances  ample  opportunity  is 
afforded  to  refer  to  those  unofficials  suggested  by  the  pharmacopoeial 
preparation  under  consideration. 
The  book  consists  of  seven  parts : 

Part  I  deals  with  pharmaceutical  processes  and  a  striking  feature 

is  the  discussion  of  the  arithmetic  of  pharmacy. 
Part    II    deals  with  the  galenical  preparations  of  the  pharma- 
copoeia and  those  unofficials  worthy  of  notice.     It  will  be  noticed 
that,  wherever  possible,  these  preparations  are  grouped  around 
a  typical  pharmacopoeial  recipe,  thus  avoiding  repetition. 
Part   III   deals  with  the  inorganic  chemicals  used  in  pharmacy, 
has   an  introductory  chapter  on   chemical   theories,   and   dis- 
cusses chemical  arithmetic  very  fully. 
Part  IV  discusses  the  organic  chemicals  used  in  pharmacy,  and 
that  according  to  the  most  modern  classification.     Like  Part 
III,  it   begins  with  an  introductory  chapter  on  the  theory  of 
the  class  of  chemicals  discussed. 
Part  V  is  devoted  to  chemical  testing,  and  summarizes  the  analytic 

methods  of  the  Pharmacopoeia. 
Part  VI  takes  up  the  prescription  from  the  time  it  is  written  to 

the  time  it  is  dispensed. 
Part    VII    gives  the  laboratory  work  which  has  been  followed 
with  much  success  by  students  of  the  writer.     A  notable  feature 
of  this  part  is  the  exercise  in  equation  writing  and  in  chemical 
arithmetic  that  the  work  affords. 

H.  V.  Arnt. 
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PART  I 

PHARMACEUTIC  OPERATIONS  AND  APPLIANCES 


CHAPTER  I 
PHARMACOPffilAS  AND  OTHER  BCX)KS  ON  PHARMACY 

The  study  of  pharmacy  means  the  study  of  the  theories  and  exercise 
of  the  operations  necessary  to  the  intelligent  preparing  and  dispensing 
of  substances  used  in  the  healing  art.  The  two  Greek  words  designating 
this  idea  were  pharmacon^  "a  drug,  a  medicine,  remedy,  a  potion,  charm, 
spell,"  and  apotheke,  "a  repository;  a  storehouse."  The  first  of  these 
roots  has  been  angUcized  into  such  words  as  pharmacy,  the  art  of  pre- 
paring, preserving,  compounding,  and  dispensing  medicines,  and  pharma- 
cist, one  skilled  in  pharmacy;  while  from  the  second  we  get  apothecary, 
one  who  practises  pharmacy.  Another  word  derived  from  the  former 
root  is  pharmacopoeia:  pharmacon,  "medicine,"  and  poiein,  "to  make;" 
literally,  "the  making  of  medicines,"  but  now  used  to  designate  a  book 
of  medical  recipes  prepared  or  approved  by  the  government  of  the  coun- 
tr>'  where  published.  The  history  of  pharmacopoeias  means  the  history 
of  pharmacy,  for  as  pharmacopoeias  evolved  from  crude  handbooks  of 
medical  lore  to  the  present  works  of  high  scientific  value,  even  so  has  the 
practice  of  pharmacy  progressed  from  the  jumbling  of  crude  and  often 
disgusting  ingredients,  of  which  the  manipulator  knew  but  little,  to  the 
modern  blending  of  carefully  refined  constituents,  of  which  the  operator 
knows  not  only  the  past  history,  but  also  the  future  action,  both  chemic 
and  therapeutic. 

The  earliest  works  answering  to  a  pharmacopoeia  are  Egyptian  papyri, 
such  as  Pap>TUs  No.  37  of  the  Berlin  Museum,  which  is  a  fragment  from 
B.C.  1700,  and  from  its  historic  references  seems  to  be  a  copy  of  a  manu- 
script of  B.C.  4000.  In  it  five  forms  of  medicine — ointments,  liniments, 
poultices,  clysters,  and  potions — are  mentioned.  The  famous  Eber 
Papyrus,  while  of  later  date  (b.c.  1552),  is  peculiarly  valuable  because 
of  its  completeness.  In  it  mention  is  made  of  such  drugs  as  calamus 
and  mjTrh,  salt  and  sodium  carbonate,  while  its  list  of  preparations 
includes  all  given  in  Papyrus  No.  37,  among  others,  pills,  mixtures,  and 
decoctions. 

Passing  down  to  classic  times,  we  find  many  medical  works  written 
by  individuals  which  may  be  classed  among  the  pharmacopoeias,  such  as 
books  of  Hippocrates  (b.c.  460-377),  Dioscorides  (either  first  or  second 
century  of  the  Christian  era),  and  Galen  (a.d.  131-201).  These  books 
were  considered  as  standards  by  physicians  for  many  centiu'ies,  scarcely 
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being  replaced  until  the  appearance  of  the  works  of  Paracelsus  and  of 
other  medieval  writers.  Among  the  medieval  works  of  medicine  worthy 
of  special  note  mention  should  be  made  of  the  **Ricettario/'  published 
by  the  College  of  Medicine  of  Florence  (1498),  and  the  "Pharmacorum 
Omnium"  of  Valerius  Cordus  (1546).  The  latter  work,  published  by 
the  city  of  Nuremburg  after  the  death  of  the  writer,  began  a  series  of 
municipal  pharmacopoeias,  such  as  thdse  of  London  (1618),  Paris  (16S9), 
Edinburgh  (1699),  which  answered  the  requirements  of  the  age  of  munici- 
pal isolation,  but  as  means  of  transportation  improved  and  people 
traveled  freely  to  and  fro,  it  was  found  that  the  diflferenoe  in  pharma- 
copoeias was  productive  of  confusion;  that,  for  instance,  a  traveler  from 
Nuremburg  having  his  prescription  compounded  in  Frankfort  was  in 
danger  of  an  excessive  dose  of  a  potent  preparation^  there  being  no  uni- 
formity in  the  preparations  of  the  different  municipal  pharmacopoeias. 
Accordingly,  a  demand  for  national  pharmacopoeias  grew,  and  the  first 
to  appear  was  the  Codex  Medicamentarius,  published  by  the  French 
government  in  1818,  the  successor  of  the  Paris  Pharmacopoeia,  with 
its  authority  extended  through  all  of  France. 

The  next  national  pharmacopoeia  was  that  of  the  United  States, 
published  in  1821.  The  merging  of  the  pharmacopoeias  of  London, 
Ekiinburgh,  and  Dublin  into  the  British  Pharmacopoeia  did  not  occur 
until  1864,  while  in  Germany  the  municipal  pharmacopoeias  were  re- 
placed first  by  those  of  the  States  of  Germany  (Prussia,  Hanover,  Saxony, 
etc.),  and  these  merged  into  the  national  authority  in  1872. 

At  the  present  time  there  are  some  twenty  national  pharmacopoeias 
in  force,  including  those  of  every  country  of  Europe  (save  some  of  the 
Balkan  States  and  Turkey),  the  United  States,  Argentine,  Chili,  Venezuela 
and  Mexico  representing  Latin  America,  and  Japan  representing  Asia. 
Canada  and  other  colonies  of  England  use  the  Bntish  Pharmacopoeia. 

Even  as  the  municipal  pharmacopoeias  of  preceding  centuries  caused 
confusion  as  the  means  of  communication  improved,  to-day,  when  it  is 
easier  to  travel  from  New  York  to  Berlin  than  it  was  to  go  from  Munich 
to  Berlin  a  hundred  years  since,  we  are  confronted  by  the  confusion  of 
the  several  national  pharmacopoeias.  Thus  every  year  thousands  of 
Americans  travel  abroad,  taking  with  them  the  prescriptions  of  their 
American  physicians,  and  if  the  prescription  calls  for  a  tincture,  it  ia 
quite  likely  that  the  tincture  dispensed  in  good  faith  by  the  French 
pharmacist  may  be  of  entirely  different  strength  from  the  American 
preparation,  because  made  according  to  the  French  (\)dex.  A  most 
startling  example  of  this  kind  is  afforded  by  that  potent  preparation, 
tincture  of  aconite  root.  Thus  in  the  nineties,  the  United  States  Phar- 
macopceia  directed  that  100  mils  represent  the  active  strength  of  35  Gm. 
of  drug  (35  pcT  cent.) ;  the  tincture  of  the  German  Pharmacopcma  was 
but  10  per  cent.;  the  French  Codex  directed  it  to  be  20  per  cent.;  while 
the  strength  of  the  British  was  12  per  cent.  It  is  self-evident  what 
dangerous  results  would  have  ensued  if  an  American  pharmacist  had 
dispensed  the  tincture  of  the  United  States  Pharmacopoeia  on  a  prescrip- 
tion wTitten  by  a  German  physician;  hence  it  is  the  duty  of  ever>''  drug- 
gist to  acquaint  himself  with  the  strength  of  foreign  preparations  by 
reference  to  dispensatories. 

This  diversity  of  strength  has  called  forth  a  demand  for  an  inters 
tuUianal  pharmacopatiay  including  at  least  preparations  of  all  the  potent 
Jrugs,  so  that  one  strength — say  of  tincture  of  aconite — be  authorized 
!jy  all  the  national  pharmacopceias,  and  thus  the  same  preparation  be 
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dispensed  at  all  pharmacies  in  the  world.  This  question  was  discussed 
at  the  first  international  pharmaceutic  conference  held  in  Brunswick  in 
1865,  and  has  been  brought  up  at  every  subsequent  conference  (Paris, 
1867;  Vienna,  1869;  St.  Petersburg,  1874;  London,  1881;  Brussels,  1885; 
Chicago,  1893;  Brussels,  1897;  Paris,  1900;  Brussels,  1910;  The  Hague, 
1913),  but  little  progress  in  that  direction  has  been  accomplished.  One 
of  the  first  practical  moves  beyond  the  stereotyped  resolutions  and  pre- 
liminary drafts  was  the  action  in  1893  of  the  American  Pharmaceutical 
Association  in  donating  $1000  to  the  international  conference  for  defray- 
ing the  expenses  of  compiling,  publishing,  and  distributing  such  a  work, 
and,  lastly,  in  1902  a  conference  of  delegates  appointed  by  the  States  of 
Ehirope  and  by  the  United  States  met  in  Brussels  and  decided  upon  a  list 
(rf  forty-three  drugs  and  preparations  which  they  recommended  to  the 
pharmacopoeial  commissions  of  all  the  countries  of  the  world  for  adoption 
in  the  next  edition  of  the  pharmacopoeia  of  each  country. 

Thus,  among  others,  was  the  recommendation  that  tincture  of  aconite 
and  tinctures  of  other  potent  remedies  be  placed  at  a  uniform  strength  of 
10  per  cent,  in  all  the  pharmacopoeias  of  the  world.  Another  recommend- 
ation was  that  syrup  of  ferrous  iodide  be  made  so  as  to  contain  5  per  cent. 
of  ferrous  iodide. 

Those  official  preparations  conforming  to  the  requirements  of  the 
Brussels  Conference  are  designated  in  the  present  United  States  Phar- 
macopoeia by  a  special  synonym  followed  by  the  initials  "P.I.'' — 
prcBscriptio  internationdUa, 

The  conmiittee  preparing  the  new  pharmacopoeia  of  the  United  States 
embodies  in  that  standard  most  of  the  forty-three  reconmiendations,  and 
the  same  step  is  being  taken  by  other  national  pharmacopoeial  commis- 
sions thus  tending  to  make  preparations  of  potent  remedies  the  same 
strength  the  world  over. 

Turning  to  our  own  standard,  the  Phannacopceia  of  the  United  States, 
this  important  work  was  inaugurated  by  Dr.  Lyman  Spaulding  of  New 
York,  who  in  1817  started  the  movement  by.  suggesting  that  the  country 
be  divided  into  four  districts,  and  all  medical  colleges  and  medical  socie- 
ties in  each  district  be  invited  to  send  delegates  to  a  district  convention 
which  should  form  an  outline  of  a  pharmacopoeia.  Each  convention,  in 
turn,  should  send  delegates  to  a  national  convention  which  was,  indeed, 
held  at  the  capitol  in  Washington  on  January  1,  1820.  At  this  conven- 
tion two  drafts  of  prospective  pharmacopoeias  were  submitted,  and  these 
were  compared,  consolidated,  and  revised  in  convention  and  ordered  pub- 
lishcil,  and  in  the  following  December  there  appeared  the  first  pharma- 
copoeia of  the  United  States.  The  convention  of  1820  arranged  that  a 
revision  should  occur  in  1830,  by  ordering  the  four  districts  to  elect 
and  send  three  delegates  each  to  a  convention  to  be  held  in  Washington 
on  January  1, 1830.  The  method  of  election  of  these  delegates  resulted 
in  a  misunderstanding  and  the  holding  of  two  conventions  and  publish- 
ing of  two  pharmacopoeias;  the  officers  of  the  convention  of  1820  hold- 
ing a  poorly  attended  meeting  at  New  York.  The  discontents  held  a 
convention  at  Washington,  at  which  the  surgeon  of  the  army  and  the 
senior  surgeon  of  the  navy  were  present,  thus  giving  indirect  govern- 
mental authority  to  the  pharmacopoeia  so  issued.  Another  important 
step  was  the  intrusting  of  the  publication  of  the  revised  pharniacopceia  to 
a  committee  of  revision  of  seventeen  members  rather  than  preparing  a 
hurried  work  on  the  floor  of  the  convention.  This  pharmacopoeia  ap- 
peared in  1831. 
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The  convention  of  1840  was  arranged  by  the  Washington  convention 
of  1830  on  lines  followed  to  this  day.  Every  ineorporak*d  nie<lical  society 
and  medical  college  was  invit<?d  to  send  three  delegates  to  the  convention, 
which  met  the  first  Monday  in  January. 

Twenty  delegates  were  present,  and  a  committee  of  revision  of  seven 
members  w  as  elected.  This  committee  was  authorized  to  ask  the  coopera- 
tion of  the  pharmacy  colleges  in  the  work  of  revision,  and,  furthermore, 
the  convention  directed  the  presiding  oflScer  to  invite  the  colleges  of 
pharmacy  to  send  delegates  to  the  1850  convention,  which  was  called 
for  the  first  Monday  in  May.  The  pharniacopti-ia  w^as  issued  in  1842  and 
directed  the  process  of  percolation  for  the  first  time. 

At  the  convention  of  1850  pharmacists  were  present  as  delegates  for 
the  first  time,  and  there  were  thirty  delegates  in  all.  A  committee  of  four 
was  ele(*ted  to  revise  the  pharmacopoeia,  and  the  fruit  of  their  labor  was 
published  in  1851.  The  convention  of  1860  was  attended  by  thirty  dele- 
gates, and  a  eoiiiiuittee  of  revision  of  nine  members  published  the  phar- 
macopoBia  in  1863, 

Sixty  delegates  were  present  at  the  convention  of  1870;  a  revision 
comnuttee  of  fifteen  members  was  appointed  and  given  general  instruc- 
tion its  usual,  and  arrangements  were  made  for  the  calling  of  the  next 
convention. 

At  the  convention  of  1880,  109  delegates  were  present,  representing 
thirty-five  metUcal  and  eleven  pharmaceutical  bodies  and  the  committee 
of  revision  chosen  consisted  of  eleven  physicians  and  fourteen  pharmacists. 
To  the  convention  of  1890,  delegates  from  the  various  State  pharmaceu- 
tical associations  were  invit^<l»  and  accordingly  fifty  medical  bodies  and 
fifty-nine  pharmaceutic  organizations  were  represented;  the  committee 
on  revision  chosen  consisting  of  t4?n  physicians  and  sixteen  pharmacists. 
Seated  at  the  convention  of  1900  w*ere  delegates  from  fifty-seven  medical 
and  fifty-nine  pharmaceutic  botiies  and  there  was  elected  a  revision  com- 
mit ti*e  consisting  of  six  physicians  and  nineteen  pharmacists. 

The  hist  convention  was  held  in  May,  1910,  At  this,  in  addition  to 
delegates  from  government  bureaus,  from  the  American  Dental  Associa- 
tion, the  American  Chemical  Society  and  from  the  national  food  chemists' 
associations  there*  were  represented  seventy-seven  medical  and  seventy- 
four  pharmaceutical  bodies;  140  medical  and  dental  delegates  and  171 
pharmaceutical  and  chemical  delegates  being  present.  The  committee 
of  revision  wiis  enlarged  to  fifty  members  and  the  work  was  subdivided 
auuMig  fifteen  sul>*committ^es.  The  chairmen  of  each  of  these  fifteen 
sul>-committ4*<*s  wrre  i^oustituted  an  executive  committee  of  revision,  to 
which  the  intimate  details  of  revision  was  entrusted.  This  committee  of 
revision  consists  of  twelve  physicians  and  thirty-eight  pharmacists  and 
chemists.  To  a  pharmacist  the  study  of  the  history  of  his  pharmacopoeia 
itbould  lx»  a  source  of  satisfaction  and  pride,  as  therein  he  will  note  the 
gradually  increasing  influence  of  the  pharmacist  in  the  framing  of  his 
national  pharmacop<eia.  In  1820  the  work  was  done  by  physicians  onlyj 
in  1910  the  pharmacists  on  the  revision  committee  outnumbered  the 
physicians  thre<*  ti>  one.  Monniver,  each  plmrmacist  should  appreciate 
that  he  can  have  direct  voice  in  saying  who  can  revise  his  pharnuicopn'ia, 
aa  every  reputable  plmrmaci.^t  in  eligible  to  meml>ership  to  his  State 
pharmaceutical  lus^iociation,  and  at  the  meeting  prior  to  the  convention 
an  election  of  ilelegates  to  the  convention  is  held.  As  mentioned  in  the 
definition  on  p.  18,  a  modern  pharmacopoeia  differs  from  other  books  on 
medicine  by  lieing  either  published  by  the  government  or  by  receiving 
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governmental  approval.     In  England  and  in  Germany,  for  example,  the 

fharmacopceia  is  prepared  by  commissions  appointed  by  the  government. 
u  tliis  country'  the  national  government  has  nothing  to  do  with  the  pub- 
'  lication  of  the  pharmacopa?ia,  except  sending  delegates  from  the  medical, 

£harmaceutical  and  other  scientific  branches  of  the  federal  service.     Of 
ite  years  the   pharmacopceia   has  attained  semi-national  importance, 
Ittnoe  not  only  is  it  used  in  government  haspitals  and  dispensaries,  but 
fwiso  is  mentioned  in  the  Food  and  Drug  Laws  of  1906  as  the  standard  in 
t  -"---  official  articles  by  governmental  chemists.     In  the  administration 
'.  IT  food  and  drug  acts  of  the  several  states,  the  pharmacop^jcia 

is  Ukewise  accepted  as  the  standard. 

Any  drug  or  medicine  recognized  by  the  pharmacopoeia  is  said  to  be 
I,  which  term  has  largely  replaced  the  term  officijiaU  which  up  to 
present  century  was  used  to  convey  the  same  idea. 

•■ 
THE  tmiTED  STATES  PHARMACOPCEIA  AS  A  BOOK 

Before  taking  up  the  monographs  of  the  pharmacopoeia  on  individual 
drugs,  it  is  well  to  devote  a  short  space  to  the  work  as  a  whole^  and  this 
Lean  best  be  done  by  copying  in  its  entirety  information  found  in  our 
r  national  standard  relating  to  three  typical  officials. 

In  the  comparative  table  on  p.  22   {a)  is  the  Latin  name,  (6)  the 
£nglish  name,  (c)  the  synonym,  {d)  the  official  abbreviation,  {e)  the 
[•official  definition,  (/)  the  official  description,  {g)  the  official  preparations 
{h)  the  official  dose.     In  case  of  preparations,  the  recipe  for  com- 
ading  is  usually  given,  as  (c),  under  Tinctura  Lavandulae  Composita, 
These  several  parts  of  the  pharmacopoeial  monograph  on  a  drug  can 
st  be  discussed  in  regular  order. 

The  Latin  name  is  placed  fii'st  in  the  United  States  PharmacopcEia 

Cor  the  several  reasons  that  are  given  in  discussing  the  use  of  Latin  in- 

ipreseriptions  (p.  929)  and  the  name  chosen  is  usually  the  simplest  and 

Clearest  title  found  among  the  several  Latin  designations  of  the  drug. 

In  this  respect  our  pharmacopoeia  is  a  great  improvement  over  those  of 

^OKiiift  other  countries,  where  lengthy  Latin  titles  seem  the  rule.     In  the 

nacopccia  of  our  country  but  one  word  is  used  for  the  Latin  name 

^»le;  thus,  it  calls  aconite  **^4com/um/'  and  not  **  Tuber  a 

the  German  Pharmacopoeia,  there  being  but  one  part  of 

tie  atuoile  plant  recognized  by  the  United  States  Pharmacopoeia;  hence 

is  no  confusion  in  the  single  name,     (3f  course,  one  word  as  the 

name  would  sometimes  lead  to  confusion;  thus,  two  parts  of  the 

airum  plant  are  official — the  root   (or  corra)   and  the  seed.     The 

ingle  word  colchicum  immediately  gives  rise  to  the  question,  *^wluch 

■^pnrt  cif  colchicum?''  hence,  in  such  cases  to  the  Latin  word  is  added  the 

name  of  the  part,  viz,,  Colchici  Corraus  and  Colchici  Semen.     Again,  as 

[ither  case,  there  are  two  mints  official — the  herVjs,  Mentha  Piperita 

i  Mentha  Virifiis  i*espectively.     To  call  either  Mentha  would  be  con- 

r  'scnce  the  Latin  titles  of  the  two  are  as  just  given.     In  choosing 

I  ill  name  of  a  vegetable  drug  the  United  States  Pharmacopoeia 

ily  selects  the  generic  name  {p.  24)  of  the  plant  from  which  it  is 

rd    orif*  exception  being  Casara  Sagrada,  the  botanical  name  of 

rnnua  Purshiana,     Among  the  cheniicals,  the  same  simplicity 

Ui-^r^.i^,,^  ,u  iiie  LTnited  States  Pharmacopoeia,  although,  as  it  is  impossible 

expre^Hs  the  idea  of  acids  and  salts  in  less  than  two  words,  one-word 

oaiQOS  are  less  frequent.    Lime  is  given  the  Latin  name  Calx  in 
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(a) 
(6) 


TARAXACUM 


Tanzacum 


(r)  Dandelion 

(d)  Taraz 

(«)  The  dried  rhisome  and 
roots  of  Tarazaeum  oJieinaJe 
Weber  (Fam.  ComvotUa).  Pre- 
•erve  the  thorouffhly  dri^d  drug 
in  tightly  eloeed  containers,  add- 
ing a  few  drops  of  chloroform  or 
^bon  tetrachloride  from  time  to 
time,  to  prevent  attack  by  in- 
sects. 

(/)  Cylindrical  or  somewhat 
flattened,  gradually  tapering,  us- 
ually in  broken  pieces,  from  6  to 
15  cm.  in  len^h  and  from  5  to  15 
mm.  in  thickness;  externally 
brown  or  blackish-brown,  longi- 
tudinally wrinkled,  having  num- 
erous root  and  rootlet-scars; 
crown  simple  or  brv^ched  with 
numerous  leaf-bases  showing  an- 
nulate markings:  odor  slight  or- 
inodorous;  taste  bitter. 

Under  the  microscope,  trans- 
verse sections  of  the  root  of  Tar- 
axacum showa  porous,  pale  yellow 
wood  from  1  to  4  mm.  in  diame- 
ter, surrounded  by  a  light  brown 
bark  from  2  to  6  mm.  in  thick- 
ness, the  latter  composed  of  con- 
centric layers  of  laticiferous  ves- 
sels and  sieve  tissues,  alternating 
with  whitish  inulin-bearing  par- 
enchyma. The  rhisome  portions 
show  a  small  pith. 

The  powder  is  light  brown; 
when  examined  under  the  micro- 
scope it  exhibits  parenchyma 
cells  which  are  large,  thin- walled 
and  containing  irregular  masses 
of  inulin;  fragments  with  yellow- 
ish-brown laticiferoua  vessels; 
trachea  reticulate;  intermediate 
fibers  nonlignified,  with  irregu* 
lar.  simple  and  oblique  pores. 

Taraxacum  jrielda  not  more 
than  10  p«r  cent,  of  aah. 


TINCTURA  LAVANDULA 

COMFOSITA 

Compound  Tiactare  of 

LftTendar 

Compound  Spirit  of  Lavender 
Tr.  Lavand.  Co. 

Oil  of  Lavandar* 
eight  miUUilert •  mils 

Oa  of  Roaamary, 
two  milliliUrg S  mils 

Sajjron  cinnamon,  in 
No.  60  powder,  liMnly 
grammes SO  Gm. 

Clore,  in  No.  60 
powder,  /l*e  gramtiut .        i  Gm. 

Mjrriatica,  in  No.  60 
powder,  ten  gramme* .       10  Gm. 

Red  aanndara,  in 
No.  60  powder,  ten 
grammeM 10  Gm. 

To  make  one  tAou- 
•and  millilitert 1000  mils 

Prepare  a  tincture  by  type 
process  M  (see  p.  222),  macerat- 
ing the  powders  in  a  mixture  of 
•even  hundred  and  Aflg  mil*  of 
alcohol,  in  which  the  oils  have 
been  dissolved,  and  tu>o  Aumired 
and  fifty  mUe  of  water.  Com- 
plete the  preparation  with  a 
mixture  of  three  volume*  of 
alcohol  and  one  volume  of  water. 


SULPHUR  SUBLIBIATUM 
Sublimed  Sulphur 

Flowara  of  Sulnhur 
Sulphur.  SubUm. 

It  oontains  when  dried  to  con- 
stant weight  in  a  desiccator  over 
sulphuric  acid,  not  leas  than  09.5 
per  cent,  of  S  (32.07). 

Sublimed  sulphur  is  a  fine,  yel- 
low powder,  having  a  sli^t,  char- 
acteristic odor,  and  a  faintly  acid 
taste. 

Sublimed  sulphur  is  practically 
insoluble  in  water  and  nearly  in- 
soluble in  alcohol;  it  is  slightly 
soluble  in  ether;  soluble  or  par- 
tially soluble  in  carbon  disul- 
phioe,  chloroform,  or  olive  oil. 

At  about  115<»C.  it  fuses  to  a 
yellow,  mobile  fluid,  which  upon 
further  heating  becomes  dark  and 
viscid.  In  the  air  it  burns  to  sul- 
phur dioxide,  characterised  by  its 
odor. 

The  amount  of  residue  left  after 
volatilising  or  igniting  a  weighed 
portion  of  well-d^ied  sublimed  sul- 
phur does  not  exceed  0.5  per  cent. 

A—ay. — Transfer  about  1  Gm. 
of  sublimed  sulphur,  previously 
dried  to  constant  wei|;ht  in  a  des- 
iccator over  sulphuric  acid  and 
accurately  weighed,  to  a  flaak 
containing  50  mils  of  a  10  per 
cent,  solution  of  potassium  hy- 
droxide. Boil  the  mixture  until 
the  liquid  is  of  a  transparent,  gol- 
den-yellow color  and  then  dilute 
it  with  distilled  water  to  make  a 
volume  of  exactly  250  mils.  Oxi- 
dise 25  mils  of  this  diluted  solu- 
tion by  the  addition  of  solution  of 
hydrogen  dioxide  in  excess  (using 
about  50  mils),  and  heat  on  a 
water  bath  for  thirty  minutes. 
Then  acidulate  the  uquid  with 
hydrochloric  acid,  and  dilute  it 
with  100  mils  of  distilled  water. 
Now  heat  it  to  boiling  and  add 
hot  barium  chloride  T.8.,  in  small 
portions,  to  the  resulting  liquid 
until  no  further  precipitation 
takes  place.  Heat  this  mixture  on 
a  water  bath  for  thirty  minutes. 
colle<*t  the  resulting  precipitate  on 
a  filter,  wash,  dry,  ignite,  and 
weigh  the  barium  sulphate.  Car- 
ry out  a  blank  determination  us- 
ing the  same  amount  of  all  of  the 
reagentM  but  omitting  the  sul- 
phur, and  before  making  the  final 
calculation  deduct  the  amount 
of  barium  sulphate  thus  obtained 
from  that  obtained  in  the  assay. 
It  shows,  in  the  dried  product,  not 
leas  than  00.5  per  cent,  of  S. 

Each  gramme  of  sublimed  sul- 
phur, previously  dried,  corr«- 
sponrl^  to  not  less  than  7.243  Cm. 
of  barium  sulphate. 

((/»     Prrparation. — I'nguentuiii  Liquor  potaasii  arsenitis. 

sulphurin. 

(A)      Arrrniff  Done. — Metric.  4  Areraiie  Dote. — Metric.  2  mil* 

Om. — spothecariein.  1  drachm.  — apothecaries,  30  minims. 

the  United  States  Pharmacopoeia,  against  Calcaria  Usta  of  the  German 
Pharmacoptt»ia,  but  potassium  iodide  can  be  expressed  in  Latin  no  more 
simply  than  Potassii  lodidum  of  the  Ignited  States  Pharmacopoeia.  As 
in  vegetable  tlrugs,  there  are  some  cases  where  extra  words  are  needed 
to  avoid  confusion.  Thus,  there  are  three  official  forms  of  ferrous  sul- 
phate— crystids,  granulated,  and  dried.     In  this  case  the  crystals 'are 


(a)  Preparation*. — Extrartum 
taraxaei.  Fluidextractum  tarax- 
aci. 

(A)  AtrrnQe  Done. — Metric,  10 
CJm. — apothecaries,  2^  druchmn. 
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called  Ferri  Svlphas,  the  granulated  is  called  Ferri  Sulphas  GranvlatuBj 
and  the  exsiccated  is  called  Ferri  SiUphas  Exsiccatus.  Likewise,  there 
are  two  official  mercury  chlorides,  the  comparatively  innocuous  calomel 
and  the  very  poisonous  corrosive  sublimate;  hence  it  is  very  necessary  to 
distinguish  accurately  between  them.  Therefore  to  the  simple  Latin 
phrase  Hydrargyri  Chloridum  is  added  the  qualifying  adjective  ^^Mite^' 
in  the  case  of  calomel,  and  ^^ Carrosivum'*  when  corrosive  sublimate  is 
meant.  In  writing  these  Latin  names  the  accepted  rules  of  Latin  gram- 
mar are  followed,  as  will  be  shown  later  (Chapter  LVII).  Here  it  suffices 
to  say  that  all  the  Latin  names  of  drugs  are  placed  in  the  singular  number 
— ^as  galla,  not  galUe,  for  galls;  caryophyllus,  not  caryophylU,  for  clove — 
this,  according  to  the  United  States  Pharmacopceia  of  1850,  ''following 
the  example  of  the  Roman  medical  writers." 

EngU^  Name. — In  choosing  the  official  English  name  for  the  drug 
the  revisers  have  not  bound  themselves  to  the  most  popular  English 
designation  for  the  same;  iniact,  as  a  rule,  the  popular  names  have  been 
relegated  to  the  class  of  synonyms,  and  in  many  cases  as  the  English 
name  has  been  chosen  a  term  by  which  they  are  rarely  known  by  the 
public;  the  official  Latin  and  English  names  being  very  frequently  the 
same.  Thus,  Serpentaria  is  given  as  both  the  Latin  and  English  name  of 
what  is  commonly  known  as  Virginia  snakeroot,  and  the  latter  term  is 
used  as  the  synonym.  In  choosing  the  English  name,  however,  the  same 
care  and  judgment  were  used  as  in  the  selection  of  the  Latin  name,  and 
where  the  common  English  name  is  shorter  than  the  Latin  term  and  is 
sufficiently  distinctive  to  preclude  danger  of  confusion  with  other  drug 
nam^y  it  is  then  chosen;  thus,  "clove"  is  used  instead  of  the  Latin 
Caryophyllus;  "ginger,"  instead  of  Zingiber;  "elm,"  instead  of  Ulmus. 

In  choosing  the  English  name  of  chemicals,  the  nomenclature  of  the 
Greneva  International  Conference  on  chemical  names  has  been  followed 
in  many  cases,  the  aim  being  to  be  thoroughly  modern  without  being 
ultra-advanced.  Of  this  nomenclature  of  salts,  particular  reference  will 
\ye  made  in  Chapter  XXII,  so  here  need  only  be  said  the  advisability  of 
the  student  accustoming  himself  to  the  modern  naming  at  the  outset  of 
his  studies.  Thus,  learn  to  use  the  modern  term  "potassium  chlorate" 
instead  of  the  antiquated  title  "chlorate  of  potassium,"  or,  worse  yet, 
**  chlorate  of  potash." 

S3rnonym. — Under  this  head  the  pharmacopoeia  places  those  drug 
names  too  popular  to  be  ignored,  and  which,  for  various  reasons,  could 
not  wisely  be  accorded  official  preference. 

The  term  "Virginia  snakeroot"  is  almost  universally  employed 
instead  of  the  official  English  name,  "Serpentaria,"  but  the  pharmaco- 
poeia exercises  selective  preference  for  the  latter  word  because  the  word 
snakeroot  is  applied  to  several  distinct  drugs,  among  them  being:  serpen- 
taria: cimicifuga,  or  black  snakeroot;  caulophyllum,  or  Samson  snake- 
root; asarum,  or  Canada  snakeroot;  sanicle,  or  black  snakeroot;  eryngo, 
or  button  snakeroot;  and  senega,  or  seneka  snakeroot.  It  is  clear,  there- 
fore, that  the  designation  snakeroot  immediately  raises  the  query,  "which 
snakeroot?"  hence  the  pharmacopa'ial  aim  to  eventually  do  away  with 
thes<*  confusing  synonyms.  Again,  the  use  of  the  common  synonyms  is 
apt  to  bring  misleading  results  by  similarities  in  same.  Thus,  in  one 
ca^^e,  instead  of  calamus,  recommended  for  the  gums  of  a  teething  infant, 
calomel  was  purchased  and  applied.  So  the  example  set  by  the  United 
States  Pharmacopoeia  should  be  followed  as  far  as  possible  by  the 
retail  pharmacist,  who  should  endeavor  gradually  to  educate  his  trade 
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to  the  official  FiiigUsh  name  instead  of  the  miKleading  and  confuKing 

synonym. 

Official  Abbreviation.^This  innovation,  the  inBertion  in  the  pharma- 
copoeial  text  of  abbreviations  of  1-ho  Latin  names  of  the  merlicines,  is  a 
needed  reform  the  practical  working  of  which  will  l>e  followed  with  much 
interest. 

Official  Definition. — ^This  tells  what  the  drug  is,  and  the  United  States 
Pharmacopcria  does  this  in  as  few  words  as  possil)Ie,  as  reference  to  the 
thriH*  typical  cases  given  on  the  precedinjj:  page  will  show.  Accordingly, 
as  the  drug  is  of  vegetable  or  of  mineral  origin,  the  definition  diflfei-s;  in  the 
first  case,  the  botanical  name  of  the  drug  yielding  the  drug  plays  a  leading 
role  in  definition,  whereas  with  chemical  drugs  the  symbolic  chemical 
formula  is  frequently  the  entire  definition.  Hence  it  is  profitable  to  dis- 
cuss these  two  entirely  different  means  of  description  separately. 

Botanical  Name. — Thanks  t^  the  science  of  botany,  all  the  175,000 
plants  known  to  the  ciWlized  world  have  been  carefuUy  studied,  accur- 
ately classified,  and  to  each  has  been  given  a  distinctive  scientific  botan- 
ical name.  This  botanical  name  is  of  Latin  form,  and  folitjws  the  rules 
of  Latin  grammar.  It  often  seems  unnecessarily  hmg  and  diflicult,  btit, 
as  will  \h}  later  shown,  from  time  to  time,  it  is  usually  aptly  chasm,  ns  by 
it  we  frequently  can  understand  some  of  the  characteristics  of  the  plant. 
The  botanical  name  of  the  plant  generally  consists  of  two  words — the 
generic  name,  that  common  to  the  genus  or  plant  group,  and  the  specific* 
name,  peculiar  to  the  one  kind  of  plant  under  consideration,  an  adjective 
usually  distinginshing  it  from  clcKsely  similar  plants. 

Even  to  the  English  name  of  a  plant  we  frequently  have  to  add  a 
qualifying  adjective;  thus  we  know  two  kinds  of  oranges,  and  to  distin- 
guL*^h  them  we  call  one  better  orange,  the  other,  sweet  orange;  so  do  they 
in  Latin,  the  sweet  orange  being  Citms  Auranlium  sinensis,  the  bitter, 
Citttyt  Aurantium  amara.  The  lemon  is  very  similar  to  the  orange,  hence 
is  given  the  same  generic  name,  its  complete  name  being  Citrus  ^fedirn 
Limmium,  In  fact,  botanical  names  are  very  much  like  our  personal 
names.  We  are  Smitlis  and  Jones  and  Browns  because  we  belong  to 
these  families,  and  in  order  that  one  Smith  may  be  distinguished  from 
another,  we  call  each  by  what  is  known  a#;  a  given  (or  Christian)  name^ 
Tom,  Dick,  or  Harry.  The  differenct^  between  the  personal  names  of 
men  and  the  botanical  names  of  plants  is  that  in  plants  the  sjiecific  name, 
the  plant's  **Christiai\  name,'*  is  put  last  instead  of  first,  as  if  we  would 
call  ourselves  Smith  John,  insteatl  of  John  Smith. 

Do  not  misconstrue  the  abiive  comparison  of  the  family  name  Smith 
to  the  botanical  name  Citrus  into  the  idea  that  the  word  Citrus  is  the 
family  name  of  the  plant.  It  is  the  name  of  the  genus;  a  plant  family 
being  much  broader,  and  including  many  genera. 

As  to  the  writing  of  the  botanical  name,  the  generic  name  always 
lie^ins  with  a  capital  letter,  while  the  sjiecific  name  is  written  with  a  small 
initial  letter,  except  in  three  cases:  (1)  When  the  specific  name  has  Ix-en 
at  one  tihie  the  generi**  nanje;  (2)  when  ilerive<l  from  the  name  of  a  person; 
(3)  when  an  indeclinable  noun.  Ah  S4H»n  above,  in  some  ciises,  the  specific 
name  consists  of  two  words;  one  designating  the  pjirticular  variety,  when 
there  are  two  or  more  varieties  of  the  same  sixties. 

Following  the  botanical  name  in  the  United  States  Pharmacopopia 
and  other  standard  works  corne^t  a  projx^r  name — as,  ''Lartuca  tnrma, 
Linn^"  or  ^*  Fterocarpus  Marsupium,  Roxburgh/*  This  is  the  name  of 
tbe  botaoitft  by  whom  the  botanical  name  was  bestowed  upon  the  planta* 
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I A  glance  through  the  pharmacopoeia  will  show  that  a  large  number  of 
I  plants  were  examined  and  named  by  Carl  Linne  (1707-1778),  who  was  a 
[Swedish  apothecary.     The  botanical  term  fa7?ulyy  mentioned  above,  and 
in  the  present  pharmacopoeia,  was  scarcely  happily  chosen,  and  in 
^tommon   conversation   it  is  better  to  use  the  word   ** tribe''  instead. 
t8cientists  substitute  for  the  word  the  term  **  natural  order."     For  com- 
et€  explanation  of  this  plant  grouping  recourse  should  be  had  to  a 
iard  botany,  so  suffice  it  here  to  state  that  similar  plants  are  grouped 
ether  into  a  gefuis  (plural,  genera);  thus  aU  the  roses  are  grouped  into 
\  the  genus  Rosa;  the  oranges  and  the  lemons  into  the  genus  Citrm;  the 
:  mints  into  the  genus  Mentha,     Now,  roses  have  some  characteristics  hke 
I  those  of  the  blackberries  (or  the  genus  Rubws)y  and,  like  the  apples  and 
pears   (or  the  genus  Pyrus),     In  such  cases  these  similar  genera  are 
grouped  t-ogether  for  classification  into  a  natural  orrier:  in  that  under  eon- 
*8ideration  the  name  chosen  for  the  natural  order  is  Rosacetr,     Simihirly, 
the  daisies  (genus  Bellis),  the  sunflowers  (genus  Heltanthiis),  the  dande- 
lions (genus  Taraxacum) J  and  many  similar  genera  are  groupetl  into  one 
natural  order  called  the  Compositw,     It  will  be  noticed  in  the  United 
1  States  Pharmacopceia  the  botanical  name  is  always  followed  by  the  name 
of  the  natural  order  (or  family). 

SymboUc  Formula. — A  majority  of  the  official  chemicals  are  not  de- 
rived from  plant  sources,  hence  in  defining  same  a  botanical  name  has 
no  part,  and  a  symbolic  chemical  formula  is  used  instead. 

A  full  explanation  of  a  chemical  formula  will  be  given  later,  so  suffi- 
cient for  this  place  is  the  bare  mention  that  it  is  an  abbreviated  method 
Pof  expressing  the  composition  of  the  chemical. 

Thus  the  formula  NaCt  means  a  compound  consisting  of  one  atom  of 

the  element  sodium  and  one  atom  of  chlorine  to  each  molecule.     K2S04 

a  compound  containing  two  atoms  of  potassium,  one  atom  of 

Iphur,  and  four  atoms  of  oxygen  to  the  molecule.     Hence  it  can  be 

r»een  that  the  chemical  formula  answers  in  place  of  a  definition  of  many 

I  worils.     Moreover,  by  means  of  the  symbolic  formula  we  learn  the  exact 

composition  of  the  official  chemicaL     Thus,  while  absolute  sothum  sul- 

|pl)ati^  is  really  Na^80|,  that  is,  it  consists  of  two  atoms  of  sodium,  one 

[atom  of  sulphur,  and  four  atoms  of  oxygen  to  the  molecule,  the  pharma- 

Icopo-ia  gives  i\s  its  symbolic  formula,  NatSOilOHoO,  showing  that  the 

Lofhcial  product  is  sodium  sulphate  combined  with  ten  molecules  of  water 

of  er>"stalIization  (Chapter  XX VI)* 

The  <»fRcial  definitions  of  chemicals  in  the  present  pharmacopoeia  are 

r  longer  than  those  of  former  pharmacopa*ias,  because  of  introduction  of 

^Ihe  HOH^alled  '* Purity  Rubric.'^     This  iocludes  a  specific  mention  of  the 

9unt  of  absolute  chemical  contained  in  a  commercial  sample.     Thus, 

raiitilirfiiN]  sulphur  (p.  22)  "miist  contain  not  less  than  99.5  per  cent,  of  S 

This  purity  rubric  was  introduced  to  define  accurately  the 

putii  *il  for  purpose  of  its  identification  under  the  Food  and  Drug  Laws^ 

"*    State  and  national.     To  say  that  sublimed  sulphur  is  S  =  32.07, 

Id  imply  a  100  per  cent,  product,  which  is  practically  impossible  to 

^obiain.     Since  the  nibric  directs  **not  less  than  99.5  per  cent.,"  Yi  of  1 

per  cent,  of  accidental  impurity,  say,  moisture,  is  permissible. 

The  figures  in  such  cases  as  '*S  (32.07)''  cited  above  represent  the 
aic  weight  of  an  element  or  the  molecular  weight  of  a  compound  (p. 

Official  Description* — This  division  of  the  pharmacopoeial  treatment 
Lof  official  drugs  scarcely  needs  extended  comment,  so  clear  and  concise 
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are  the  descriptions.  They  are  inserted  to  enable  the  pharmacist  to  find 
out  whether  the  drugs  and  chemicals  he  purchases  are  really  of  quality 
worthy  of  administering  as  medicine.  With  vegetable  drugs,  the  descrip- 
tion deals  with  the  external  and  microscopic  appearance,  and  in  cases  of 
some  of  the  more  potent  drugs,  a  method  of  estimating  the  quantity  of  the 
active  ingredients  is  given,  this  method  being  called  the  assay  of  the  drug. 
With  chemicals,  the  official  description  deals  with  appearance,  solubility, 
and  other  physical  characteristics,  and  is  supplemented  by  a  series  of 
chemical  t^ts,  first,  to  establish  the  identity  of  the  chemical,  and,  sec- 
ondly, to  detect  the  presence  of  impurities.  Lastly,  there  is  usually  given 
a  quantitative  assay  of  the  chemical  by  means  of  volumetric  or  gravi- 
metric analysis. 

The  neglect  of  the  average  pharmacist  to  compare  his  stock  of  medi- 
cines with  the  standards  established  by  this  pharmacopoeial  description 
is  not  only  unwise,  but  also  unsafe,  for,  aside  from  the  ethical  point  that 
the  pharmacist  should  never  dispense  a  drug  unless  he  personally  knows 
that  it  is  up  to  all  pharmacopoeial  requirements,  there  is  the  selfish  ground 
that  in  most  of  the  States  laws  relating  to  the  purity  of  drugs  are  in  force 
and  nothing  is  more  fatal  to  the  reputation  o!  a  druggist  than  prosecution 
for  selling  inferior  drugs. 

Method  of  Preparation. — Of  the  782  medicines  recognized  by  the 
United  States  Pharmacopoeia,  in  the  case  of  over  half  the  method  of 
preparation  is  given,  the  policy  beipg  to  give  a  recipe  whenever  it  is  prac- 
ticfiJ  for  the  pharmacist  to  compound  the  remedy.  For  heavy  chemicals, 
which  can  be  made  much  more  cheaply  by  the  large  manufacturer  than 
by  the  retailer,  no  recipe  is  given,  and  as  the  pharmacopoeial  committee 
has  carefully  considered  this  question,  it  behooves  every  self-respecting 
pharmacist  to  make  as  many  of  the  preparations  for  which  a  recipe  is 
given  by  the  United  States  Pharmacopoeia  as  he  possibly  can. 

The  recipes  of  the  United  States  Pharmacopoeia  are  the  result  of  care- 
ful study,  and  are  as  near  perfect  as  human  ingenuity  can  suggest.  Oc- 
casionally an  unpractical  recipe  slips  in,  but  in  most  cases  where  a  recipe 
yields  an  unsatisfactory  product  the  fault  lies  with  the  manipulator, 
rather  than  with  the  framer  of  the  recipe.  In  all  recipes  of  the  ninth  edi- 
tion of  the  United  States  Pharmacopoeia  the  metric  system  of  weight  is 
directed  to  be  used,  the  transition  from  the  old  system  occurring  in  the 
revision  of  1880  and  1890,  as  can  be  noted  by  comparing  the  change  in 
weights  and  measures  in  the  pharmacopoeias  of  1870,  1880,  and  1890: 

1870.     Troy  ounce  and  fluidounce. 

1880.  Parts  by  weight  (both  solids  and  liquid  weighed).  This  was 
done  because  of  the  strong  desire  to  change  from  the  old  system — troy 
ounces  and  fluidounces — to  the  metric  system. 

However,  the  opposition  to  the  innovation  proved  too  strong,  and,  as 
a  compromise,  parts  by  weight  were  chosen.  According  to  this,  a  prepara- 
tion could  be  made  either  in  avoirdupois  ounces,  troy  ounces,  avoirdu- 
pois pounds,  troy  pounds,  grammes,  or  kilogrammes.  Thus,  in  the 
formula  of  Ammonia  Liniment  (1880)  which  read — 

Water  of  ammonia 30  parts 

Cotton-Hoed  oil 70  parts 

if  we  used  ammonia  water,  30  tr.  oz.,  30  av.  oz.,  or  30  Gm.,  we  would  add 
respectively  of  oil,  70  tr.  oz.,  70  av.  oz.,  or  70  Gm.,  giving  everybody  a 
chance  to  use  his  iK»t  system  of  weights. 

It  proved,  however,  a  bunglesome  piece  of  work,  for  it  was  an  awk- 
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ward  matter  to  weigh,  for  instance,  100  Gm.  of  a  percolating  tincture,  but 
it  accomplished  its  work.  It  established  the  idea  of  decimal  ratio,  and 
1890  found  the  convention  ready  to  adopt  the  metric  system. 

Since  1890.    The  metric  system — grammes  and  cubic  centimeters. 

Oflkial  Preparations. — In  the  present  pharmacopoeia,  the  description 
or  method  of  preparing  an  official  product  is  followed  by  a  list  of  those 
preparations  of  which  it  is  an  ingredient,  a  matter  of  much  convenience 
to  the  student. 

Average  Dose. — As  explained  in  the  preface  to  the  pharmacopoeia,  the 
dose  given  in  most  of  the  monographs  on  official  products  is  intended 
purely  as  a  guide  to  the  practitioner  and  the  dispenser.  Efforts  were 
made  at  the  convention  of  1910  to  provide  a  table  of  maximum  doses, 
beyond  which  the  physician  should  not  transgress,  imless  he  emphasized 
his  desire  for  heroic  doses  by  writing  out  the  amount  in  full  or  by  other 
plain  proof  of  his  intention;  but  the  proposition  was  voted  down. 

The  National  Formulary. — This  work  prepared  by  a  committee  ap- 
pointed by  the  American  Pharmaceutical  Association  is  now  a  legal 
standard  since  the  National  Food  and  Drug  Laws  as  well  as  most  State 
laws,  direct  that  the  standards  set  for  drugs  and  preparations  found 
therein  shall  be  employed  in  enforcing  the  several  statutes.  The  fourth 
edition  which  has  just  appeared,  contains  not  only  a  number  of  reliable 
recipes  for  well-known  pharmaceuticals  but  also  in  Part  II  provides 
standards  for  all  drugs  used  in  making  the  preparations,  when  such  in- 
gredients are  not  recognized  by  the  United  States  Pharmacopoeia. 

DISPENSATORIES 

A  pharmacopoeia,  being  intended  as  a  concise  standard  work  of  refer- 
ence, by  no  means  embraces  all  the  material  used  in  the  healing  art. 
Thus  the  ninth  revision,  United  States  Pharmacopoeia  (abbreviated  U.S.P. 
IX),  recognizes  782  drugs  and  chemicals,  and  these  include  scarcely  a 
tenth  of  the  remedies  that  have  been  suggested  even  in  our  country, 
exclusive,  of  course,  of  the  nostrums.  The  officials  represent  those  reme- 
dies which,  in  the  judgment  of  the  revision  committee,  are  indispensable 
in  the  practice  of  medicine:  those  remedies  singled  out  from  the  vast  num- 
ber as  being  really  valuable.  Even  of  official  products  the  barest  details 
are  given  by  the  various  pharmacopoeias  in  the  effort  to  prevent  these 
works  from  becoming  too  voluminous.  Accordingly,  in  the  various  civil- 
ized countries  there  early  sprang  up  the  need  of  commentaries  on  the 
pharmacopoeia:  large  works  which  not  only  fully  described  the  official 
remedies,  but  also  made  mention  of  a  large  number  of  the  unofficial  drugs 
and  chemicals  used  in  medicine. 

In  this  country'  such  commentaries  are  called  dispensatories ^  and  we 
are  provided  with  three  valuable  works  of  this  character:  The  United 
States  Dispensatory,  first  published  in  1833,  the  National  Dispensatory, 
first  published  in  1879,  and  King's  American  Dispensatory,  first  pub- 
lished in  1854. 

BIBLIOGRAPHICAL  HELPS 

Among  appliances  needed  by  the  drujjgist,  none  are  more  necessary  than  a  well- 
selected  libmry  of  books  and  journals,  for  it  is  from  these  that  he  learns  the  basic  prin- 
ciples of  his  calling.  In  the  preface  will  be  found  a  list  of  such  books  and  journals 
consulted  by  the  author,  with  the  abbreviations  used  in  the  bibUography  found  at  the 
end  of  each  chapter. 

As  to  books,  these  can  be  divided  into  three  groups:  (a)  standard  official  works  like 
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the  several  pharmacopoeias  and  The  National  Formulary;  (b)  "source  books''  dis- 
tinguished by  reason  ol  their  wealth  of  bibliographic  references :  and  (c)  books  that  are 
of  service  to  the  everyday  druggist  because  of  tne  practical  information  they  ofifer  on 
special  lines.  A  suggestive  list  of  this  class  is  found  in  the  DrugffitU  Circular  for  April, 
1914.  As  to  "source  books,"  most  of  those  given  in  the  bibliography  found  at  the  ena 
of  each  chapter  of  this  work  are  of  that  nature.  In  such,  the  seeker  after  the  ori|(inal 
articles  can  find  the  references  to  the  papers  he  wishes  to  consult.  Similar  service  is 
rendered  by  the  Proceedings  of  the  American  Pharmaceutical  Association  volumes  1 
to  60  (1851  to  1911)  and  in  their  successors  the  "year  books"  of  the  association.  In 
current  chemical  literature,  Chemical  Ahstracls  published  by  the  American  Chemical 
Society  is  likewise  of  tremendous  value,  since  therein  is  found  abstracts  of  practically 
every  article  published  in  every  chemical  journal  on  the  work. 
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CHAPTER  II 
METROLCXJY 


Metroloot  is  the  science  of  weights  and  measures. 
The  definition  of  weight  as  commonly  used,  to  express  the  quantity 
'  of  a  given  substance,  is  erroneous,  the  correct  word  for  the  absolute 
quantity  of  matter  in  a  given  substance  being  mass. 

Thus  the  mass  of  a  substance  is  unchangeable  under  all  circumstances,  while 
the  weight  varies  under  certain  influences,  since  weisht  is  the  measure  of  the  gravitat- 
ing force  of  the  earth,  and  the  gravitating  force  of  the  earth  varies  at  different  points 
on  the  earth's  surface  and  interior. 

Details  of  gravity  can  be  found  in  any  elementary  physics,  so  suffice 
it  to  say  that  all  substances  attract  other  substances  in  direct  proportion 
to  their  mass,  and  since  of  all  bodies  on  the  surface  of  the  earth  the 
mass  of  the  earth  is  infinitely  greater,  the  preeminent  attraction  is  that 
of  the  earth. 

That  the  earth  attracts  bodies  to  it  is  shown  by  every  falling  object, 
the  tendency  of  the  falling  object  being  to  attain  as  near  the  center  of  the 
earth  as  possible.  An  ocular  demonstration  of  the  quantity  of  gravitat- 
ing force  is  offered  by  the  Jolly  spiral  balance  (Fig.  1),  which  consists 
of  an  exceedingly  sensitive  steel  spring,  which  is  elongated  on  placing  at 
the  end  thereof  a  weight  which  is  attracted  downward  by  the  earth's 
force.     The  application  of  this  spiral  balance  is  seen  in  the  ordinary  spiral 


METROLOGT 


29 


butcher's  scale  or  ice  scale-  Such  a  balance  measures  directly  the  force 
of  gravitation,  and  hence  the  weight  of  the  substance,  siooe  weight  is  the 
measure  of  the  gravitating  force  of  the  earth. 

The  same  spiral  b&lance  can  be  used  for  measuring  the  comparative  weights  of  van- 
oas  substances  at  the  &&me  place  ou  the  earth's  surface^  but  since  the  measure  of  gravi- 
ti^lioa  T&ries  at  vanoos  points  on  the  surface  of  the  earth,  such  balances  are  intended 
for  U8C  only  at  the  place  for  winch  they  are  standardized.  Thus,  a  body  which  is 
attracted  toward  the  earth  with  a  force  of  19*2  piiunda  at  the  poles,  ia  attracted  with 
about  a  force  of  191  pounds  at  the  equator.  HericCj  as  stated  above,  the  weight  of  a 
substance  is  not  an  absolute  criterion  of  its  quantity,  and  we 
should  learn  to  speak  of  mass  rather  than  of  weight. 

In  measuring  the  quantity  of  substance,  three  sys- 
tems of  units  may  be  employed — those  of  length,  ca- 
pacity, and  weight^and  whUe  these  systems  seem  to 
have  been  introduced  in  the  order  named,  yet  their 
origin  is  so  ancient  as  to  be  lost  in  the  mists  of  prehis- 
toric days,  the  Jews  claiming  that  both  weights  and 
measures  were  introduced  by  Cain* 

As  to  measures,  the  most  ancient  is  the  Eg^'ptian 
cubit — the  length  of  the  forearm  (b.c.  2300). 

The  foot  is  of  Grecian  origin,  legend  saying  that 
Hercules*  foot  served  as  model,  hieh  is  of  Roman 
origin,  being  an  ^^uncia,"  or  twelfth  of  afoot,  and 
to  the  same  people  we  are  indebted  for  the  puce  and 
the  mile  (millta  possum).  The  t/ard  is  more  modern, 
being  the  Anglo-Saxon  measiu'ement  of  the  girth- 

Of  weight*,  the  oldest  specimens  now  eoctant  are  those  ex- 
cavated from  the  ruins  of  Babylon  and  Nineveh;  one  of  these, 
m  stone  duck,  from  B.C.  2007,  L?  inscribed  a-s  representing  ten 
**manah.*'  This  manah  was  evidently  the  stjvndard  for  all 
neighboring  countries,  mention  of  it  being  made  in  the  Bible. 
This  manaS  was  divided  into  60  shekels,  and  weighed^  in  some 
e«ses,  about  one  avoirdupois  pound  (489  to  5<ri  Gm.),  while 
others  wrtgh  exactly  twice  as  much. 

This  Babylonian  manah  was  adopted  by  the  GreeianfljUn- 
dergoing  variations  in  weight  during  the  lapse  of  years.  Thus 
we  find  the  city  of  Athens  had  ajnanah  (or  *'mna,"  as  they 
eaX\^i\  it  1  ^ixlshing  I5\i  avoirdupois  ounces  (436  Gm).,  and  the 
»an  I  i  I  :id  a  silver  coin  weighing  Jf  oo  of  the  manah,  which 

th€\  i  rachma. 

The  Wright  standards  of  ancient  Italy  seemed  also  baaed  on 
the  Babylonian  manah,  the  first  coins  from  Rome  being  masses 
of  bronze  weighing  about  one-third  the  heav>'  manah,  and  called 
the  '*<wr  libraliK'  or  **  poufio  libraliH^'-  This  Roman  pound  was 
divided  into  halves,  thirds,  quarters,  and  twelfths,  and  the 
[  liUerWAs  called  **uncia"  — hence  our  word  "ounce.'*  Of  the 
^gar>*^  rn..ni>tqr\-  valuc  of  the  bronze  coin  "as  hbrulis"  was  a 
BDiii  f>in  weighing  about  twenty  of  our  grains  (L137 

Cri  i>a  was  callctl  a '*«cripw/uffi/*  and  as  time  went  on  these  coin  weights  be- 

canit*  I  ho  standard  weights  of  the  nation,  and  so  it  was  that  at  the  time  of  Nero  th< 
Romnn  werphts  were  a  libra,  or  pound  of  327  Gm.;  ^{2  libra,  or  uncia;  J^  uncia,  or 
dho.  ma,  or  scripala^  practicallv  our  present  apothecary  system. 

'  H  smaller  than  the  scripula  there  is  mucn  confusion,  different 

*ilt:  rung  the  o6u/iM,  or  }4  scruple;  the  sHiquaj  or  j-^  obuluSi  and  the 

thai  ulus,  or  Hi^q  pound.     This  ia  of  no  special  interest  to  us,  and  is 

lliejiL,..».  *    i.,  i*  y  ia  note  the  al>scnce  of  the  grain  woight*  although  the  siliqua  (like 

|;Oltr  mln)  vrn^  the  weight  of  a  seed — that  of  the  plant  Ceraionia  siliqua,  or  St.  John's 

The  Roman  weights  were  borrowed  by  all  the  countries  of  Central 
\  Ettropei  and  likewine  we  find  the  coins  of  the  middle  ages  were  copies  of 
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those  of  Constantine  the  Great,  whose  Eastern  Empire  was  a  direct  off- 
shoot of  the  Roman.  Thus  the  earliest  Anglo-Saxon  penny  was  an  exact 
copy  of  Constantine's  "tremisse,"  and  weighs  }i  scripula,  or  24  grains, 
and  the  same  is  true  of  the  penny  of  Alfred  the  Great.  Evidently,  this 
coin  began  to  vary  in  weight,  and  to  standardize  same  by  some  familiar 
unit  was  the  aim  of  Henry  III.,  whose  statute  of  1266  says  the  penny 
**  shall  weigh  32  wheat  corns  in  the  midst  of  the  ear,  and  20  pence  do  make 
an  ounce,  and  12  ounces  one  pound,  and  8  pounds  do  make  a  gallon  of 
wine,  and  8  gallons  of  wine  do  make  a  London  bushel."  This  famous 
statute  is  our  formal  introduction  to  our  present  system  of  weights  and 
measures,  giving  us  the  first  authentic  reference  to  the  pennyweight. 
The  pound  here  mentioned  is  the  ancient  Tower  pound,  used  from  Anglo- 
Saxon  times,  and  weighing  but  5400  of  our  present  grains. 

The  ordinance  of  Edward  I.  (1304)  reiterates  the  statute  just  given, 
directing  a  penny  of  32  grains  of  wheat,  the  ounce  of  20  pence,  the  pound 
of  12  ounces,  the  gallon  of  8  pounds  of  wine,  and  the  bushel  of  8  gallons. 
It  also  contains  the  innovation  that  a  pound  of  money  and  of  medicine 
consist  of  only  20  shillings;  a  pound  of  all  other  things  consists  of  25 
shillings.  It  furthermore  adds  that  a  pound  of  money  contains  12  ounces, 
while  a  pound  of  all  other  things  contains  16  ounces;  that  is,  that  articles 
of  a  common  character  should  be  dispensed  with  more  lavish  hand  than 
those  which  were  more  expensive.  Following  this  idea,  this  new  system 
of  weights  for  the  coarser  commodities  was  called  "avoirdupois,"  from 
the  French  words  **avoir^*  and  **pai8,''  which  mean  "to  have  weight." 
Hence  the  origin  of  two  different  pounds  and  two  different  ounces,  thus 
entailing  upon  EngUsh-speaking  people  even  to  this  day  material  incon- 
venience and  discomfort. 

But  whence  the  change  from  the  penny  of  32  wheat  grains  to  the 
penny  of  24  of  our  present  grains?  No  statute  authorizing  a  penny  of 
24  wheat  grains  can  be  found,  unless  we  accept  the  testimony  of  a  single 
and  somewhat  questionable  authority,  that  a  statute  of  Edward  I.  of  the 
year  1280  directed  a  penny  of  24  grains.  The  same  authority  believed 
that  our  present  grain  is  the  weight  of  a  barley  com,  rather  than  a  wheat 
grain,  and  this  may  be  the  truth,  since  the  grain  of  wheat  of  modem 
times  has  been  found  to  weigh  only  three-quarters  of  our  modern  grain, 
and  likewise  only  three-quarters  the  weight  of  a  barley-corn. 

Be  this  as  it  may,  it  seems  possible  that  our  modern  grain  is  a  foreign 
weight  replacing  the  wheat  grain,  just  as  our  two  pounds  (troy  and  avoir- 
dupois) are  foreign  units  which  gradually  forced  the  ancient  English 
standard,  the  Tower  pound,  from  the  field. 

The  first  oflicial  record  we  have  of  the  introduction  of  foreign  systems 
is  in  a  statute  of  1314,  where  the  phrase  "pur  hi  libre  de  troy  orre"  is 
used,  this  ordinance  directing  the  price  of  metals  by  the  troy  pound; 
while  a  statute  of  1335  authorized  merchants  to  buy  and  sell  "com,  wine, 
avairdupoiffy  flesh,  fish,"  etc.;  the  word  in  this  case  has  its  original  mean- 
ing of  "  weight  articles,*'  and  it  was  not  until  a  statute  of  1529  that  men- 
tion of  "the  weight  called  haverdupois"  is  made. 

Of  these  two  systems,  the  troy  is  supposed  to  have  been  the  standard 
of  the  French  city  of  Troyes,  which  was  quite  a  commercial  center  in 
medieval  days,  while  our  present  avoirdupois  pound  is  said  to  have  been 
the  standard  of  Bayonne,  another  city  of  France. 

The  United  States  standard  yanl  and  troy  pound  date  from  1760, 
they  having  been  conferred  upon  the  colonies  by  the  mother  country,  and 
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are  copies  of  the  ancient  weights  given  above,  and  no  change  has  been 
made  by  this  government  since  its  organization. 

The  exact  number  of  grains  in  a  gallon  of  distilled  water  has  been  the  sdurce  of 
much  controversy  and  varying  values  are  given.  One  source  of  variation  is  the  matter 
of  temperature  and  of  barometric  pressure  at  which  the  estimation  is  made.  Thus  in 
the  present  pharmacopoeia  it  is  stated  that  the  value  taken  at  25''C.  and  at  760  milli- 
meters pressure  is  58,185  grains,  while  at  4°C.  and  in  vctcuo,  it  is  58.416.6  grains. 
Of  course,  the  weight  of  the  pint  and  of  fluidounce  varies  according  to  which  figure  is 
taken  for  the  gallon. 

In  1816  and  in  1836  the  British  government  modified  its  system  of 
weights  and  measures,  adopting  the  so-called  Imperial  system,  in  which 
an  eflfort  was  made  to  place  the  accepted  system  of  weights  and 
measures  on  a  scientific  basis  by  comparing  same  with  physical  units 
which  can  be  easily  verified.  Thus,  the  yard  of  36  inches  is  based  on 
the  length  of  a  pendulum  beating  seconds  in  a  vacuum  in  London  at 
62**F.  The  length  of  this  pendulum  is  39.1393  of  the  accepted  historic 
standard  inches,  and  12  of  these  inches  are  called  a  foot,  and  three  feet, 
a  yard.  In  other  words,  the  Imperial  inch  and  yard  are  the  same  lengths 
as  the  old  units,  but  their  determination  has  been  placed  on  a  careful 
physical  measurement.  In  like  manner  the  Imperial  troy  pound  remains 
at  the  old  standard,  5760  grains.  The  grains,  however,  were  care- 
fuUy  determined  by  the  weight  of  a  cubic  inch  of  distiQed  water,  the 
weight  of  which  at  62°F.,  and  at  30  inches  barometric  pressure  was 
found  to  be  252.458  grains.  The  Imperial  gallon  differs  from  the 
United  States  gallon,  being  the  volume  of  ten  avoirdupois  pounds  of  dis- 
tilled water  under  standard  conditions  of  temperature  and  barometric 
pressure.  In  other  words,  it  is  the  weight  of  70,000  grains  of  distilled 
water,  and  has  the  capacity  of  277  cubic  inches. 

The  volumetric  subdivision  of  the  Imperial  gallon  is  also  different 
from  the  I'nited  States  gallon,  it  being  divided,  as  ours,  into  8  pints,  bu.t 
the  pints  are  divided  into  20  fluidounces  instead  of  16. 

In  our  present  United  States  system  of  weights  and  measures  the 
troy,  apothecaries',  and  avoirdupois  ounce  weights,  and  the  yard  and 
inch,  are  the  same  as  the  English,  but  the  gallon,  as  the  old  English  gallon 
of  1760,  has  a  weight  of  58,252.8  grains,  and  a  capacity  of  231  cubic  inches. 

The  tables  of  weights  and  measures  used  in  the  United  States  are: 

Apothkcaries'  Weight.  Abbreviated. 

20  grains  =  1  scruple /) 

3  scruples  =  1  drachm 3 

S  drachms  —  1  ounce 5 

12  ounces  =  1  pound lb 

Troy  Weight.  .Vbbreviated. 

24  fq^ins  =  1  pennyweight dwt. 

20  p<»nnyweight  =  1  ounce oz. 

12  ounces  =  1  pound lb. 

Avoirdupois  Weight.  .Abbreviated. 

437  ^-i  grains  =  1  ounce av.  oz. 

16  ounces  =  1  pound av.  lb. 

r.  S.  Fluid  Measure.                                                     Abbreviated. 
60  minims  =  1  fluidrachm f  3- 

8  fluidrachms  =  1  fluidounce f3. 

16  fluidouqccs    =  1  pint (). 

2  pints  =  1  quart qt. 

4  quarts  =  1  gallon Cong. 
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The  r6sum6  of  the  old  system  of  weights  and  measures  shows  what 
confusion  prevails.  We  see  there  are  four  distinct  ounces:  avoirdupois^ 
437)^  grains;  apothecary  or  troy,  480  grains;  U.S.  fluid,  454.6  grains  of  dis- 
tilled water;  Imperial  fluid,  437.5  grains  of  distilled  water.  Likewise 
there  are  two  pounds:  troy,  5760  grains;  avoirdupois ,  7000  grains.  There 
are  also  two  gallons;  U.S.  gaUoUj  231  cubic  inches  (58,185  grains  of  dis- 
tilled water) ;  Imperial  gaJlon,  277  cubic  inches  (70,000  grains  of  distilled 
water). 

Particular  emphasis  should  be  laid  on  the  distinction  between  the 
U.S.  and  the  Imperial  fluid  measures,  and  the  Americi^n  pharmacist 
should  never  use  an  English  graduate. 

Another  pharmaceutic  detail  worthy  of  notice  is  the  fact  that  phar- 
macists purchase  their  goods  by  the  avoirdupois  and  dispense  them 
chiefly  by  troy  system.  It  is,  therefore,  well  to  remember  that  an  eighth 
ounce  of  morphine  sulphate  is  not  an  eighth  of  a  troy  ounce,  or  60  grains, 
but  an  eighth  of  an  avoirdupois  ounce,  or  54.69  grains. 

COMMON  MEASURES 

The  following  common  measufes,  largely  used  in  the  household,  are 
worthy  of  mention : 

A  teaspoonful  is  supposed  to  be  1  fluidrachm. 
A  dessertspoonful  is  supposed  to  be  2  fluidrachms. 
A  tablcspoonful  is  supposed  to  be  4  fluidrachms. 
A  wineglassful  is  supposed  to  be  2  fluidounces. 
A  teacupful  is  supposed  to  be  4  fluidounces. 

The  words  "supposed  to  be'*  are  well  chosen,  since  most  of  the  spoons 
and  other  measures  vary  greatly  as  to  size. 

Remember  that  a  drop  is  not  a  minim,  and  a  minim  does  not  neces- 
sarily weigh  a  grain. 

Drops  vary  according  to  the  character  of  the  liquid  which  is  being 
dropped,  and  also  according  to  the  surface  from  which  the  liquid  is 
dropped.  As  to  the  first,  the  variation  in  size  of  drops  is  from  44  drops 
of  syrup  of  acacia,  120  drops  of  laudanum,  and  250  drops  of  chloroform 
to  the  fluidrachm.  The  size  of  the  drop  of  the  same  liquid  will  vary  ac- 
cordingly as  the  surface  from  which  the  liquid  is  dropped  is  sharp  or  flat, 
or  whether  the  orifice  from  which  it  is  dropped  is  large  or  small.  Thus, 
water  dropped  from  the  bottom  of  a  gallon  evaporating  dish  measures 
18  drops  to  the  fluidrachm,  whereas  the  same  water  at  the  same  tempera- 
ture dropped  from  a  glass  rod  of  y^Q-AncYi  bore  gave  600  drops  to  the  fluid- 
rachm. 

Efforts  are  now  being  made  to  introduce  a  standard  dropper  to  deliver 
20  drops  to  each  gramme  of  water  at  15**C.  A  tube  having  an  orifice 
3  millimeters  in  diameter  will  produce  drops  of  this  size. 

THE  METRIC  SYSTEM 

The  confusion  resulting  from  the  use  of  units  of  the  same  name  and 
of  different  values  cited  on  preceding  pages  led  to  an  effort  to  secure  an 
international  sy8t<»m  of  weights  and  measures.  This  movement  was 
instituted  by  Prince  do  Tallyrand,  who  persuadeil  the  French  assembly 
to  pass  a  bill  providing  for  the  collating  of  the  various  systems  of  weights 
and  measures  then  in  use  in  France,  requesting  the  cooperation  of  the 


METROLOGY 


33 


British  government,  and  assigning  the  formation  of  the  new  system, 

,bfi8ed  on  a  universal  standard,  to  the  French  Academy  of  Sciences.     The 

gnch  Academy  took  up  the  work,  and  the  report  of  same  was  made 

into  a  law  August  1,  1793.     The  next  year  the  French  government  sent 

[the  United  States  govermnent  a  cop}'  of  the  new  weights  and  measures, 

1  iiith  the  request  that  they  be  adopted  by  the  infant  repubUc;  this  request 

raa  communicated  to  Congress  by  President  Washington  in  his  message, 

ElUJiry  8,  1795.     In  1821  national  attention  was  brought  to  the  metric 

»m  by  John  Quincy  Adams,  who  strongl}'  urged  the  adoption  of  same 

by  Congress,  but  nothing  was  done  in  that  direction  until  1866,  when  an 

iM:t  was  passed  legalizing  the  system  in  the  United  States,  and  directing 

that  the  same  be  used  in  the  medical  department  of  the  army  and  navy 

^  and  the  marine  hospital  service.     In  recent  years  further  progress  in  this 

action  has  been  attempted  by  strong  pressure  on  Congress  to  pass 

iWS  to  make  the  system  compulsory,  as  well  as  legal.     Such  a  bill  did 

the  House  of  Representatives  in  1896,  but  was  laid  du  the  table, 

id  nothing  has  been  done  since. 

The  metric  system  was  based  on  an  absolute  unit,  and  from  that 

>Iute  unit  all  other  units  were  tUrectly  or  indirectly  evolved.     The 

standard  unit  taken  was  the  forty-mill ionth  part  of  the  earth's  circum- 

fferenc^  around  the  poles,  which  was  called  a  **/«e/er/' 

This  meter  was  divided  into  tenths,  huntlredths,  and  thousandths, 
which  were  called  respectively  decimeter,  centimeter,  millimeter.  Mul ti- 
pples of  the  meter  were  also  arranged.  A  cube,  a  centimeter  each  way, 
|iras  taken  as  the  unit  of  capacity^  and  called  a  cubic  csntimeter.  The 
reight  of  this  cubic  centimeter  of  distilled  water  at  4*^0.  (at  which  tem- 
fcperature  water  attains  its  greatest  density)  was  called  gramme^  and  in 
[this  way,  from  the  primal  unit  of  length,  the  unit  of  capacity  and  the 
[unit  of  weight  were  obtained. 

Of  course,  denominations  other  than  these  three  units  were  essential, 

ill  cases  such  units  were  based  on  the  decimal  scale,  the  change  in 

length  and  the  weight  .being  marked  by  the  prefixes  deci-,  centi* 

md  railli-  (Latin  words  meaning  ten,  one  hundred,  and  one  thousand), 

rms  mentioned  above,  and  deka-,  hecto-,  kilo-  (Greek  words  meaning  ten, 

one  hundred,  and  one  thousand)  for  the  higher  imits. 

An  examination  of  this  table  of  fractious, — Hooo*  Hoo>  ai^d  ffo — 
exactly  like  mills,  cents,  dimes,  and  dollars,  will  show  similarity  between 
the  metric  system  and  our  currency: 

1 0000.  M  vriagramm  e. 

1000.  KiloRranime. 

100.  HectogTamme. 

10.  Dekagram  me. 

1,  Gramme.     Qjmpare  this  to  $L00  (dollar)* 

0.10  DeciKramme.     Compare  this  tt»  0,10  (dime). 

O.Ol  Centigramme.     Compare  this  to  O.Ol  (cent). 

0.001  Milligramme.     Compare  this  to  0.001  (mill). 

The  unit  of  volume,  the  cubic  centimeter,  being  very  small,  a  thou- 
sand of  these  mils  was  adopted  as  a  higher  unit  and  was  called  a  liter; 
loe,  a  cubic  centimeter  is  a  milUliter,  or  one-thousandth  of  a  liter. 

!it8  have  shown  that  the  cubic  centimeter  has  not  the  same 

^andth  part  of  the  .standard  liter.     \\Tule  the  difference  hi  too 

•  onaidered  the  committee  of  revision  of  the  present  pharfiia- 

V  the  lead  of  the  government  scienti^stji  and  to  use  the  word 

^Uce  of  the  term  cubic  centimeter. 


CSArefttl  m< 

ma  ha^ 

to  be  < 

\  decidri : 

lit«r  or  "iii^ 

9 
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Orthography. — The  original  French  metric  terms  were  *^  metre,  litre, 
and  gramme."  These  have  been  anglicized  by  the  American  Metric 
Bureau  into  "meter,  liter,  and  gram."  However,  there  is  danger  that 
the  latter  word,  when  written,  may  be  mistaken  for  "grain,"  hence  the 
United  States  Pharmacopceia  has  retained  the  French  spelling  "gramme," 
though  accepting  the  American  spelling  of  the  other  two  units,  meter  and 
liter. 

Of  metric  weights,  we  need  only  consider — 

Kilogramme,  1000  grammes. 

Gramme. 
Milligramme,  Kooo  gramme  (0.001  Gm.). 

The  prefixes  hecta,  deka,  deci,  etc.,  should  be  clearly  understood,  but 
in  practical  work  they  are  not  used  very  often. 

The  conversion  of  ordinary  weights  and  measures  into  the  metric  or 
trice  versd  is  not  so  hard  as  it  first  seems.  All  that  has  to  be  known  is 
the  troy,  avoirdupois,  and  fluid  tables  and  the  following  facts: 

I.     That  a  gramme  equals  15.5  grains,  approximately. 

II.  That  a  kilogramme  equals  1000  grammes,  and  that  a  milligramme  is  the 
thousandth  part  of  a  gramme. 

III.  That  one  fluidounce  of  distilled  water  weighs,  at  78^  Fahrenheit,  454.C 
grains. 

IV.  That  a  mil  of  distilled  water  weighs  one  gramme. 
V.     That  a  liter  equals  1000  mils. 

With  the  three  tables  of  weights  and  measures,  given  on  a  preceding 
page,  and  the  above  five  facts,  any  ordinary  problem  in  pharmacopceia! 
weights  and  measures  can  be  worked. 

Just  an  example  or  so: 

(a)  How  many  grammes  in  4  avoirdupois  ounces? 
.\nswer:  1  av.  02.  »  437.5  grains. 

4  av.  OS.  *-  4  X  437.5  grains  «  1750  grains.     1750  grains. 

Remember,  the  denomination  "grains"  is  the  bridge  across  which  one  passes  from 
the  region  of  the  old  system  to  the  realm  of  the  metric  system. 

1  gramme  »  15.5  grains. 

Therefore,  in  1750  grains  there  will  be  as  many  grammes  as  15.5  goes  into  1750. 

15.5)1750(112+        So  you  see  there  are  about  113  grammes  in  4  avoirdupois 
155  ounces. 

200 
155 

450 
310 

In  comparing  this  example  with  the  tables  given  by  the  pharmacopceia 
it  will  be  found  that  while  the  answer  just  given  is  112.9  grammes,  the 
true  equivalent  is  1 13.4.  This  is  due  to  the  fact  that  the  exact  value  of 
the  gramme  is  15.432  grains. 

If  1750  is  divided  by  15.432,  the  quotient  will  be  113.4.  However, 
15.5  is  near  enough  for  most  practiced  pharmaceutic  purposes. 
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(6)     How  many  troy  ounces  in  72.5  grammes^ 
Answer:  1  gramme  a  15.5  grains. 

72.5  grammes  =  15.5  X  72.5  =  1123.75  grains. 
72.5 

15.5  1123.76  grains. 

3625        We  are  on  the  bridge.     Now  for  the  other  side. 
3625 
725 

1123.75        1  troy  ounce  =  480  grains. 
Therefore,  in  1123.75  grains  there  will  be  as  many  troy  ounces  as  480  soes 
into  1123.75— 

480)1123.75(2.3  + 
960 
1637 
1440 

So  it  is  seen  there  are  about  2^o  ^^*^y  oimces  in  72.5  gramme^, 

(c)  How  many  fluidounces  in  120  mils? 

Answer:  1  mil  distiUed  water  at  4^C.  =  1  gramme. 

1  gramme  »  15.5  grains.  ^ 

120  mils  distilled  water  =  120  X  15.5  grains  =  1860  grains. 
15.5 

120 

1860.6 
Afl&in  we  are  down  to  ffrains.     1860  graitu. 
1  fluidounce  distilled  water  at  15°C.  =  454.6  grains. 

Therefore,  in  1860  grains  distilled  water  there  are  as  many  fluidounces  as 
454.6  goes  into  1860. 

454.6)1860.0(4.0+  fluidounces 
18184 
4166 
Hence,  in  120  mils  there  are  somewhat  over  4  fluidounces. 

(d)  How  many  mils  in  1  pint? 

1  pint  =  16  fluidounces. 
1  fluidounce  distilled  water  =  454.6  grains. 
16  fluidounces  distilled  water  =  454.6  X  16  =  7273.6  grains. 
4.54.6 
J6_ 
7273.6  grains. 
Here  we  are  at  the  crossing!     7273.6  grains. 
1  mil  distilled  water  =  15.5  grains. 

Therefore,  in  7273.6  grains  distilled  water  there  are  as  many  mils  as  15.5  goes 
into  7273.6. 

15.5)7273.6(469  + 
620 
1073 
930 
1436 
So  it  is  clear  that  there  are  about  470  mils  in  one  pint. 

One  other  equivalent  l)esides  the  five  already  given  had  better  be 
mentioned. 

A  gramme  is  15.5  grains;  what  then  is  the  value  of  a  grain  in  the  metric 
.\vstem?     That  point  is  of  value  in  dosage. 

The  dose  of  potassium  bromide  (15-30  grains)  is  easy  to  translate 
into  one  to  two  grammes.  But  how  about  strychnine  sulphate  (dose, 
^60-3 30  grain)? 
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Here  is  where  the  value  of  a  grain  in  milligrammes  is  needed. 

1  gramme  »  1000  milligrammes. 
1  gramme  »  15.5  grains. 
1  grain       «  ^?i55  gramme. 
Therefore,  1  grain       —  ^Hss  X  1000  milligrammes. 
155)  10000(64 -h 
930 

700 
620^ 

Accordingly,  one  grain  equals  about  65  milligrammes,  and  the  dose  of  strychnine 
sulphate  is  1  to  2  milligrammes  (Ji^o  X  65;  >^o  X  65). 

The  following  quantities,  confusing  to  the  student  should  be  mastered 
by  him. 

1  grain  is  65  milligrammes  or  0.065  grammes. 
}4  grain  is  32  milligrammes  or  0.0325  grammes. 
yi  grain  is  16  milligrammes  or  0.016  grammes. 
}i  grain  is    8  milligrammes  or  0.008  grammes. 

WEIGHTS  AND  MEASURES 

The  instruments  used  in  the  pharmaceutic  application  of  metrology 
are  weights  and  measures,  and  the  comparison  of  a  given  substance  to 
the  standard  is  performed  on  an  instrument  called  a  scale  or  balance. 

The  only  form  of  scale  with  which  the  mass  of  a  substance  is  estimated 
by  actual  gravity  is  the  spiral  balance^  which  consists  of  a  delicate  spring 
to  which  is  attached  a  scale  pan,  the  elongation  of  the  spiral  when  a 
weight  is  placed  in  the  pan  being  marked  by  the  descent  of  an  arrow 
attached  to  the  lower  part  of  the  spiral.  This  needle  moves  against  an 
index,  and  the  elongation  of  the  spring  under  influence  of  gravity  can  be 
measured  and  through  this  the  weight  of  the  body  determined  (Fig.  1). 

The  popular  modification  of  the  same  principle  is  shown  in  the  com- 
mon butcher's  scale  and  ice  scale. 

Pharmaceutic  scales  are  modifications  of  the  principle  of  a  balance 
which  is  an  application  of  the  well-known  mechanical  device,  the  lever. 
The  principle  of  the  lever  is  very  simple,  consisting  of  a  rigid  bar  and  an 
oscillating  point  called  fulcrum,  with  the  power  applied  in  such  a  way  as 
to  raise  or  otherwise  move  a  weight,  this  principle  being  exemplified  in 
the  familiar  illustration  of  a  crowbar  for  raising  heavy  bodies,  and  acting 
on  the  well-known  principle  that  the  power  applied  to  raise  or  move  a 
weight  is  inversely  proportional  to  the  length  of  the  arms  of  the  lever; 
hence,  the  longer  the  arm  on  which  the  power  is  applied,  the  greater  the 
weight  it  can  raise,  and  in  the  same  way  if  the  fulcrum  is  situated  exactly 
midway  between  the  power  and  the  weight,  these  must  be  exactly  equal 
to  produce  a  state  of  equilibrium.  On  this  principle  the  balance  operates, 
the  same  primarily  consisting  of  a  rigid  bar  oscillating  on  a  central  ful- 
crum called  a  knife-edge.  From  either  end  of  the  bar  are  suspended  pans 
on  which  arc  placed  respectively  the  power  and  the  weight;  the  "  power" 
in  this  case  being  the  standard  weight  used  in  estimating  the  quantity 
of  the  substance.  If  the  central  knife-edge  is  situated  exactly  midway 
between  the  two,  a  standard  weight  will  be  balanced  by  exactly  the  same 
mass  of  substance  desired  placed  in  the  other  pan;  if,  on  the  other  hand, 
the  fulcrum  is  so  plactnl  that  one  arm  of  the  beam  Ls  longer  than  the  other, 
a  standard  weight  placed  in  the  pan  suspended  from  the  longer  arm  will 
weigh  as  many  times  the  amount  of  substance  in  the  pan  placed  on  the 
short  ann  as  the  relative  length  of  the  arms. 
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For  the  purpoee  of  studying  pharmaceutic  balances  it  is  convenient 
to  divide  them  into  the  following  four  classes: 

Single  beam  equal  arm  balances. 
Single  beam  imequal  arm  balances. 
Double  beam  unequal  arm  balances. 
Compound  lever  balance. 

SINGLE  BEAM  EQUAL  ARM  BALANCES 

Several  requirements  are  stated  by  authorities  as  essential  to  a  perfect 
prescription  balance,  the  first  being  that  the  point  of  suspension  should 
be  slightly  above  the  center  of  gravity.  By  the  center  of  gravity  is  meant 
the  point  on  which  a  given  object  will  oscillate  absolutely  freely:  that 
point  at  which  the  weight  of  an  oscillating  body  is  exactly  compensated 
in  every  direction. 

To  place  the  central  knife-edge  exactly  at  this  point  is  to  make  the 
balance  so  sensitive  that  time  is  lost  in  attempting  to  bring  the  beam 
into  a  state  of  rest. 

To  place  the  knife-edge  below  the  center  of  gravity  means  that  ab- 
normal condition  wherein  there  is  a  greater  weight  above  the  point  of 
suspension  than  below,  with  the  result  that,  at  the  first  opportunity, 
the  heavy  part  above  will  endeavor  to  invert  itself. 

Second,  the  end  knife-edges  shoidd  be  equidistant  from  the  center,  and 
all  three  should  be  on  the  same  plane  and  paraUd  to  one  another. 


Fig.  2. — Position  of  knife-edges. 

It  is  self-evident  that  if  the  beam  is  of  exactly  the  same  weight 
throughout,  and  an  equal  arm  balance  is  desired,  that  condition  can  be 
obtained  only  by  having  one  end  knife-edge  exactly  the  same  distance 
from  the  central  as  the  other.  As  the  end  knife-edges  are  usually  inverted 
in  relation  to  the  central  knife-edge,  the  effect  of  placing  these  knife- 
edges  on  the  same  plane  is  shown  in  the  appended  sketch  (Fig.  2). 

Third,  the  beam  should  be  of  inflexible  and  light  material. 

The  lighter  the  beam,  the  less  friction  does  it  exert  on  the  central 
knife-edge,  hence  a  dictum  in  successful  scale  manufacturing  is  to  make 
the  frame  as  light  as  possible  without  sacrificing  rigidity. 

The  knife-edges  in  ordinary  prescription  balances  are  of  hard  polished 
steel,  but  as  that  metal  is  liable  to  rust  from  contact  with  moist  air,  and 
since  every  particle  of  rust  will  increase  the  friction,  rusted  knife-edges 
oscillate  less  freely.  In  the  finer  forms  of  balance  this  impediment  to 
free  oscillation  Ls  prevented  by  making  the  tips  of  the  knife-edges  of  agate, 
which  does  not  rust. 

Not  desiring  to  fill  this  work  with  an  excess  of  pictures  which  can  be 
found  in  any  catalogue  of  a  manufacturer  of  pharmaceutic  apparatus, 
only  typical  cases  of  the  several  forms  of  balances  will  be  given. 

Testing  the  Balance. — The  testing  of  a  balance  to  see  whether  the 
above  requirements  are  met  with  is  quite  a  simple  matter.  Thus,  if  a 
scale  is  sold  as  being  sensitive  to  a  certain  weight,  say  ^^oo  grain,  it 
should  show  its  sensitiveness  when  such  a  weight  is  placed  on  a  scale 
alone,  and  also  when  the  scale  is  burdened  with  its  limit  of  weight. 


38 


PRINCIPLES   OF   PHARMACY 


U  the  arms  of  the  balance  are  exactly  equal,  the  state  of  equilibrium 
produced  by  putting  a  hundred  gramme  weight  on  either  pan  should 
remain  the  same  if  these  weights  are  exchanged. 

If  the  knife-edges  are  parallel,  moving  the  weights  to  various  parts 
of  the  scale  pans  will  have  no  eflfect  on  the  equilibrium  of  the  balance. 

Hand  Scedes. — The  simplest  form  of  single  beam  equal  arm  balance 
consists  of  a  beam  with  pan  suspended  on  either  end,  the  beam  itself 


FiK.  3. — Holding  liand  scale. 

hanging  from  a  ring  held  by  the  hand.  In  using  a  hand  scale,  the  ring 
from  which  the  beam  is  suspended  should  be  placed  on  the  first  finger 
of  the  left  hand,  leaving  the  thumb  and  second  finger  to  prevent  too  great 
oscillation  of  the  index  (Fig.  3). 

Prescription  Balance. — In  this  balance  the  beam  is  not  suspended 
from  the  hand,  but  oscillates  on  a  rigid  upright  column  of  brass  through 


fig.  4.- 


-pTMcription  balance:  a.  Lever  for  raUinc  beam;  6,  leveling  acrcw; 
index  needle;  e,  index. 


adjuating  button;  if. 


the  center  of  which  passes  a  lever  by  which  the  l)eam  can  be  raised  for 
oscillation,  and  lowered  in  a  state  of  rest,  at  which  time  the  knife-edges 
are  not  in  contact  with  the  oscillating  surface,  hence  useless  friction  is 
avoided.  The  entire  apparatus  is  inclosed  in  an  appropriate  glass  case 
(Fig.  4). 
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In  purchasing  a  prescription  balance  it  is  highly  advisable  to  secure 
one  which  has  a  spirit-level  and  is  provided  with  leveUng  screws,  since 
to  obtain  accurate  results  in  weighing  it  is  essential  that  the  balance  be 
perfectly  level. 

After  continued,  use  it  will  be  found  that  the  weight  of  the  two  arms 
may  vary,  and  thus  throw  the  balance  out  of  equilibrium,  and  to  remedy 
this,  the  better  forms  of  such  balances  have  a  beam  on  each  end  of  which 
are  buttons  which  move  freely  up  and  down  a  screw,  thus  making  it  easy 
to  attain  equilibrium. 

Attached  to  the  beam  near  the  central  knife-edge  is  the  metallic  needle, 
which,  by  its  oscillation  against  the  scale,  shows  when  equilibrium  is 


Fig.  5. — Army  prescription  scale  (folded) . 

reached.  This  is  attained  when  the  needle,  after  oscillating,  comes  to 
rest  at  the  point  on  the  index  directly  beneath  the  point  of  suspension. 
To  wait  until  a  delicate  balance  ceases  oscillating  is  a  tedious  operation, 
and  therefore  the  pharmacist  and  chemist  have  recourse  to  the  method 
known  as  reading  the  zero  point,  explained  under  the  analytic  balance. 

Army  prescription  balance  is  an  exceedingly  simple  and  convenient 
form  of  single  beam  equal  arm  balance,  but  not  of  sufficient  accuracy  to 
warrant  general  use  in  pharmacy.  As  suggested  by  the  name,  it  is 
primarily  intended  for  use  by  army  surgeons  and  others  who  move  from 
place  to  place,  being  of  such  manufacture 
that  it  can  be  easily  dismantled  and  carried 
around  in  the  drawer  (Figs.  5  and  6). 

Analytic  Balance. — Merely  a  refined 
modification  of  the  prescription  balance. 
While  the  latter  is  sensitive  to  }/so  grain, 
the  analytic  balance  is  sensitive  to  3^^o  milli- 
gramme, or  3^00  grain.  In  the  analytic 
balance  the  beam  is  usually  of  aluminum » 
while  the  knife-edges  are  invariably  tippecl 
with  agate. 

For  weighing  a  smaller  quantity  than  a 
centigramme  recourse  is  had  to  a  rider 
weight.     The  rider,  which  usually  weighs  a 


6. — Army  prescription  scale. 


centigramme,  is  so  shaped 
as  to  straddle  the  beam,  and  therefore  when  placed  on  the  beam,  exactly 
over  the  end  knife-edge,  it  will  exert  the  weight  of  a  centigramme.  The 
distance  on  the  beam  from  the  end  knife-edge  to  the  central  knife-edge 
is  divided  exactly  into  a  hundred  parts,  and  up  and  down  the  beam  on 
the  scale  the  rider  can  be  moved.  Following  the  principle  of  the 
lever,  weights  which  will  exert  on  the  opposite  scale  pan,  the  force  of 
1  centigramme  when  placed  exactly  over  the  end  knife-edge,  will  exert 
the  force  of  but  }4  centigramme  if  moved  half  way  up  toward  the  central 
knife-edge,  and  will  exert  the  force  of  but  }4o  centigramme  if  moved 
nine-tenths  of  the  way  up  toward  the  central  knife-edge.     The   beam 


PRINCIPLES   OP   PHARMACY 


RtDtH  Poo  CA^RRIKft— — s. 
RIDBRHOOK J 

Stirrup 

Bkam  Ah  r  e  ST*-  - 

9TIHRUPHOOK — 
CaAVlTY  Wkicht 

Bowwiftss 

Pan 
Flat*  Glass  SASt^ 
Push  BOTTOM 

roa  B*W  AR^e  ST  AMD-4-' 
AUTOMATtC  STOP 


RlDCR  HOOK 


"ADJUSTING  SCRBW 


4HDEX  PLATM 


KtY  TO  LIPT 

Eccr»«TRic 


Beiam  Arhest  and  Column  cofmfrise  the  Stand 

Fig.  7 — Audyti^  buljitive.  * 


FiQ.  8,— "Cho- 


METROLOGY  41 

being  divided  into  exactly  100  equal  parts,  the  rider  can  be  placed  at  any 
of  these  marks,  and  thus  can  be  obtained  on  the  other  scale  pan  any  part 
of  Hoo  centigramme  or  J^o  milligramme  (Fig.  7). 

Reading  Zero. — ^Time  is  saved  in  estimating  equilibrium  by  watching 
the  oscillation  of  the  needle  against  the  index  mentioned  under  prescrip- 
tion balances.  The  index  scale  on  the  analytic  balance  is  usually  divided 
into  twenty  equal  lines,  ten  on  either  side  of  the  line  exactly  below  the 
point  of  suspension. 

We  set  the  beam  in  oscillation,  when  the  needle  will  move  to  the  left, 
left,  say  five  Unes,  and  then,  if  the  beam  is  in  equilibrium,  the  needle  will 
move  back  to  exactly  the  fifth  line  on  the  right.  On  the  return  the  needle 
will  go  to  almost  the  fifth  line  to  the  left.  If,  however,  the  index  moves 
to  the  fifth  line  to  the  left  and  then  returns  to  the  second  line  to  the  right, 


Fig,  9. — Marble-counter  balances. 

it  would  indicate  that  the  right  beam  was  heavier  than  the  left  beam, 
and  equiUbrium  must  be  restored  by  moving  a  button  at  the  end  of  that 
beam. 

The  careful  estimation  of  weight  by  this  means  is  called  "interpola- 
tion," full  details  of  which  can  be  found  in  text-books  on  advanced 
physics. 

A  large  form  of  single  beam  equal  arm  balance  is  found  in  the  old- 
fashioned  counter  balance  shown  in  Fig.  9. 

SINGLE  BEAM  UNEQUAL  ARM  BALANCE 

In  this  form  of  balance  the  beam,  from  which  is  suspended  the  weight, 
is  usually  two  to  ten  times  as  long  as  the  beam  to  which  is  attached  the 
pan  on  which  the  substance  is  to  be  weighed.  Thus  the  principle  of 
action,  as  cited  above,  is  that  the  standard  weight  is  to  the  substance  to 
be  weighed  as  the  length  of  the  short  arm  is  to  the  length  of  the  long  arm. 
Thus,  on  such  a  balance,  in  which  the  relative  length  is  one  to  ten,  a 
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wei(ii;t)t  of  one  pound  placed  on  the  end  of  the  long  arm  exerts  a  weight 
of  ten  pounds  placed  at  the  end  of  the  short  arm,  and  in  such  balance  the 
weight  is  usually  suspended  directly  from  the  l^eam,  which  is  accurately 
divided  into  100  parts  as  the  beam  of  the  analytic  balance,  the  weight 
serving  in  this  case  the  same  purpose  as  the  rider  in  the  analytic  balance. 
An  interesting  type  of  such  balance  is  found  in  the  C'haslyn  balance 
(Fig.  10). 


Fig.  lU. — Chaslyu  baluucc. 


DOUBLE  BEAM  UNEQUAL  ARM  BALANCE 


This  balance  is  a  modification  of  the  preceding  one,  it  being  found 
convenient  in  many  cases  to  have  two  beams  instead  of  one,  so  as  to 
handle  two  weights.  Such  a  balance  is  particularly  convenient  when  it 
is  desired  to  know  the  tare  of  a  utensil  into  which  the  weighed  substance 
is  to  be  placed  (Fig.  11). 


COMPOUND  LEVER  BALANCE 


In  this  balance  we  find  a  series  of  levers  replacing  the  single  or  double 
l>eam  hitherto  discussed,  one  lover  acting  on  another.     The  more  points 


Fig.  11.— Troemner*»  ball  acalc. 

of  contact,  the  more  the  friction,  and  therefore  such  forms  of  balances 
are,  as  a  rule,  less  accurate  than  the  single  l)eam;  however,  they  are  more 
durable,  and,  as  a  rule,  weigh  more  quickly.  Such  a  form  of  balance  is 
Been  in  the  usual  \h)x  counter  scale  and  the  box  prescription  scale  (Figs. 
12  and  13). 

In  both  cases  the  levers  are  so  arranged  that  a  weight  placed  on  a  scale 
is  exactly  compensated  by  the  same  weight  on  the  other  l)eam,  hence  to 
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all  intents  and  purposes  the  principle  of  action  is  the  same  as  that  of  the 
single  i>eam  balance. 

A  rno<iificatioD  of  the  cuxupound  lever  balance  is  seen  in  the  ordinary 
platform  scale  intended  for  weighing  very  heavy  articles.     In  such  cases 


Fig.  i2r«— Troemavr'fl  glua  box  scale. 


Fig,  13. — Trornmcr's  pr«flcriptio&  BCAlet, 


the  handling  of  weights*  equal  to  the  mass  of  substance  to  be  weighed 
would  entail  vast  labor,  so  such  compound  lever  balances  are  constructed 
on  the  principle  of  unequal  beam  balances,  consisting  primarily  of  two 
^levers,  on  each  of  which  the  power 
^18    multiplied    by    ten.     In    such    a 
balance    the   weight   of   one    pound 
placed  on  the  first  lever  exerts  on  the 
end  of  the  second  lever  a  force  of  ten 
pounds,  and  this  force  of  ten  pounds 
]  produces  a  force  of  100  pounds  on  the 
|€isd  of  the  second  lever  on  which  the 
1  platform  rests  j  hence  on  such  plat- 
form scale  a  one-pound  weight  placed 
on  the  end  of  the  index  arm  will  exert 
the  force  of  100  pounds  on  the  plat- 
form. 

Torsion  Balance. — As  cited  above, 

the  chief  objection  to  steel  knife-edges 

I  is  that  when  they  rust,  the  friction  is 

liiLCreased,  with  a  corresponding  loss  of  sensibility.     This  is  obviated  by 
I  the  use  of  agate  knife-edges,  but  that  materially  increases  the  cost  of  the 

apparatus  (Fig,  14). 

In  the  torsion  balance  knife-edges  are 
dispensed  with  and,  instead,  the  beam 
oscillates  on  a  tightly  drawn  and  twisted 
wire  (Fig.  16). 

CARE  OP  THE  BALANCE 

111  the  balance  we  have  the  most  ac- 
curate physical  instrument  that  has  been 
devised,  and  also  one  which,  under  reason- 
able treatment,  will  last  many  years.  In 
that  event,  however,  due  care  must  be  taken 
to  protect  the  balance  from  injury,  and  among  the  several  points  which 
must  be  enumerated  are  these: 

Fin^t,  the  balance  should  be  kept  permanently  in  a  dry  room,  the 
.temperature  of  which  is  as  even  as  possible,  and  protected  from  any  acid 
oorroding  vapoi*8.     In  case  it  is  necessary  to  weigh  a  fuming  liquid, 


flS.  t4.^Tkttiion  bal«iice. 
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8uch  a  nitric  acid,  it  i^hould  bt5  placed  iii  a  well-stoppered  bottle  while 

weighing. 

Second,  such  suggestions  as  not  placing  the  8ub8tanee  to  \ye  weighed 
directly  on  the  metallic  pans,  and  keeping  the  pans  free  from  all  moisture, 
8eem  tinnecessarj"  to  one  who  appreciates  the  value  of  a  balance,  and  con- 
venient for  accomplishing  thei^e  results  arc  the  movable  glass  scale  pans 
which  can  be  purciiaaed  from  any  scale  manufacturer. 

Third,  weights  should  never  be  left  on 
the  balance,  and,  whenever  possible,  should 
be  transferred  to  the  balance  by  means  of 
pincers. 

Fourth,  under  no  circumstances  should 
the  balance  be  left  to  oscillate  after  w^eighing 
is  Bnished,  and  during  the  weighing  it  should 
be  brought  to  a  state  of  rest  wlie»never  new 
weights  or  a  new  substance  is  being  placed 
thereon. 

VEIGHTS 

The  weights  used  on  scales  and  balances  are  composed  of  iron,  brass, 
or  aluminum,  and  of  such  shape  as  convenience  suggests.  Thus,  the 
cheap  avoirdupois  weights  are  made  of  iron,  while  those  finer  are  com- 
posed of  brass,  and  the  more  expensive  are  nickel  plated,  and  their  shapes 
are  usually  thoee  shown  in  Fig.  17. 


m. — ModeJ  of  ionioil  bftlukM. 
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The  troy  weights  are  usually  made  in  set«  nested,  each  weight,  there- 
fore, being  a  cup  inclosing  all  the  weights  of  smaller  denominations  than 
itself,  the  smallest,  usually  yfi  troy  ounce,  l:)eing  solid,  and  fitting  in  a 
cup-shaped  weight  of  the  same  denomination  (Fig,  18). 

As  the  avoirdupois  weiglits,  so  the  metric  are  composed  of  iron  or 
braaa;  fine  analytic  metric  weights  are  sometimes  gold-plat.ed  brass  and 
are  sometimes  platinum  coated. 


Hi   17  •Bnuit  block  weUihU, 


nt*  IS*— T^y  cup  W4}i«hui  {imM  brMa). 


In  purchasing  avoirdupois  and  metric  weights  it  is  usually  wisest  to 
ehoose  such  as  are  arranged  in  a  block.  A  very  convenient  form  of  such 
block  is  made  of  cast  iron,  the  objection  to  wooden  blocks  l>eing  that  they 
frequently  swrll,  rendering  it  difficult  to  rrmove  the  weights. 

The  metric  analytic  weights  should  be  in  a  fine  wooden  box»  the  de- 
pressioas  in  which  the  weight.^  rest  l>eing  lined  with  velvet,  serving  the 
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double  purpose  of  keeping  the  weights  from  being  scratched  and  prevent- 
'  I «i  being  held  fast  by  the  swelling  of  the  wood.     The  denormnationg 

jie  gramme  are  made  of  sheet  platinum. 
For  dispensiing  purposes  troy  weights  are  used,  the  denominations 
under  ten  grains  being  made  of  almninum,  either  in  sheets  or  in  the  form 
of  wire,  the  latter  being  bent  into  as  many  sides  as  the  weights  have  grains. 


MEASURES  , 

In  pharmacy  the  larger  me^asures,  gallons,  quarts,  etc.,  are  not  often 
f  lisefl,  although  reUable  measures  of  these  sizes  should  be  found  in  every 
» well-regiJated  pharmacy.     These  are  made  of  brass,   tinned   iron,   or 
enameled  iron. 

Indispensable  in  the  prescription  department  are  graduates  or  meas- 

^lires,  from  a  pint  down,  made  of  glass,  with  the  subdivisions  of  the  imit 

marked  on  the  sides  (Fig.   19).     The  graduation  of  these  measures  is 

performed  in  two  ways:  in  one  the  plunger  used  in  making  the  utensils 


F]^  t«, — Eight-^j 


Fig.  20.— Squibb'a  minitn  [»ipett«fl. 


out  of  the  molt-en  giasi?  is  graduated;  thus  the  finished  graduate  is  pro^ 
duced  in  one  operation.  More  popular,  however,  are  those  in  which  the 
IS  done  by  hand,  the  quantity  of  Hquid  bein^  poured  into  the 
•  I  vessel  from  a  burette,  and  this  quantity  of  hquid  is  carefully 
rked,  the  finishing  of  the  graduate  being  done  by  the  engraver. 
The  subdivisions  of  graduations  are  into  drachnos  and  minims  in 
ordtnaty  graduates,  and  into  mils  in  the  metric. 

The  minim  graduate,  however,  is  far  from  being  reliable  as  a  large 
aount  of  the  liquid  is  retained  by  capillarity  of  the  glass  vessel,  and, 
gfore,  for  mea^suring  niinuto  quantities,  a  pipette  should  l>e  used. 
pif)ettes,  graduated  to  minims,  were  put  on  the  market  by  Dr.  E.  R. 
libb  (Fig.  20),  and  are  more  rehalile  not  merely  by  reason  of  the  dis- 
lEing  of  the  full  quantity  of  the  hquid,  but,  being  narrower  than  a 
luate  of  equal  capacity,  there  is  less  chance  for  error  in  pouring  more 
'lf»*M  of  the  liquid  into  the  utensil;  the  narrower  the  graduate,  the  more 
Accurate  can  the  quantity  desired  be  determined. 

In  this  way,  for  delicate  analytic  work,  a  liter  graduate  is  rarely  used, 
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there  being  substituted  for  same  a  flask  of  such  size  that  when  filled  with 
a  liter  of  water  the  water  rises  within  the  narrow  neck  of  the  flask.  Such 
liter  flask  is  used  chiefly  in  volumetric  analysis,  Hquids  being  delivered 


Fir  21— Liter  flask. 


Fig  22— Volu- 
metric pipette. 


Fig.  23. — Buret  tp 


Fig.  24. — MeniacuB 
(SoUmann). 


and  measured  from  same  by  means  of  pipettes  (Fig.  22)  and  bv  burettes 
(Fig.  23). 

In  both  cases  the  liquid  is  measured  within  a  narrow  tube,  hence 
based  on  the  same  principle  as  the  liter  bottle  (Fig.  21). 


Fig.  25. — Pouring  into  gnuiuat**. 


In  placing  liquids  in  a  comparatively  small  utensil,  Uke  a  burette,  it 
will  be  observed  that,  through  capillarity,  the  liquid  Ls  attracted  to  the 
sides  of  the  vessel,  thus  making  an  edge  which  it  is  sometimes  difficult 
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to  read;  such  an  edge  is  called  a  '^ meniscus/'  and  in  reading  the  quantity 
of  the  liquid,  the  line  representing  the  quantity  should  be  exactly  in  the 
center  of  the  meniscus  (Fig.  24). 

It  is  hardly  necessary  to  state  that  in  measuring  liquids  in  a  graduate 
the  latter  should  be  held  perfectly  level  and  the  Une  representing  the 
desired  quantity  even  with  the  eye  (Fig.  25). 
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CHAPTER  III 
SPECIFIC  GRAVITY 


In  Chapter  II  care  was  taken  to  mention  that  454.6  grains  was  the 
weight  of  a  flnidounce  of  distilled  water.  Why  distilled  water?  Would 
it  not  be  the  weight  of  a  flnidounce  of  chloroform  as  well?  Common 
sense  teaches  that  ''some  Uquids  are  heavier  than  others/'  as  we  put  it 
— that  chloroform  is  heavier  than  water.  A  flnidounce  of  chloroform 
weighs  about  670  grains,  against  454.6  grains,  the  weight  of  the  same 
volume  of  water.  Accordingly,  we  see  that  chloroform  is  nearly  one  and 
one-half  times  heavier  than  water.  That  gives  the  idea  of  specific  grav- 
it}'.  the  definition  of  which  can  be  given  as  the  relative  weight  of  equal  bulks 
of  different  bodies,  adding  thereto  the  provision  that,  for  solids  and  liquids, 
the  unit  of  specific  gravity  is  distilled  water. 

Now,  to  go  back  to  our  chloroform  example:  the  volume,  the  bulk, 
the  capacity  of  that  one-ounce  graduate  remains  the  same  whether  it 
contains  water  or  chloroform.  Therefore  a  flnidounce — be  it  of  water 
or  of  chloroform — represents  "equal  bulk.'*  The  respective  weights  of 
a  flnidounce  of  the  two  liquids  is  "relative  weight,''  and,  reducing  to 
unity,  the  specific  gravity  is  obtained. 

Instead  of  the  term  specific  gravity,  the  word  "density"  is  the  more 
happy  choice,  since  the  term  "specific  gravity"  suggests  the  gravitating 
force  of  the  earth,  which  has  only  indirect  connection  with  the  subject. 

The  estimation  of  the  specific  gravity  of  various  substances  is  of  value, 
first,  as  the  indication  of  purity  or  strength  of  the  substance,  and,  second, 
through  the  data  thus  afforded  we  can  estimate  the  volume  of  the  sub- 
stance, while  in  a  minor  degree  it  is  sometimes  of  service  in  the  diagnosis 
of  disease. 

The  first  application  of  density  given  above  can  be  best  explained  by 
a  simple  illustration,  thus:  The  average  93  per  cent,  sulphuric  acid  has 
a  specific  gravity  of  1.83;  in  other  words,  is  1.83  times  heavier  than 
water.  If  this  acid  is  mixed  with  water,  the  density  of  the  liquid  will 
vary  to  somewhere  l)etween  1.83  and  1.000,  and,  indeed  varies,  in  propor- 
tion to  the  amount  of  water  added. 

In  the  same  way  official  92.3  per  cent,  alcohol  has  a  specific  gravity  of 
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0.810,  and  is,  therefore,  0.8  times  as  heavy  as  water.  If  such  alcohol  be 
mixed  with  water,  the  specific  gravity  of  the  Uquid  will  ri.se  to  suint  point 
lx*twwn  0,81  and  1.000,  and,  indeed,  in  proportion  to  the  amount  of 
water  added;  hence  by  taking  the  specific  gravity  of  such  liquid*  we  can 
estinuite  (he  exact  strength  of  the  hquid.  Tables  of  this  character  have 
been  careftdly  worked  out,  and  are  found  in  the  pharmacopoeia. 

The*  other  two  U8c*s  of  8j>e€ific  gravity  teing  of  minor  importance,  will 
I)e  discussed  in  the  appropriate  place. 

Estimation  of  the  density  of  a  body  differs  according  as  the  substance 
is  solid  or  liquid,  and  since,  by  the  explanation  given  alxjve,  the  specific 
gravity  of  liquids  becomes  simple,  we  will  firs^t  discuss  the  estimation  of 
the  8prcific  gravity  of  litjuiils;  afterward,  that  of  solids. 

There  are  several  ways  of  estimation  of  the  specific  gravity  of  liquids: 
(a)  By  us<*  of  pyknometer  or  specific  gravity  bottle;  (b)  with  the  hydrome- 
ter; (c)  with  the  Mohr-Westphal  balance;  (d)  with  Lovi*8  beads:  (e) 
with  the  Jolly  spiral  balance. 

ESTIMATION  OF  SPECIFIC  GRAVrTY  OF  LIQUIDS 

With  the  Pyknometer, — As  mentioned  above,  the  estimation. of  the 
specific  gravity  of  a  liquid  is  rendered  simple  because  of  the  ease  with 
which  the  weight  of  a  bulk  of  given 
liquid  can  be  compared  to  the  weight 
of  an  equal  bulk  of  water.  Thus,  in 
the  simplest  methods  of  estimation 
all  that  is  necessary  Is  to  estimate  the 
weight  of  a  fluidounce  of  water  in  a 
graduate,  then  pour  out  the  water, 
dr>^  the  graduate,  pouring  in  the  same 
measure   of  the   liquid,  the   specific 


fig.  2<l,— Pyknomr'tf f , 


Fl<.  27,^-Sau)bb*»  pyknometair. 


gravity  of  which  is  desired,  weighing  same,  and  then  comparing  the 
weight  of  the  fluidounce  of  water  with  the  weight  of  the  fluidounce  of 
liquid.  As  many  times  heavier  as  is  the  weight  of  the  fluidounce  of  the 
liquid  than  the  weight  of  the  fluidounce  of  water,  so  many  times  heavier 
is  that  Uquid  than  water,  which  figure  represents  the  specific  gravity. 
The  inaccuracies  of  this  method  uf  estimation  are  due  to  the  same  causes 
aa  any  inaccuracy  in  the  measurement  of  liquids  by  means  of  the  grad- 
uate, as  mentioned  in  the  preceding  chapter,  viz.,  the  uncertainty  in  read- 
ing an  exact  volume  of  a  liquid  when  placed  in  as  wide  a  ve^el  as  a 
graduate;  hence,  in  order  to  obtain  accurate  rt^ults,  we  generally  weigh 
the  liquid,  the  weight  of  which  is  to  be  compared  to  the  weight  of  an 
equal  bulk  of  water,  in  a  flask  called  a  pyknometer,  two  modifications  of 
%idiich  are  shown  in  Figs.  26  and  27. 

Thr  cndy  advantage  a  pyknometer  (or  specific  gravity  bottle)  has 
over  '  Uiate  method  just  given  is  its  greater  accuracy.     By  tilting 

A  grat  uica<^uring  it  is  very  easy  to  get  a  Uttle  more  or  a  little  1 
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than  the  quantity  desired,  and  ever>^  grain  counts  in  estimating  specific 
vity. 
In  f^lancing  at  the  narrow  neck  of  the  pyknometer  it  can  be  seen  how 

1 !  f  incorrect  readings  is  lessened.     Then,  too,  the  py knonieters 

r*  1  1000  grains  or  UK)  grammes,  which  renders  long  division 

p;  nry*     If  a  lOOO-grain  bottle  holds  1500  grains  of  a  certain  liquid, 

fit.  -  .     .  louft  that  the  specific  gravity  of  that  liquid  is  1.50. 

In  lx)th  cases  the  possible  variation  in  the  volume  of  the  liquid  when 
ipulated  by  a  person  of  ordinary  intelligence  is  practically 

The  method  of  estimating  specific  gravity  by  means  of  the 

pyknometer  is  by^^  all  odds  the  most  accurate  means  at  our 

Misal,  but  the  process  is  one  requii-ing  considerable  time. 

iacihtate  more  rapid  reading  other  instruments  have  been 

devised,  most  useful  of  which  is  the  hydrometer. 

The  Hydrometer. — As  to  the  principle  of  a  hydrometer, 
asked  in  which  fluid  one  could  float  Ijetter,  in  fresh  or  in 
It  water,  the  instant  answer  would  be  in  salt  water.  Why? 
imply  because  salt  water,  being  heavier,  buoys  one  up  more. 
And,  following  the  rule,  the  heavier  the  liquid,  the  more  it 
will  buoy  a  body  up,  and,  indeed,  proportionally.  To 
»ve  this  may  be  cited  that  while  a  piece  of  iron  will  sink  in 
iter,  on  mercury  it  will  float  around  like  a  chip  in  water. 
iy?  Simply  J>eeause  while  iron  is  eight  times  heavier  than 
rat^T,  mercur>^  is  thirteen  times  heavier,  and  the  lighter  iron  /  ^ 
will  flfwit  on  the  heavier  mercury. 

The  hydrometer  consists  of  a  glass  tube  at  the  base  of 
which  two  bulbs  are  blown,  one  containing  enough  shot  or 
Bprcurfr^  to  enable  it  to  obtain  an  upright  position  when  im- 
Aersed  in  w^ater,  and  the  other  and  upper  one  filled  with  air 
~1g.  28).  According  to  the  theorem  of  Archimedes,  a  body 
when  immersed  in  water  loses  Jis  much  weight  as  the  weight 
of  the  water  it  displaces,  that  is,  a  body  displaces  its  own 
wdghl  of  a  hquid  and,  accordingly,  as  the  hquid  is  lighter 
jpr  heavier  than  water,  so  does  the  hydrometer  sink  or  rise 

m  immersed  in  same.  (-chematio. 

There  are  two  classes  of  hydrometers,  in  one  of  which 

lI^      -    ^jht  of  the  hydrometer  remains  the  same,  whereas  the  point   at 

floats  varies  accorcUngly  as  the  liquid  is  lighter  or  heavier, 

jid  the  other  form,  which  is  designed  to  float  always  at  the  same  point  in  a 

_  juid,  which  feat  18  accomplLshed  by  weighting  down  the   hydrometer 

when  inunersed  in  a  heavy  liquid,  i.e.,  by  meeting  the  buoyancy  of  the 

beary  liquid  by  adding  weights  in   a   pan  at  the   top  of  a   floating 

ioiitrument. 

Of  the  first  class,  we  have  such  well-known  hydrometers  as  Bauni^'s 
and  Daniers,  while  on  tlie  principle  of  the  second  type  are  based  the 
Xieholson,  Fahrenheit,  and  the  Mohr  specific  gravity  balance. 

BcuttU'^  Hifdrometcr, — The  sketch  and  explanation  on  preceding  page 
cplain  t '  t  ruction  of  the  above-named  hydrometer,  except  details 

tcj  it^  ion. 

In  Ci  Eig  the  hydrometer,  it  was  early  noted  that  such  an  in- 

Irtmienr  ^d  to  measure  acciu*ately  the  specific  gravity  of  the  cora- 

aonly  known  hquids,  ranging,  say,  from  ether  (0.713)  to  bromine  (3.000), 
'  of  liecjcssity  be  so  long  as  to  be  inconvenient. 
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Baum^y  at  the  outset,  made  two  forms  of  this  hydrometer,  one  for 
liquids  heavier  than  water,  and  one  for  liquids  lighter  than  water.  The 
one  for  heavier  liquids  is  graduated  by  weighting  same  with  sufficient 
shot  so  that  it  would  be  almost  completely  immersed  in  water,  and  the 
point  which  was  in  contact  with  the  surface  of  the  water  was  marked  or 
denominated  zero.  He  then  immersed  this  instrument  in  a  15  per  cent, 
solution  of  common  salt,  whereupon,  by  reason  of  the  superior  buoyant 
force  of  this  liquid  over  water,  the  hydrometer  was  pushed  up  and  the 
point  of  contact  of  the  hydrometer  with  the  surface  of  the  salt  solution 
was  marked  off  and  denominated  15,  and  the  space  between  the  zero 
mark  and  15  accurately  divided  into  15  spaces  (provided  always  that 
the  circumference  of  the  tube  was  the  same  all  along  it§  length). 

The  remainder  of  the  tube  was  divided  into  spaces  equal  to  the  15 
spaces  between  the  water  contact  and  the  solution  of  salt  contact,  and 
this  marking  was  arbitrarily  denominated  "degrees  Baum6  heavy." 

In  a  similar  manner  was  the  hydrometer  for  lighter  liquids  con- 
structed, this  hydrometer  being  weighted  so  as  to  float  in  a  10  per  cent, 
solution  of  salt  at  a  point  very  near  the  base  of  the  tube,  and  this  point 
was  marked  zero. 

It  was  then  floated  in  water,  when  it  naturally  sank,  and  the  place 
of  contact  with  the  surface  of  the  water  was  marked  10,  and  the  spaces 
between  the  water  contact  and  the  salt  contact  divided  into  10  equal 
spaces,  which  spacing  was  continued  up  to  the  length  of  the  tube,  and 
in  turn  designated  "degrees  Baum6  light."  Thus  were  the  original 
Baum6  hydrometers  constructed,  but  at  present  they  are  standardized 
by  dipping  the  hydrometer  in  water  and  then  into  a  standard  liquid  (con- 
centrated sulphuric  acid  for  the  "heavy"  hydrometer;  ether  for  the 
"light"  one),  marking  the  floating  point,  the  "degree  Baum6"  corre- 
sponding to  the  specific  gravity  of  the  standard  liquid,  and  then  sub- 
dividing the  space  between  the  floating  point  in  water  and  in  the  standard 
liquid  into  the  number  of  uniform  spaces  equal  to  the  difference  in  "  de- 
grees" between  water  and  the  standard  liquid. 

This  description  shows  how  exceedingly  arbitrary  and  confusing  was 
the  Baum6  marking,  for  not  only  have  we  "degrees"  which  in  themselves 
signify  nothing,  but  we  have  "  degrees  Baum6  light "  and  "  degrees  Baum6 
heavy."  Thus,  when  the  statement  is  made  that  the  specific  gravity  of 
the  liquid  is  15^  Baum^,  the  first  thing  that  we  must  find  out  is  whether 
a  light  or  a  heavy  hydrometer  was  used,  and,  what  is  more  unfortunate 
concerning  this  Baum6  marking,  is  the  fact  that  it  is  practically  uni- 
versally used  in  commerce  where  heavy  chemicals  are  l)OUght  and  sold 
by  degrees  Baum^  rather  than  by  their  actual  specific  gravity. 

It  therefore  behooves  ever>'  retail  pharmacist  to  be  able  to  convert  degrees  Baum6 
into  specific  gravity  rapidly,  which  can  be  easily  done  by  using  the  following  factors: 

To  convert  hoavv  (l('gnH»8  Bauinc'  into  spwific  gravity: 

145 
145  --»B.  ^  ^P-  ^'' 
ThuH  20*  liauni^  heavy  = 

145  145       ,  _ 

i45-20"'l25"^^-^^ 
To  convert  linht  <leKreoH  Bauni^  into  specific  gravity,  use  the  following  factors: 

140 

130  -f  °B.  "  ®P*  ^'"• 
Thus  20-*  Bauinc  light  = 

140  140 


130  +  20       150 


0.933. 
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Aside  from  these  general  features  of  the  hydrometer  we  find  modifica- 

i  of  the  hydrometer  especially  adapted  for  taking  the  specific  gravity 

eertain  liquids;  thus  we  have  the  aicoholmneter  for  estimating  the 

of  alcohol  through  the  specific  gravity.     Usually,  the  marking 

\ij  urm  of  hydrometer  is  not  in  terms  of  specific  gravity,  but  in  the 


Flu   2^  - — ^Sfjuibb'e  urinomclcf. 


Fill.  :«>. — Vicholflon'fl  hydro  meter. 


actoal  percentage  of  alcobo).     In  the  same  way  we  have  the  lactometer 
f  Tiating  the  strength  and  density  of  milk;  the  mccharimeter  for 

t  rig  density  of  syrups;  and  the  urinonwtiT  for 

e^tnimting  the  density  of  urine. 

Urine  differs  in  specific   gravity  from   LOlO   to 

1.070,  and  since  the  instrument  is  very  small,   the 

miirking  is  from   10  to  70  instead   of  the  actual 

c  gravity,  as  stated  above. 

The  best  form  of  urinometer  shown  in  Fig*  29 

33  devised  by  Dr,  E*  R.  Squibb. 

A'^tchoUoa's  Hydrometer. — This  apparatus   is    of 
iefitific   interest   because    its   principle    of   action 
^ers  froin  that  of   the   hydrometers   just  consid- 
by  being  arranged  to  operate  at   a   constant 
vel,  hut  with  var>Hng  weight.     Such  a  hydrometer 
but  one  mark  on  tube,  and  is  made  to  float  in 
I  liquids  at  this  point  by  adding  or  taking  away 
weights  from  the  pan,  as  shown  in  Fig.  30. 

On  Hi'fount  of  the    inconvenience  of   using    it, 

thk    hy'  r    is    practically   luin'ted   to   lecture 

unter  t  ration >  though  at  least  two  motlifica- 

ions  of  jiame   principle  are  found  in    very   useful 

of  specific  gravity  apparatus. 

The  first  of  these  is  Rousseau*^  densinheter^  shown 

jr.  TivT   :^i^  in  which  the  scale  pan  of  the  Nicholson 

I  ter    is    replaced    by    a    small     cup»    and 

i  cup  is  poured  the  liquid  the  specific  gravity 

;  is  desired^  while  the  instrument  itself  is  floated  in  water.  From 
lit!  ilrjjf  h  to  which  the  standard  amount  of  liquid  sinks  the  hydrometer, 
[iln^  specific  gravity  of  the  liquid  can  be  deduced*  The  prime  value  of 
Roui<fi<^iiu*s  densimeter  is  to  take  the  specific  gravity  of  liquids  which  are 
either  ver>*  costly  or  so  rare  that  a  larger  quantity,  such  as  is  necessary  for 
a  pyknoineter  or  a  hydrometer,  is  not  obtainable. 

The  Mohr-Weslphcd  Balance. — In  this  balance,  as  in  the  Nicholson 
hydrometer,  the  specific  gravity  is  estimated  by  the  ttoating  of  a  weighted 


Fift,  31. — HouBsrau 
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cylinder  which  is  kept  at  a  constant  level  by  means  of  applying  weights. 
The  balance  lis  shown  (Fig,  32)  i.^  far  more  convenient  to  handle  than  the 
Nicholsont  inasmuch  as  the  floating  cylinder  h  permanently  attached 
to  the  end  of  the  scale  I>eam^  and  a  constant  level  maintained  by  keepinj;? 
the  balance  in  equilibrium.  In  making  such  a  balance  a  cylinder  is  made 
out  of  small  glanH  tube  weinhted  with  an  appropriate  quantity  of  mercury, 
(or  else  a  thermometer)  and  the  exact  bulk  of  same  is  carefully  estimated 
by  immerainK  same  in  water  contained  in  a  burette  or  other  narrow  jrradu- 
ated  tul>e,  and  noting  the  rise  of  the  water  when  the  cylinder  or  thermome- 
ter is  completely  immersed. 

This  cylinder  is  suspended  from  one  end  of  the  beam,  the  other  end 
of  which  is  weighted  so  as  to  produce  equilibrium  in  air.  When  the  cylin- 
der is  immersed  in  water,  the  buoyancy  of  the  latter  throws  the  balance 
out  of  equilibrium,  which,  however,  can  Ir»  restored  by  placing  on  the 
beam,  directly  over  the  knifc^-edge  from  which  the  cylinder  is  suspended, 
an  appropriate  weight  in  the  form  of  a  rider;  this  weight  must,  of  course, 

be  exactly  that  of  the  weight  of 
the  bulk  of  water,  equal  to  the 
bulk  of  the  cylinder,  for  the  1>o<ly 
immersed  in  water  loses  as  much 
weight  as  the  weight  of  the  water 
displaced. 

In  the  Westphal  balance  the 
beam  is  accurately  divided  into 
ten  equal  parts,  up  and  down 
which  the  rider  can  be  freely 
move«b  Duplicate  of  this  rider 
weight  is  also  provided,  and  like- 
wise two  weights,  one-tenth  and 
one  one-hundredth  the  value  of  the 
original  rider  weight.  By  means 
of  these  rider  weights  the  specific 
gravity  of  any  liquid  can  be 
accurately  determined.  Thus,  in 
the  picture  one  large  rider  is  on 
the  notch  over. the  point  of  sus- 
pension, meaning  specific  gravity 
LOOO.  The  second  large  rider  is  on  the  notch  2  of  the  beam,  correspond- 
ing ta  Bpeci  fie  gravity  0.200.  The  one-tenth  weight  rider  is  on  notch 
5,  corresponding  to  spi*cific  gravity  0.05;  while  the  one  one-hunrlreilth 
weight  rider  is  on  notch  7,  corresponding  to  specific  gravity  0.(MJ7, 
These  four  weights,  therefore,  show  that  the  specific  gravity  of  the 
liquid  is  1.257. 

Loins  Heads, — Lovi^s  beads  are  one  of  the  simplest  forms  of  hydrome- 
ters. They  consist  of  beads  of  glass  so  weighted  with  mercury  that  a 
definite  prt>portion  exLsts  between  the  weight  of  the  bead  and  its  volume. 
ThiLs,  a  bead  measuring  2  !nils,  if  weighted  with  mercury  enough  to 
weigh  exactly  3  Gm,,  will  be  one  and  one-half  times  heavier  than  wateTi 
since  2  mils  of  water  weighs  2  Om. 

A  beiid  having  the  capacity  of  2  mils  and  weighing  2}-^  Gm.  would  be 
one  and  one-fourth  times  heavier  than  water,  A  bead  having  a  capacity 
of  2  miLs  and  containing  enough  mercury  to  weigh  l!'<J  Gm*  would  bo 
threc*-fourths  as  heavy  as  water,  or  have  a  specific  gravity  of  0.75,  and, 
lairtly,  a  l^ead  of  2  mils,  containing  enough  mercury  to  weigh  exactly 
2  Gm,,  would  In?  the  same  weight  as  water,  or  specific  gravity  LOGO. 
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Aft<ir  getting  their  weights  accurately  adjusted,  the  beads  are  sealed 
and  the  specific  gravities  marked  on  the  outside  thereof. 

If  these  four  beads  were  thro\^Ti  into  water,  the  one  having  specific 

ivity  0.75,  being  lighter  than  the  water,  would  float  therein,  and  the 

i  of  the  ppecific  gravities  1.50  and  1.25  would  sink,  being  heavier  than 

Ihe  water,  while  the  one  of  exactl}^  the  same  specific  gravity  as  the  water 

[would  float  indifferently  at  any  place  in  the  water  where  immersed.     In 

Ihe  same  way,  if  these  beads  were  thrown  into  a  liquid  of  specific  gravity 

.25,  the  head  marked  1.50  would  sink,  those  of  specific  gravities  0.75 

'  I.OO  would  float  on  the  surface  of  the  liquid,  while  the  one  of  specific 

ivity  1*2*5  would  float  indifferently. 

Thus  are  Lovi's  beads  employed,  a  handful  of  them  being  thrown 
into  the  Uquid  the  specific  gravity  of  which  is  to  be  ascertained,  and  the 
one  which  floats  indifl'erently  in  the  solution  is  of  necessity  of  the  same. 
specific  gravity  as  the  liquid. 

The  application  of  such  beads  is  usually  limited  to  the  estimation  of 
pcific  gravity  of  lK>iling  liquids,  in  some  processes  of  manufacture  it 
C'ing  directed  that  the  liquid  be  evaporated  to  a  certain  specific  gravity. 
If  in  such  a  heated  hquid  a  hydrometer  is  placed,  there  is  more  danger 
of  fracture  than  if  Lovi's  beads  were  applied. 

J  oily*  B  Spiral  Bala  nee. — ^This  balance,  described  on  p.  20,  can  be  used 
rtstead  of  the  ordinary  balance  for  estimating  specific  gravity  of  either 
&lids  or  liquids.  In  the  case  of  solids,  the  weight  of  same  is  ascertained 
in  air  and  then  m  water  and  the  welt-known  rule  applied;  weight  in  air 
divided  by  loss  of  weight  in  water  equals  specific  gravity. 

In  case  of  estimating  specific  gravity  of  liquids,  a  sinker  whose  volume 

is  loiiown  is  suspended  from  the  balance,  and  its  downward  force ,  its 

weaght,  is  estimated  in  air,  in  water,  and  in  the  liquid  whose  specific 

ivity  is  desired  to  be  known.     In  this  way  we  learn  the  loss  of  weight 

the  sinker  in  wat^r  and  in  the  liquid,  and  from  these  data  the  specific 

■jCraWty  of  the  liquid  in  question  is  deduced. 

ESTIMATION  OF  SPECIFIC  GRAVITY  OF  SOLIDS 

The  specific  gravity  of  solids  can  l>e  estimated  in  several  ways:  (a) 

By  mejLDS  of  graduated  tube;  (6)  by  floating  in  hquid  of  known  specific 

g^viiyi  (c)  by  means  of  a  h^'^drostatic  balance;  (d)  with  a  pykuometer. 

With  Graduated  Tube. — Specific  gravity  is  the  weight  of  a  substance 

d  to  the  weight  of  an  equal  bulk  of  water,  and,  as  cited  above, 

nation  of  the  weight  of  a  certain  Vmlk  of  liquid  and  comparison 

lius  to  the  weight  of  an  equal  bulk  of  w*ater  means  the  simple  expedient 

weighing  a  certain  volume  of  the  liquid  and  comparing  it  to  the  weight 

the  same  volume  of  water.     Taking  the  specific  gravity  of  a  solid  is 

hdered  more  difficult  by  reason  of  the  fact  that  the  great  majority  of 

1  of  solids  possess  irregular  surfaces,  making  the  exact  measurement 

tbeir  cubical  capacit}''  an  impossitSle  task,  wliile  the  lack  of  mobility 

Iheir  particles,  which  distinguishes  the  solid  from  the  liquid,  prevents 

from  assuming  the  shape  of  a  standard  vessel.     Hence  the 

_        :  of  a  certain  liulk  of  solid,  for  comparison  with  an  equal  bulk  of 

ite^r^  by  means  of  a  pyknometer  alone,  is  out  of  the  question.     The 

aly  method,  therefore,  of  ej^timating  the  volume  of  the  substance  as 

compared  to  the  volume  of  water  is  by  immersing  the  solid  in  the  water 

r<jrit:iiinHl  in  a  graduate  tube  and  noting  the  rise  of  the  water  upon  ini- 

Thus,  if  a  piece  of  brass  weighing  eight  grammes  immersed 

III  v*.ti*  i  cootained  in  a  burette  causes  the  surfaces  of  that  water  to  rise 
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oue  mil,  it  will  mean  that  one  mil  of  thii?  braas  weighs  eight  gratnmea. 
We  know  that  one  mil  of  water  weighs  one  gramme,  and  if  tht>  hrasB 
weiglis  eight  timei*  as  much  as  the  water,  its  specific  gra\Hty  is,  therefore^ 
eight. 

By  Immersing  Solid  in  Llouid  of  Known  Specific  Gravity. — Wc  have  fdrcailv 
learned,  under  l>»vi  8  i»eudH,  ttiat  ii  HuhHtuiicr*  wiM^hin^  the  yaiue  fin  the  samt^bulk 
of  a  ct*rt:iiu  fltiitl  will  float  mdiffwfi'ntlv  i[i  thiit  fluid,  mid  ihii?  pnneiple  wji«  U8cd  to 
epiimate  the  specific  gravity  of  a  liqui<i  by  throwing  heads  of  known  spcrific  gravity 
therein,  Inveraely,  the  specific  gravity  of  a  solid  can  ]>e  estimaUnl  bv  throwing  the 
solid  int<»  hquida  of  different  specific  grAvitie^^  and  notinfi;  in  which  liquid  the  8ub- 
irtancc  float.s,  in  which  it  sinks,  and^  above  all,  in  which  it  Hoati*  indifferently,  Thuii| 
if  a  piece  of  ore  sinks  in  &  solution  of  niercuric  nitrate  of  specific  gravity  2.00  anci 
fioata  in  a  ^lution  of  pota;9uomercuric  iodide  of  specific  gravity  3.00,  it  can  hi*  mifely 
assumed  that  this  ore  has  a  specific  gravity  Boraewhere  between  the-ne  two  figures, 
and  tho  exact  specific  gravity  can  be  ascertained  bv  diluting  the  la^t  solution  with 
sufficient  water  until  tho  ore  floats  indifferently  tisercin,  then  noting  the  spofnfic 
gravity  of  the  liquid  by  means  of  the  hydrometer. 

Such  method  of  estimation  is  of  con^paratively  limited  application^  by  reas*in 
of  its  lack  of  convenicnee.  and  an  accurate  estimation  by  this  method  takes  mare 
tiine  than  does  the  well-known  process  of  weighing  in  air  and  then  in  water.  Il« 
chief  usc»  therefore^  is  limited  to  mineralogic  work,  in  which  case  a  series  of  siiliitions 
of  known  sj^ecific  gravities,  ranging  from  1 1^*  to  3,  are  kept  constantly  on  hand,  and 
the  estimation  of  the  <Rdected  ore  made  by  throwing  same  into  one  aolutionf  then 
into  another,  until  we  find  the  solution  in  which  it  floats  indilferently. 

A  pharmaceutic  application  of  this  method  Was  suggested  by  Hager  for  esti- 
mating the  specific  gravity  of  wax,  he  preparing  a  series  of  ten  strengths  of  diluted 
iiic4»hol  of  specific  gravities  ranging  from  0.950  to  0.970,  and  the  freshlv  melted  drop 
of  wax  is  thrown  into  [one  after  the  other  of  these  solutions.  A  motUfication  of  this 
method  b  used  for  wax  in  the  present  Pharniacopceia, 

The  two  methods  of  estimation  of  specific  gravity  just  given  are  of 
little  pharmaceutic  value,  and  are  cited  ftnst  merely  because  they  give 
the  principlci^  of  density  more  clearly  than  the  method  in  general  use; 
that  estimation  being — 

By  Means  of  a  Hydrostatic  Balance. — In  taking  the  specific  gravity 
of  m>li(Ls  by  this  process  four  conditions  are  possible: 

First,  the  solid  may  be  iniioluMe  in,  and  heavier  than,  water. 

Second,  the  solid  may  be  insoluble  in,  and  lighter  than,  water. 

Third,  the  soHtl  may  be  soluble  in,  and  heavier  than,  water. 

Fourtli,  tin?  solid  may  be  soluble  in,  and  lighter  than,  water. 

(A)  Solifijf  InsolubU  in  and  Heavier  than  Water. — As  mentioned  above^ 
the  direct  comparison  of  the  bulk  of  a  mass  of  solid  mtb  the  same  bulk 
of  water  is  a  matter  of  some  difficulty.  Some  indirect  method  had  to  be 
devised,  and  this  was  reached  by  a  practictU  application  of  a  theorem  of 
Archimedes,  one  of  the  ancient  plulosopliers. 

Suppose,  into  a  glass  full  of  water  to  the  brim,  an  eightounce  brafis 
weight  is  dropped;  of  course,  the  water  will  overflow.  Now,  Archimedee 
found  an  inl^^rcj^ting  comparison  betwet^n  the  weight  of  (he  overfioiving 
water  and  the  changed  weight  of  the  brass  in  the  water.  He  found  that 
a  body  in  water  weighed  less  than  it  did  in  air*  The  student  should 
demonstrate  Ibis  for  himself,  for  practical  demonstrations  arc  of  great 
value.  Take  a  hand  scale  and  tie  a  weight  beneath  the  pan;  weigh  it  in 
the  air,  then  in  the  water,  when  it  will  be  found  that  braas^  which  weighs 
eight  ounces  in  air,  weighs  only  seven  oimces  in  water.  It,  therefore^ 
loaes  <  re  of  iU  weight  when  immersed  in  water. 

Ai  ^  showed  that  the  amount  of  water  displaced  from  the  full 

idaai  id  alx)ve  was  one  ounce  in  weight  also.     Accordingly,  he 

deviiM  iiuous  theorem,  **A  body  immersed  in  water  loses  as  much 
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_  tit  as  the  weight  of  the  water  it  displaces."  Naturally,  the  amount 
water  displaced  by  a  body  means  a  biilk  equal  to  that  body,  and  thus 
'we  indirectly  get  the  weights  of  equal  bulks  of  water  and  the  body  witli 
which  we  are  experimenting.  If  the  relative  weights  of  equal  bulka  of 
water  and  some  other  liquid  were  as  1  is  to  8,  the  specific  gravity  of  the 
^ther  liquid  would  be  8  divided  by  1,  or  8;  if  the  relative  weights  were, 
/,  240  grains  for  water  and  480  grains  for  the  other  liquid,  the  specific 
ivity  of  the  latter  would  be  480  divided  by  240,  or  2.  Rememl>er  that 
of  weight  of  a  body  in  water  means  the  weight  of  a  bulk  of  water 
]tial  to  that  of  the  body,  and  one  can  easily  understand  the  rule  for 
ing  the  specific  gravity  of  solids.  ''Weigh  the  body  in  air,  then  in 
"water.  Divide  the  weight  in  air  by  the  loss  of  weight  in  water,  and  the 
quotient  will  be  the  specific  gravity." 

The  principle  of  this  case  has  been  considered,  but  as  to  practical 
mnipulation,  it  need  only  be  stated  that  the  substance  of  which  the 
Jppecific  gravity  is  desired  is  attached  to  a  balance  by  a  fine  silk  thread, 
[better,  a  horsehair,  suspended  in  a  beaker,  or  other  suitable  glass  contain- 
distilled  water  of  definite  temperature  (usually  15*^0*).  after  being 
efully  weighed  in  air. 

It  will  be  observed  that  the  body  weighs  less  in  water  than  it  did  in 
air,  and  the  difference  between  these  two  figures  (the  loss  of  weight  in 
tcr)  is,  according  to  the  theorem  of  Archimedes,  exactly  the  same  as 
weight  of  the  same  bulk  of  water;  hence  if  an  8-gramme  brass  weight 
imersed  in  water  weighs  7  grammes,  the  loss  of  weight  of  one  gramme 
be  transcribed  into  the  statement  that  the  quantity  of  water  of  ex- 
ictly  the  same  bulk  as  the  8-gramme  weight  would  weigh  exactly  1 
irae. 

If,  during  this  experiment,  the  brass  weight  is  immersed  in  a  gradu- 

tube,  it  will  be  found  that,  on  placing  the  8-gramrae  brass  weight 

low  the  surface  of  the  water,  the  water  in  the  tube  will  rise  exactly  one 

IfiDil  if  the  temperature  of  the  water  is  4^C.     Now,  one  mil  of  water  weighs 

'one  gramme,  and,  therefore,  we  learn  that  the  loss  in  weight  in  water  of 

a  given  substance  is  exactly  equal  to  the  weight  of  an  equal  bulk  of  water. 

This  being  the  case,  we  see  that,  by  estimating  the  loss  of  weight  in 

water,  we  have  a  direct  comparison  of  the  weight  of  the  substance  with 

tie  weight  of  an  equal  bulk  of  water,  and  all  that  is  necessai*y  in  order  to 

luce  the  specific  gravity  is  to  divide  the  weight  in  air  by  the  loss  of 

it  in  water,  that  is,  divide  the  weight  in  air  by  the  weight  of  an  equal 

:  of  water,  it  being  always  remembered  that  the  specific  gravity  means 

many  times  heavier  is  a  substance  than  is  the  same  bulk  of  water. 

leooe,  memorise  this  rule:  Weight  in  air,  divided  by  loss  of  weight  in 

r,  equaU  specific  gravity, 

(B)  Solids  InsolMe  and  Lighter  than  Water. — Such  solid  of  necessity 

on  the  surface  of  the  water,  and  in  order  to  find  the  loss  of  weight 

wsier  the  substance  must  be  completely  immeraed.     In  estimating 

specific  gravity  of  such  solids  they  must  be  forced  under  the  surface 

Ibe  water  by  attaching  some  heavy  substance,  for  example,  a  brass 

It. 

The  method  of  taking  the  specific  gravity  of  the  substance  after  im- 
a^ndon  is  practically  the  same  as  that  of  taking  the  specific  gravity  of  a 
iiliJ  insoluble  in  and  heavier  than  water,  namely:  we  must  know  the 
it  of  the  substance  and  the  sinker  separately  in  air,  the  weight  of 
in  water,  and  the  weight  of  the  sinker  alone  in  water. 
The  weight  of  the  two  substances,  minus  the  weight  of  both  in  water, 
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gives  the  loss  of  both  in  water,  and  from  this  figure  the  loss  of  the  weight 
of  the  sinker  alone  Is  taken;  we  then  have  the  lu<s  i*f  weight  tif  the  lighter 
substance  in  water,  whereupon  we  apply  the  rule:  Weight  in  air  divided 
by  lorn  of  loeighi  in  water  equals  specific  gravity. 

An  illustration  of  such  an  estimation  is  as  follows:  A  piece  of  wax 
weighs  4  grammes  in  air,  and  to  immei'se  same,  we  attach  a  brass  weight 
weighing  50  grammes.  The  two  weigh  in  water  43.84  grammes;  hence 
the  loss  of  the  weight  of  the  two  in  water  equals  54  43.84,  or  10.16 
grammes. 

Then  we  immerse  the  sinker  in  water  and  find  it  weighs  44  grammes. 
Then  the  weight  of  the  sinker  in  air  (50  grammes),  minus  the  weight  of  the 
sinker  in  water  (44  grammes),  equals  the  loss  of  weight  of  the  sinker  in 
water  (6  grammes).  The  combined  loss  of  weight  (10.16  grammes)  minus 
the  loss  of  the  sinker  alone  (G  gi'ammes)  gives  the  loss  of  the  weight  of 
wax  in  water  (4.16  grammes).  The  weight  of  the  wax  in  air  (4  grammes), 
divided  by  the  loss  of  the  weight  in  water  (4.1G  grammes),  gives  the 
specific  gravity  (0*900)* 

In  observing  these  figures,  the  student  is  confronted  with  what,  at  a 
first  glance,  seems  a  peculiar  statement,  that  a  piece  of  wax  weighing 
4  grammes  loses»  when  immersed  in  water,  4,1G  grammes;  that  is,  it  loses 
more  weight  than  it  actually  poasessed.  This  can  be  easily  explained, 
however,  when  we  appreciate  the  fact  that  weight  is  merely  the  measure 
of  the  gravitating  force  of  the  earth,  and  that  when  a  substance  hanging 
toward  the  earth  is  immersed  in  a  liquid,  it  is  acted  upon  by  an  opposing 
upward  force,  namely,  the  buoyant  force  of  water.  This  explains  why, 
when  a  substance  is  immersed  in  water,  it  is  said  to  lose  weight,  the  so- 
called  loss  of  weight  being  the  dififerenee  between  the  actual  attractive 
force  of  the  earth  and  that  same  force  when  modified  by  the  upward 
force  of  the  liquid  in  which  the  substance  is  immersed. 

In  case  of  solids  hghter  than  water  the  upward  buoyant  force  of  the 
liquid  is  greater  than  the  downward  force  of  gravitation,  hence  the  phe- 
nomenon of  a  ImmIv  losing  more  weight  than  it  originally  possessed. 

(C)  Solids  Soluble  in  and  Htainer  fhaii  Water. — It  is  hardly  necessary 
io  state  that  with  some  substances  (lump-sugar,  for  example)  we  cannot 
accuratrly  ei^timate  the  loss  of  the  weight  in  water,  for  while  we  are 
endeavoring  to  weigh  the  substance  in  water,  the  water  will  he  dissolving 
the  ^lid,  which  will  finally  disappear  under  the  solvent  action  of  the 
liquid;  in  such  cases,  therefore,  we  must  have  recourse  to  an  indirect  esti- 
mation, namely:  by  estimating  the  loss  of  weight  of  the  substance  in 
some  liquid  in  which  it  is  insoluljle,  and,  from  this,  estimating  what  would 
be  the  loss  of  weight  of  the  same  sul)stance  in  water  by  a  proportion  in* 
volving  the  reflpective  specific  gravities  of  the  two  Uquids. 

Thu»,  if  A  piece  of  alum  wciKh.s  in  nir  3  Krammcs,  anH  wcichH  iti  turpentine  (gp. 
gr.  0.87)  1.48  Krammea,  th<*  lo«8  of  wcikJiI  in  tunH^itin*'  will  !>♦'  1.52  gramitie*.     If 


we  divide  the  wtiffht  in  nir  b^^^  ^^"^  l"<^  "*'  n. .  rht  In  tnrTi..ntmf,  wc*  would  esUmalc 
how  maoy  tioira  nottvif*r  the  -  ic,  which  dntimi  is  of  no 

later«ttt  to  iho  obiiervrr.     In  <»?  ii  in  turi>enlmfT  r#?prt*>wnU 

the?  Wright  of  an  rqual  bulk  of  turp<*iiljiu%  while  wlitti  we  rt'olly  wiuit  to  kauw  m 
ihti  wetKht  of  *«ri  ♦vjtinl  b^lk  of  wflt^r  (or  low  of  weight  in  watir). 


Wfright  in  turiM  riTuir 
exiwnple,  we  (uivc: 


Tig  pn>|K>rnon : 

inp  i^  to  Hf>rrifir  gravity  of  WAter  aa  lite  lo»  of 

ni  wdftht  in  water,  and  applying  this  to  the  above 


iia: 


:  1.01)  ::  1,52 
l.QQ  X  1.52 
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Bv  ihifl  we  see  that  the  piece  of  aluni,  which  lost  1.52  grammes  itt  turpentine^ 
«aald  lo9P  1.74  gmmmej)  if  it  were  possible  to  estimate  the  loss  of  weight  in  water 
bjf  isuftcrMng  same  therein.     This  abtaiued,  ^vc  upply  the  uj^ual  rule: 

Wcishl  in  air  dividetl  by  loss  of  weight  in  w^nter  equals  specific  gravity^  and  get — 
aOO  V  1*74  -  U3.     (Specific  gravity  of  the  alum.) 

(D)  Soli(U  Soluble  in  and  Lighter  than  Water. — Of  this  comparatively 
tare  class  of  bodies  it  need  onl}'  be  said  that  the  estimation  of  the  specific 
gravity  of  same  is  carried  on  by  combining  the  two  previous  methods  of 
estiumlioQ,  viz.,  to  the  substance  we  attach  a  %veip:ht  or  linker  and  im- 
merse same  in  some  liquid  in  which  it  is  insoloble;  in  this  way  we  have  a 
doable  estimation  to  perform:  First,  to  subtract  the  loss  of  weight  of  the 
sifiker  from  the  combined  loss  of  weight,  as  in  B.  Take  the  loss  of  weight 
of  the  substance  alone  in  the  liquid,  and  deduce  therefrom  the  loss  of 
weight  in  water,  as  in  C.  Lastly,  apply  the  rule:  Weight  in  air  divided 
iy  lo$B  of  weight  in  rcater  eqtials  specific  gratnty. 

With  the  F^knometer. — The  estimation  of  specific  gravity  of  solids 
by  meiins  of  the  balance  is  limited  to  such  substances  possessing  sufficient 
cohesion  to  enable  same  to  be  suspended  from  a  thread  or  horsehair,  a 
I  method  which  is  inapplicable  to  powders. 

In  estimating  the  specific  gravity  of  powders,  therefore,  recourse  is 
had  to  a  modification  of  the  pyknometer  expt^riment,  which  can  be  best 
explained  by  citing  a  possible  case* 

Assuming  we  had  powdered  calomel  weighing  10  grammes,  we  would 
lake  the  specific  gravity  of  same  in  a  pyknometeJ*,  holding,  say.  100 
griunmes  distilled  water.  Now,  if  all  the  100  grammes  of  water  would 
retnain  in  the  pyknometer  on  the  addition  of  calomel,  the  combined 
weight  would  be,  of  course,  110  grammes.  However,  it  is  an  accepted 
(act  that  when  the  powdered  calomel  is  placed  in  a  bottle,  water  will  be 
displaced  and  some  rejected,  the  amount  of  rejected  water  being  equal 
to  the  weight  of  an  equal  bulk  of  calomel.  In  the  actual  experiment  the 
weight  of  the  10  grammes  of  calomel  and  of  water  sufficient  to  fill  the 
100-gramme  bottle  wa^s  found  to  be  108.G  grammes*  This  shows  that 
the  amount  <>f  water  displaced  is  110-108.6,  or  L4  grammes.  In  other 
words,  the  weight  of  a  bulk  of  water  equal  to  the  bulk  of  the  10  grammes 
calomeJ  was  1.4  grammes;  hence  the  calomel  is  as  many  times  as  heavy 
a?i  water  as  1,4  goes  into  10;  hence  the  specific  gravitv  of  the  calomel  is 
10 -i-  1.4,  or  7.1, 

/  *       d  on  Pp  47,  the  knowledge  of  the  specific  gravity  of  phar* 

ma  .inces  aids  us  in  estimating  the  volume  of  a  certain  weight 

of  hquid. 

Thus,  if  we  know  that  the  specific  gravity  of  sulphuric  acid  is  L83, 
and  we  have  a  recipe  calling  for  a  given  weight  of  same,  w^e  can  transcribe 
thii*  wtTight  into  the  hquid  volume  of  the  acid  by  dividing  the  nimiber  of 
grammes  directed  by  the  specific  gravity  of  the  acid.  In  the  same  way 
if  we  wish  to  know  what  size  container  is  necessary  to  hold  twenty  avoir- 
dupois pounds  of  glycerin  (sp.  gr.  1.25),  we  can  find  out  by  a  simple  cal- 
'  '■  n  involving  the  number  of  gallons  in  twenty  pounds  of  water  and 
1^  this  number  by  the  specific  gravity  of  glycerin.  This  latter 
I  \  i.iti  l.\  Ik>w»  ver,  is  perhaps  more  properly  solved  by  specific  volume, 
lutfi ?iun  «>i  vvliich  will  be  made  shortl}^ 

In  answer  to  the  question  t\s  to  the  pharmaceuticals  of  which  we 
should  study  the  specific  gravities,  it  might  be  stated  that  every  phar- 
macist should  know  at  least  the  following: 


m 
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Ether 0.716  These  figures  represent  the  specific 

Chloroform 1.475  gravity   of   each    substance    at    25**C. 

Glycerin 1.249  (77**F.),   for  bear  in  mind  that   tem- 

Alcohol 0.810  perature  is  an  important  factor  in  de- 

Sulphuric  acid 1.83  ducing    specific    gravity — the    warmer 

Nitric  acid 1.403  the   temperature,    the   less   dense    the 

Mercury 13.5  liquid. 

A  practical  demonstration  of  the  use  of  specific  gravity  may  be  valu- 
able. We  want  to  know  how  many  grains  there  are  in  a  fluidounce  of 
ether,  specific  gravity  0.720. 

One  fluidounce  of  distilled  water  weighs  454.6  grains;  therefore  a 
fluidounce  of  ether,  sp.  gr.  0.716  weighs  454.6  X  0.716  =  325.49. 

454.6 
0.716 

27276 
4546 
31822 

325.4963 

SPECIFIC  VOLUME 

Specific  volume  is  just  the  reverse  of  specific  gravity. 

Specific  gravity  is  the  relative  weight  of  equal  bulks  of  different 
iKxiies. 

Specific  volume  is  the  relative  bulk  of  equal  weights  of  different  bodies. 

To  get  the  specific  volume  of  a  body  we  divide  1.000  by  the  specific 
gravity.  Thus,  the  specific  volume  of  chloroform  is  approximately 
0.666+ 

1.000  4-  1.50  =  0.666+. 

As  a  homely  example,  while  specific  gravity  means,  in  a  general  way, 
how  many  avoirdupois  oimces,  grammes,  etc.,  in  one  pint,  liter,  etc.,  of 
alcohol,  chloroform,  etc.,  specific  volume  teaches  what  size  bottle  it  will 
take  to  hold  a  poimd  or  a  kilogramme  of  the  substance  in  question.  Thus 
specific  gravity  deals  with  what  weight  of  a  certain  substance  will  go 
into  a  certain  sized  bottle,  while  specific  volume  asks  what  sized  bottle 
will  hold  a  certain  weight  of  the  substance.  If  we  say  chloroform  has 
the  specific  gravity  1.50,  we  mean  (since  pint  and  avoirdupois  pound  of 
water  are  somewhat  approximate)  that  a  pint  of  chloroform  weighs  some- 
where around  l\^  avoirdupois  pounds.  Regarding  this  same  chloroform, 
an  avoirdupois  pound  of  it  will  not,  as  is  full  well  known,  fill  a  pint 
bottle.  In  fact,  it  will  easily  go  into  a  twolve-fluidounce  bottle.  We 
get  nearer  its  exact  bulk  by  dividing  16  by  the  specific  gravity,  or,  in  the 
present  case,  16  divided  by  1.50  equals  10.6,  and  we  find  that  one  avoir- 
du[X)is  pound  of  chloroform  has  a  bulk  of  about  10.6  fluidounces.  This  is 
only  approximate,  for,  in  truth,  a  pint  of  water  weighs  more  than  an 
avoirdu[X)is  pound,  and,  again,  the  specific  gravity  of  chloroform  is  1.475 
(at  25®C.),  not  1.50.  The  exact  estimation  of  the  weight  of  a  pint  and  the 
volume  of  an  avoirdupois  pound  of  chloroform  is  as  follows: 

1  pint  =  16  fluidounces. 

1  fluidounce  distilled  wuter  -  454.6  grains. 

1  pin.  U6)  flui<iounce8  distilliMl  water  =  454.6  grain.s  X  16  =  7273.6  grains. 
16  fluidounces  chlorofonn  (sp.  gr.  1.475)  =  7273.6  X  1475  =  10,728.56  grains. 
7000  grains  =  1  avoirdupois  pound. 

Therefore,  in  10,72K.5tl  grains  tliere  are  as  many  avoirdupois  pounds  as  7000 
goes  into  10,72S.5<(: 

10,728.56  divideti  by  700()  =  1.532, 
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and  we  see  that  one  pint  of  chloroform  weights  1.532  avoirdupois 
pounds,  considerably  over  IJ^  avoirdupois  pounds.  Now  for  the  volume 
of  one  avoirdupois  pound  of  chloroform: 


1.534  avoirdupois  pounds  of  chloroform  measure  16  fluidounces. 
1  avoirdupois  pound  of  chloroform  will  measure  ^^^^532  X  16 

1532)16000(10.4  + 
1532 


10.4  ouneeH — 


6800 
6128 

144 


Before  closing  this  chapter,  other  phases  of  simple  arithmetic  as 
applied  in  pharmacy  may  well  be  taken  up. 

ALUGATION 

Alligation,  or  "the  rule  of  mixtures"  as  applied  in  pharmacy,  includes 
those  arithmetic  processes  used  in  ascertaining  the  relative  amount  of 
diflFerent  strengths  of  the  same  substance  needed  to  blend  into  a  substance 
of  a  definite  intermediate  strength.  Thus,  by  alligation  we  solve  such 
problems  as  the  blending  of  two  strengths  of  opiums  into  a  third  strength. 

Opium,  as  we  will  learn  later,  is  a  substance  whose  activity  is  based 
on  the  amount  of  morphine  it  contains,  and  when  we  say  10  per  cent, 
opium,  we  mean  that  100  grammes  of  the  drug  contain  10  grammes 
morphine;  by  18  per  cent,  opium  we  mean  one  that  contains  18  grammes 


I       I       I 
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Fig.  33.— AlliRation  I. 

morphine  to  each  100  grammes;  while  14  per  cent,  opium  is  such  as  con- 
tains 14  grammes  to  the  hundred.  It  can  be  seen  that  we  can  combine 
10  per  cent,  opium  and  18  per  cent,  opium  to  make  14  per  cent,  opium, 
nor  is  it  difficult  to  figure  out  that  equal  quantities  of  10  per  cent,  and 
18  per  cent,  will  make  14  per  cent.;  but  upon  what  principle  is  the  arith- 
metic calculation  based? 

The  best  comparison  of  alligation  is  with  the  principle  of  the  balance, 
a.s  fully  explained  on  p.  36.  What  do  we  mean  by  a  single  equal  arm  bal- 
ance? It  means  a  beam  represented  by  the  line  a-b  (Fig.  33)  of  the  same 
weight  throughout,  suspended  on  a  central  knife-edge,  with  pans  hanging 
from  the  end  knife-edges  (a  and  b  respectively).  In  order  that  the  bal- 
ance swing  exactly  even  it  is  necessary  that  the  central  knife-edge,  c,  be 
exactly  midway  between  a  and  6.     Thus,  if  we  call  a  10  inches,  and  b 
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18  inches,  the  beam  would  be  18  —  10,  or  8  inches  long,  and  if  c  be  at 
14  inches,  it  will  stand  18  —  14,  or  4  inches,  from  6,  and  14  —  10,  or 
4  inches,  from  a,  and  4  pounds  placed  on  pan  a  would  be  exactly  balanced 
by  4  pounds  placed  on  pan  b. 

Compare  this  to  the  following  opium  alligation.  We  have  10  and 
18  per  cent,  opiums  and  wish  to  mix  them  so  as  to  make  14  per  cent. 
This  we  solve  as  follows: 


14—10-4 


18—14-4 


And  we  see  that  4  pounds  of  10  per  cent,  and  4  pounds  of  18  per  cent,  give  8 
pounds  of  14  per  cent. 

Again,  what  do  we  mean  by  a  single  beam  unequal  arm  balance?  We 
mean  a  beam,  like  Fig.  33,  only  with  knife-edge  c  not  midway  between 
a  and  6  (Fig.  34). 

Assuming  as  before  that  we  call  a  10  inches  and  b  18  inches,  we  would 
have  a  beam  8  inches  long,  and  if  c  were  at  12  inches,  it  would  stand 
18  —  12,  or  6  inches,  from  6,  and  12  —  10,  or  2  inches,  from  a.  In  order 
to  balance  such  a  beam  different  weights  must  be  placed  on  pans  a  and  6, 
following  the  general  principles  of  the  lever;  namely,  a  certain  weight 
placed  on  the  pan  of  the  long  arm  6  will  exert  an  increased  jx)wer  on  the 
weight  in  the  pan  of  the  short  arm  a,  and  in  direct  proportion  to  the  length 
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Fiff.  34. — Allication  II. 

of  the  arms.  Thus,  in  Fig.  34  the  long  arm  b-c  (6  inches)  is  3  times 
longer  than  the  short  arm  a-c  (2  inches);  hence  1  pound  placed  on  pan  6 
will  balance  3  pounds  placed  on  pan  a,  or  2  pounds  in  pan  b  will  balance 
6  pounds  in  pan  a.  Compare  this  to  the  following  opium  alligation.  We 
have  10  and  18  per  cent,  opiums  and  desire  to  mix  them  so  as  to  make 
12  per  cent.     This  is  solved  as  follows: 


12—10- 


18—12-6 


12i< 


6^r —  ^*^2 

And  we  see  that  6  pounds  of  10  per  cent,  and  2  pounds  of  18  per  cent,  give  8 
pouncU  of  12  por  oont. 
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Likewise,  assuming  our  beam  has  different  dimensions,  as  follows: 
A,  9  inches;  B,  14  inches;  C,  12  inches.  The  beam  will  then  be  14  —  9, 
or  5  inches  long,  and  c  being  12  —  9,  or  3  inches  from  a,  and  14  —  12, 
or  2  inches,  from  6,  then  the  weight  of  3  pounds  placed  on  pan  6  (14 
inches)  will  be  balanced  by  2  pounds  placed  on  pan  a  (9  inches). 


■    ■  A  ^  '  I  ■ 


Fig.  35.— Alligation  III. 


Compare  this  to  the  following  alligation: 

We  have  9  and  14  per  cent,  opiums  and  want  to  make  12  per  cent. 
This  we  solve  below: 


12  — 9-3 


And  we  see  that  2  pounds  9  per  cent,  and  3  pounds  14  per  cent,  give  5  pounds 
12  per  cent. 

Thus,  can  every  problem  in  alligation  be  solved,  and  when  we  draw  our 
line,  with  the  percentage  wanted,  above,  and  the  percentages  we  have, 
below,  like  this — 

12 


9  14 

we  are  unconsciously  comparing  the  matter  to  a  single  beam  balance. 
A  purely  arithmetic  sohition  of  alligation  is  the  following  tiresome  but 
lucid  process. 

Suppose  we  take  the  problem  given  above:  How  much  10  and  18  per 
cent,  opiums  are  needed  to  make  12  per  cent.? 

10  per  cent,  opinum  means  10 parts  morphine  to  100  parts  opium. 
IS       •*  ♦'  *'       18     "       "  100       " 

12       "  '*  "       12     "       "  100       "         " 

These  figures  are  exactly  analogous  to: 

10  apples  in  a  ba.sket 
IS       '' 
12       •' 

and  as  if  the  question  were,  How  many  baskets  of  10  apples  each  and 
IS  apples  each  must  be  taken  to  arrange  baskets  containing  12  apples 
each?     Let  us  do  the  actual  rearranging: 


62 


PRINCIPLES   OF   PHARMACY 


One  basket  of  18  apples.  This  gives  us  one  basket  of  12  apples  (No.  1)  and  6 
apples  over.  These  6  and  6  from  a  basket  of  10  apples,  which  we  bring  here,  will 
make  another  basket  of  12  apples  (No.  II).  Six  apples  from  10  leaves  4  apples 
in  our  basket  b  and,  bringing  up  basket  c  (10  apples)  we  take  out  8,  making  basket 
No.  Ill  contain  12  apples.  This  leaves  2  apples  in  basket  c,  which,  plus  10  apples 
from  basket  d  makes  12  apples  to  put  into  basket  IV,  and  the  trick  is  done. 

The  conclusion  is  that  1  basket  of  18  apples  and  3  baskets  of  10 
apples  each  give  4  baskets  of  12  apples  each;  the  same  result  as  the  similar 
alligation,  which  showed  that — 

6  pounds  of  10  per  cent,  (or  3  pounds  of  10  per  cent.), 
and  2  pounds  of  18       **  (or  ^  pound  of  18  per  cent.), 

give  8  pounds  of  12      "  (or  4  pounds  of  12  per  cent). 

For  the  benefit  of  those  knowing  algebra  the  following  algebraic  solu- 
tion of  these  kind  of  problems  is  given : 

Let  X  represent  quantity  of  the  lowest  percentage  used. 
Let  y        "  "  '*      highest  percentage  used. 

Let  z         **  "  "       percentage  desired. 

Then  the  problem.  How  much  10  and  18  per  cent,  opiums  are  nee<led 
to  make  12  per  cent.?  is  solved  as  follows: 

10  X  -h  18  y  =  12  z.     z  ^  X  +  y. 
10  X  -h  18  y  =  12  X  +  12  y. 
18  y  -  12  1/  -  12  X  -  10  X. 
6y=    2x.     x-3j/. 
Then,  if  x  +  y  =  4  pound8,  and  x  -  ^  y,  S  y  -\-  y  =4  pounds,  or  4  y  »  4  pounds 
X  «  3  y.     y  =  1  pound,     x  «  3  pounds. 
Hence,  3  pounds  io  per  cent. 

and  1  pound    18  per  cent. 

give  4  pounds  12  per  cent. 

If  the  problem  involves  three  different  percentages,  say,  7  per  cent., 
16  per  cent.,  and  18  per  cent.,  out  of  which  to  make  another  percentage, 
say,  14  per  cent.,  the  calculation  is  accomplished  by  means  of  the  me- 
chanic "rule  of  the  balance*'  explained  above,  viz.. 


That  is:  0  ounces  of    7  per  cent,  opiutii. 
7        ••  16 

7        **  18 

make  20  ounces  of  14  per  cent,  opium. 
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And  if  the  problem  was,  to  make  14  per  cent,  opium  from  5  per  cent., 
15  per  cent.,  16  per  cent.,  and  18  per  cent,  opium,  the  calculation  would 
be  as  follows: 


14  -  5  =  9. 

15  -  14  =  1. 

16  -  W  =  2. 
18  -  14  =  4. 


This  goes  under  15  per  cent.,  16  per  cent.,  and  18  per  cent. 
This  goes  under  5  per  cent. 
This  goes  under  5  per  cent. 
This  goes  under  5  per  cent. 

1  A.    v^Av.    rft<ki^^ 


14  per  cent. 

5  per  cent.    15  per  cent.    16  per  cent.    18  per  cent. 

19  9  9 

2 

4 

7  9  9  9 

That  is:  7  ounces  of    5  percent,  opium. 
9       "  15         "         '^ 

9       "  16 

9      "  18         " 

make  34  ounces  of  14  per  cent. 

In  explanation  of  the  fact  that  in  the  examples  furnished  above  we 
find  two,  and  in  the  other  case  three,  separate  quantities  of  lower  per- 
centage which  must  be  added  to  the  stronger,  let  it  be  said  that  the  ex- 
ample can  be  considered  as  three  separate  examples  or  problems,  viz. : 

(A)  How  much  5  per  cent,  and  15  per  cent,  needed  to  make  14  per  cent.  ? 
Answer  by  simple  calculation:  1  ounce  of  5  per  cent,  and  9  ounces  of 

15  per  cent. 

(B)  How  much  5  per  cent,  and  16  per  cent,  needed  to  make  14  per  cent.  ? 
Answered  by  simple  calculation:  2  ounces  of  5  per  cent,  and  9  ounces 

of  16  per  cent. 

(C)  How  much  5  per  cent,  and  18  per  cent,  needed  to  make  14  per  cent.  ? 
Answered  by  simple  calculation :  4  ounces  of  5  per  cent,  and  9  ounces 

of  18  per  cent. 

We,  therefore,  have  three  separate  batches  of  14  per  cent,  opium,  all 
made  from  5  per  cent.,  but  with  higher  percentage  differihg  in  every  case. 
If  wc  took  these  three  separate  mixings  and  thoroughly  blended  same, 
we  would,  of  necessity,  have  14  per  cent,  opium,  and  this  14  per  cent, 
opium  would  originally  have  been  made  up  of — 1  ounce  5  per  cent.  +9 
ounces  15  per  cent.  +2  ounces  5  per  cent.  +9  ounces  16  per  cent.  +4 
ounces  5  per  cent.  +9  ounces  18  per  cent.;  in  all,  7  ounces  5  per  cent., 
9  ounces  15  per  cent.,  9  ounces  16  per  cent.,  and  9  ounces  18  per  cent., 
whirh  we  notice  is  the  answer  to  the  example  as  originally  given. 

The  same  method  of  calculation  for  alligation  can  be  applied  to  specific 
Kra\ity  examples,  such  as:  How  much  glycerin,  specific  gravity  1.25,  and 
alcohol,  specific  gravity,  0.820,  must  be  mixed  to  make  a  liquid  of  specific 
gravitv  1.000?  which  is  solved  as  follows: 

1.00  .     ,, 

1:25 0.82     ^^^  P^^^'-ably, 

126— 100-25 


Answer:  18  ounces  glycerin 
and  25  ounces  alcohol 
make  4.3  ounces  of  liquid,  sp.  kf.  I  (H). 
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This  example  and  also  the  percentage  examples  can  be  proved  by  the 
following  reasonings: 

18  fluidounces  glycerin  sp.  gr.  1.25  =  18  X  454.6  X  1.25  =  10228.5  grains. 
25  fluidounces  alcohol  sp.  gr.  0.82  ==  25  X  454.6  X  0.82  =  9319.3  grains. 
43  fluidounces  of  liquid  weigh  19547.8  grains. 

43  fluidounces  of  water  weigh  43  X  454.6  =  19547.8  grains. 

Hence  the  mixture  has  about  the  same  specific  gravity  as  water,  since 
43  fluidounces  of  it  weigh  the  same  as  43  fluidounces  of  water. 
The  same  method  is  used  to  solve  such  examples  as: 
What  will  be  the  specific  gra\ity  of  a  mixture  of  5  fluidounces  of  solu- 
tion of  tersulphate  of  iron,  specific  gravity  1.555,  and  3  fluidounces  water? 
The  figuring  being  as  follows: 

5  fluidounces  of  sol.  tersulph,  iron  =  5  X  454.6  X  1.555  =  3534.5  grains. 
3  fluidounces  of  water  =  3  X  454.6  X  1.000  ^  1363.8  grains 

8  fluidounces  of  liquid  weigh  4898.3  grains. 

8  fluidounces  of  water  weigh  8  X  454.6  =  3636.8. 

Hence  the  liquid  weighs  ^^^^^ieae-s  8^  much  as  water  and  has  the 
specific  gi-avity  1.346. 

While  speaking  of  such  examples,  reference  should  be  made  to  the 
simple  example  involving  percentage  solutions,  such  as:  How  much 
cocaine  is  needed  for  one  fluidounce  of  a  5  per  cent,  solution? 

The  absolutely  accurate  way  of  solving  this  is  as  follows: 

Weightjuidounc^  water  |  ^  ^^.  ^  32.73  grains, 

which  represents  the  number  of  grains  cocaine  (hydrochloride  presum- 
ably) needed  to  make  the  solution. 

In  this  case,  however,  in  order  to  obtain  accurate  results,  the  22.73 
grains  cocaine  hydrochloride,  must  be  weighed  out,  dissolved  in  water, 
and  finished  by  bringing  the  finished  solution  up  to  454.6  grains  by  weight, 
which,  of  course,  will  measure  slightly  less  than  one  fluidounce. 

Another  and  less  accurate  method,  very  largely  employed,  is  by  taking 
5  per  cent,  of  480  minims,  or  24  grains,  dissolving  this  in  water  to  make 
a  fluidounce.  This,  while  by  no  means  as  accurate  as  the  former  process, 
is  more  convenient,  and  can  be  safely  employed  in  preparing  solutions 
in  small  percentages. 

A  simple  modification  of  alligation  is  that  of  percentages  outlined  in 
the  last  pharmacopoeia  under  alcohol,  where  a  rule  of  dilution  is  given. 
The  rule  is  practically  as  follows: 

If  we  have  a  95  per  cent,  alcohol  and  want  to  dilute  it  to  20  per  cent., 
we  must  then  take  20  fluidounces  of  the  95  per  cent,  and  add  enough 
water  to  make  95  fluidounces;  when  we  will  have  approximately  20  per 
cent,  alcohol. 

It  may  also  be  solved  by  the  regular  process  of  alligation  if  we  recast 
the  problem  to  the  following  wording:  How  much  95  per  cent,  alcohol 
and  0°  alcohol  (water)  needed  to  make  20  per  cent,  alcohol? 

Solved  by  "rule  of  the  balance.'* 


85  — 20  =-75 
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This  5«howR  that  we  can  reduce  95  per  cent,  alcohol  to  20  per  cent, 
by  reversing  the  fluidounces  with  the  percentages.  That  is,  from  20 
fluidounces  of  95  per  cent,  alcohol  we  can  make  95  flnidoimces  of  20 
per  cent.  But  suppose  the  question  is:  How  much^  20  per  cent,  alcohol 
could  be  made  from  5  fluidounces  95  per  cent.?  It  is  a  case  of  simple 
proportion. 

If  20  fluidounces  95  per  cent,  give  95  fluidounces  20  per  cent.,  5  fluid- 
ounces  95  per  cent.  (J^  of  20)  will  give  us  J4  of  95  fluidounces  20  per 
cent.,  or  2324  fluidounces. 

Expressed  in  proportion : 

20  :5  ::95  :  X 
X    =  —^0    -  =  23^i  fluidounces. 

It  is  important  that  this  be  understood.  The  rule,  by  the  way,  applies 
exactly  only  when  there  is  no  diminution  in  volume. 
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CHAPTER  IV 
HEAT 


Heat  is  that  form  of  molecular  motion  which  produces  the  physio- 
lof^c  sensation  we  call  warmth,  this  molecular  motion  being  produced  by 
friction,  electricity,  light,  or  chemical  action.  In  order  to  obtain  a  clear 
understanding  of  heat,  a  comprehension  of  the  molecule  as  explained  on 
p.  345  is  essential.  Suffice  it  to  say  here  that  molecules  are  very  minute 
particles  of  matter,  and  these  molecules,  working  among  themselves,* pro- 
duce friction.  That  friction  is  the  source  of  heat  is  well  known,  and  can 
Ix?  demonstrated  by  such  simple  experiments  as  rubbing  one  surface  on 
another  when  both  become  hot.  This  is  shown  by  rubbing  the  finger 
rapidly  on  a  piece  of  wood,  when  the  sensation  of  warmth  is  transmitted 
to  the  body.  It  is  also  known  that  when  any  metallic  body,  such  as  an 
axle,  rubs  rapidly  on  its  bearings,  if  the  axle  is  not  well  greased  to  prevent 
this  friction,  the  heat  produced  is  sufficient  to  set  fire  to  the  surrounding 
objects,  pro<lucing  the  condition  called  **hot  box.**  Primitive  people, 
.^mch  as  Indians,  becoming  adept  at  the  art,  were  able  to  kindle  fires  by 
nibbing  two  pieces  of  wood  together. 

In  each  case  we  have  a  striking  illustration  of  friction  as  a  source  of 
heat. 

Another  source  of  heat  is  electricity,  and  in  such  cases  the  friction  of 
the  molecules  of  the  non-conductor  produces  heat.  In  many  cases  the 
resistance  causes  the  substance  to  glow  or  become  incandescent.  Such 
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18  the  basis  of  the  ineandeacpnt.  electric  light  in  which  the  electricity  in 
forced  through  a  filament  of  poorl}'^  conducting  carbon,  the  molecules  of 
carbon,  in  re^sisting  the  electric  pressure,  being  heated  sufficiently  to  be- 
come incandescent, 

A  discussion  of  the  principles  of  electricity  is  beyond  the  scope  of 
this  work,  and  for  details  of  this  force  the  reader  is  referred  to  any 
standard  text^book  of  physics, 

SuflSce  it  here  to  state  that  electricity  is  a  molecular  condition, 
and  that  this  condition  is  transmitted  from  one  molecule  to  another 
with  more  or  less  rapidity,  dependent  on  the  character  of  the  substance 
influenced.  Matter  which  rapidly  transmits  the  electric  condition  from 
one  molecule  to  another  is  called  a  conductor  of  electricity,  while  matter 
the  molecules  of  which  do  not  transmit  the  condition  is  said  to  be  a  non- 
conductor  or  a  poor  conductor. 

As  the  question  of  conduction  of  electricity  is  a  purely  relative  matter 
— all  bodies  transmitting  the  condition  to  an  extent  more  or  less  great — 
the  terms  above  mentioned  are  gradually  becoming  obsoh^te,  and  J  he 
words  *•  conductivity"  and  "resistance**  being  substituted  to  cover  the 
respective  meanings.  When  we  talk  of  **the  electric  cun*ent"  passing 
through  a  wire,  we  mean  that  the  electric  condition  affecting  the  end 
molecule  of  the  wire  is  rapidly  transmitted  to  the  adjoining  molecule,  and 
thence  from  one  molecule  to  another,  the  whole  length  of  the  wire.  This 
being  clearly  understood,  we  can  use  the  simpler  term,  **  passage  of  the 
electric  current/'  in  the  following  explanations. 

Electricity  passes  rapidly  from  molecule  to  molecule  through  a 
conductor;  but  if  compelled  to  run  through  a  non-conducting  substance, 
it  requires  a  current  of  high  potential,  of  great  force,  to  overcome  the 
resistance  of  this  body. 

Light  also  affords  a  minute  amount  of  heat.  Heat,  lights  and  elec- 
tricity are  so-called  physical  forces  affecting  molecules,  and  are,  under 
certain  circumstances,  convertible  one  into  another. 

We  have  just  sei*n  that  electricity  is  converted  into  heat;  inversely 
heat  can  be  converted  into  electricity. 

By  applying  heat  to  two  metal  plates  in  close  contact  with  e&ch 
other,  an  electric  current  is  formcnl  in  the  apparatas  known  as  the  **pyn> 
electric  battery."  Hence  it  is  not  strange  that  light  can  be  converted  into 
heat,  although  the  amount  produced  is  ver>'  minute  and  very  difficult  to 
meastu'e,  inasmuch  as  almost  invariably  all  sources  of  light  are  also 
fiource^  of  heat,  and,  therefore,  it  is  very  difficult  to  isolatA^  light  from  iU 
accompanying  heat, 

Chetnienl  action  is  the  chief  source  of  heat.  This  phenomenon,  which 
is  fully  d<*scribcHl  on  p.  347  means  a  lireaking  up  of  the  molecules  of  a 
sub*?tnnrr,  with  the  formation  of  new  molecules.  This  decomposition  is 
ar  lied  with  considerable  movement  of  the  molecules  and  their 

tv  nt  atoms,  thus  producing  a  form  of  friction  and,  therefore,  pro- 

ducing heat. 

Combustion. — Most  chemicals  reaeting  on  one  another  produce  heat, 
although  in  some  crises  the  reverse  is  true.  As  an  illustration  of  heat 
produced  by  chemical  action,  iron  combined  with  iodine  in  a  test-tuV>e  in 
the  nresf*nce  of  water  will  so  heat  the  test-tube  as  to  render  it  difficult  to 
hold  same  in  the  hand.  Likewise,  sulphuric  acid  combined  with  solution 
of  f»oda  produces  ftr^^ni  heat,  and  numberlessi  other  illustrations  could 
be  given.     The  \r  ri  of  heat  by  such  chemicnt  action  is  different 

from  the  chemical  m  the  burning  of  wood.     The  invariable  accom- 
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paniment  of  the  latter  being  flame,  such  form  of  chemical  action  is  called 
combustion;  that  is,  chemical  action  accompanied  by  heat  and  light.  We 
know  that  wood  is  composed  of  hydrogen,  oxygen,  and  carbon;  that  the 
air  around  us  contains  oxygen,  and  that  by  applying  a  flame  to  the  wood 
there  is  conmienced  a  chemical  reaction  which  results  in  the  formation, 
from  the  carbon  hydrogen  and  oxygen  that  is  present,  of  carbon  dioxide 
(COt)  and  of  water  (H2O). 

In  this  chemical  reaction,  as  in  the  formation  of  ferrous  iodide,  heat  is 
produced,  and  of  much  greater  intensity.  So  great  is  the  heat  that  some 
of  the  carbon,  which  in  the  hurry  of  the  reaction  escapes  combination  with 
the  oxygen,  ^ows  with  heat,  just  as  does  the  carbon  filament  in  the  incan- 
descent light.  To  prove  the  presence  of  incandescent  carbon  hold  a  plate 
over  any  luminous  flame,  when  it  will  become  blackened  with  soot,  which 
is  pure  carbon.  Whenever  the  combustion — as  this  reaction,  in  which  the 
carbon  and  hydrogen  of  a  substance  combine  with  the  oxygen  of  the  air, 
is  called — is  accompanied  by  unchanged  carbon  glowing  with  heat,  a  flame 
is  produced. 

Any  substance  with  which  we  can  perform  a  combustion  is  called  fuel. 
Such  matter  is  very  abundant,  and  is  found  in  all  three  states  of  aggre- 
gation— solids,  liquids,  and  gases. 

Solid  Fuels. — The  solid  fuels  are  wood,  coal,  and  charcoal.  Wood 
contains  hydrogen  and  oxygen  besides  carbon,  whereas  coal  and  charcoal 
consist  very  largely  of  carbon.  In  the  case  of  each  fuel  the  chemical 
action  involved  is  the  combination  of  the  carbon  with  the  oxygen  of  the 
air,  forming  carbon  monoxide  and  carbon  dioxide,  with  more  or  less  par- 
ticles of  unconsumed  carbon,  called  soot. 

In  burning  solid  fuels  the  apparatus  designed  to  contain  same  is 
called  stove  or  furnace,  and  consists  fundamentally  of  the  fire-box  in 
which  the  fuel  is  held,  the  chimney  or  flues  for  removal  of  the  gaseous 
products  of  combustion,  and  damper  or  vents  for  the  admission  of  air 
necessary  to  produce  the  action.  Provision  is  made,  by  means  of  grating, 
for  the  removal  and  storage  of  ashes,  which  constitute  the  inorganic  salts 
present  in  wood  or  coal. 

In  order  to  produce  successful  combustion  the  oxygen  of  the  air  is 
absolutely  necessary,  hence  if  a  furnace  or  stove  is  not  supplied  with 
sufficient  air,  the  fire  within  the  box  will  be  " smothered  ^^  or  *^go  out.'' 
This  explains  the  method  of  smothering  a  fire  by  surrounding  the  burning 
substance  with  blankets,  thus  preventing  access  of  air.  In  order  to  pro- 
duce good  combustion,  a  comparatively  good  draft  of  air  must  be  had,  the 
intensity  of  the  draft  being  regulated  by  the  opening  or  closing  of  the 
vents  or  dampers,  and  in  large  furnaces  by  the  relative  height  of  the 
chimney  or  smoke-stack. 

For  the  practical  application  of  combustion  of  solid  fuels  the  reader  is 
referred  to  an}'  kitchen-range  or  house-furnace. 

The  liquids  used  as  fuels  are  alcohol  and  petroleum  products  (gaso- 
line and  insurance  oil,  efc).  In  using  liquids  as  fuel  there  are  two 
methods  employed: 

If  the  liquid  is  not  very  volatile,  such  as  insurance  oil,  astral  oil, 
etc.,  the  liquid  is  sucked  up  through  a  wick  by  capillary  attraction, 
and  burned  as  a  liquid  off  the  top  of  the  wick.  Such  a  method  is  also  em- 
ployed in  the  burning  of  the  volatile  liquid  alcohol  in  the  ordinary  alcohol 
lamp  (Fig.  36). 

In  cases  whore  the  liquid  is  quite  volatile  (as  gasohne),  the  apparatus 
used  for  the  purpose  is  so  arranged  that  the  liquid  is  first  converted  into 
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\ii\iOv  and  (his  vapor  burned.  Such  is  the  principle  of  the  vapor  stove 
(FiR.  37).  which  [K>8sesses  a  great  advantage  over  the  w-ick  stoves  l>y 
having  the  vapor  burned  mixed  with  air,  as  in  the  Bunsen  burner,  thus 
preventing  a  smity  flarne.  Alcohol  is  also  burned  in  the  form  of  vapor  in 
the  so-called  *"  Russian  blast  lamp/^  which  produces  an  intcubcly  hot 
flame  (Fig.  38). 

Gaseous  Fuels. — The  gases  used  to  produce  heat  are  coaI*gas,  acety- 
lene, and  natural  gas,  the  first  two  being  manufactured,  while  the  latter 
b  obtained  in  certain  sections  of  the  world  by  simply  sinking  iron  tubes, 
through  which  the  gas  escapes  from  pockets  under  the  earth's  surface. 

As  to  the  manufacture  of  artificial  gas,  coal-gas  is  made  by  the  destruc- 
tive distillation  of  coal;  details  of  the  manufacture  can  be  found  in  any 
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FIk-  30. — Sptrlt-lAmp. 


Fli*  37. —Vapor  store  ant!  bum^. 


advanced  work  on  technical  chemistry.  Acetylene  is  produced  by  the 
action  of  water  on  calcium  (»arbide. 

Chemically,  these  fuel  gases  resemble  one  another*  all  being  combina- 
tions of  carbon,  which  fiu-nishes  the  heat  and  light  when  consumed  in  the 
pri'sence  of  air  in  the  ofMTation  of  combustion  in  different  forms  of 
of  burners,  according  as  the  intention  is  to  produce  a  luminous  or  a  non- 
luminous  flame,  the  latter  1  -»*d  for  beating  pur[>oses. 

A  luminous  flame  is  jk  >  in  the  so-called  ''fish-tail"  burner*  in 

which  <he  gas,  as  it  comes  in  contact  with  the  air,  is  ignited  by  a  match  or 
other  flume,  liurning  to  carljon  dioxide  anti  water  with  incomplete  c<3m- 
buation;  that  is,  in  the  reaction  all  the  carlx>n  is  not  consumed,  and  the 
unconsumed  carbon,  through  the  influence  of  the  intense  heat  generated 
by  the  chemical  n^iction,  glowis  with  heat,  or,  technical!}  expressed, 
becomes  "incandescent.*'  Another  example  of  incandescence  is  the 
brilliant  light  pnxluced  when  nu*tallic  magni'^sium  is  Imrned  (p.  4(i0). 

Why  can  -  n  of  the  carbon  escape  chemical  combustion? 

Bear  in  uii  the  combination  is  with  the  oxygen  of  the  air;  that 
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the  gas  evolving  from  a  fish-tail  burner  fonns  a  mass  of  some  thickness. 
The  ox^'geii  of  the  air  can  combine  only  with  the  outer  surface  of  this 
mAiSs,  leaving  the  inside  of  the  fiame  untouched;  just  as  a  tightly  closed 
ikj  when  immersed  in  water,  wiU  be  i^oaking  wet  on  the  outside  and 
ainparatively  dry  inside.  That  gas  inside  the  flame  has  not  enough 
cygcn  to  convert  all  the  carbon  into  carbonic  oxide,  and  the  result  is 
It  much  of  the  carbon  remains  unchanged,  glowing  with  the  heat  of  the 
nrdent  reaction,  and  depositing  as  soot  when  it  passes  from  the  tlame. 
The  fish-tail  flame  (^Fig.  39)  may  be  quaintly  likened  to  a  chemical  factory. 
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Flo.  3S.— RoaaiHA  aloobol  blast  lamp 


FiK,  39. — Fiih-Uil  Bntau, 


Zone  a  is  the  reception  room,  when  the  crude  material  that  is  to  be 
worked  up — the  gas  from  the  mains — comes  in;  zone  b  is  the  workshop 
where  the  chemical  reaction  is  carried  on  \vith  the  utmost  \4gor — where 
the  hydrocarbon  of  which  the  gas  is  composed  is  broken  into  carbon  and 
hydrogen,  and  these  in  turn  combine  with  the  oxygen  of  the  air  to  form 
rarl»on  dioxide  and  water;  while  zone  c  is  the  shipping-room,  whence  the 
finijshed  products  just  mentioned  are  sent  away.  Since  the  soot  is  dirty 
and  inconv'enient  in  cooking,  efforts  were  made 
to  so  construct  a  burner  that  the  gas  would 
have  contact  with  the  air  (or  its  ox^^gen,  for 
air  is  eomposf*d  of  nitrogen,  oxygen,  and  some 
carbon  dioxide),  in  parts  other  than  the  outer 
surface,  and  this  is  done  by  mixing  the  gas  with 
air  Ijefore  burning  it  in  the  Bimsen  burner. 
Aside  from  the  great  advantage  of  freedom 
f  1,  the  flame   of  the  Bunsen  burner  is 

TO  the  ordinary  flaine  by  reason  of  its 
In  it  all  the  carbon  of  the  gas 
ibiued  with  the  oxygen  of  the  air, 
t-evident  the  more  chemical  reac- 
in  a  certain  space  (as  in  the  ma^^s 
-suing  from  a  burner),  the  greater  will  be  the  heat  protluced. 
\V  iiU  this  purpose  in  view  the  Bunsen  burner  is  constructed  with 
a  few  modifications,  according  to  the  purpose  adapted*  In  its  simplest 
form  it  consists  of  an  upright  metallic  tube  with  orifices  at  the  lx»ttom, 
and  ft«  the  gas  rushes  upward  through  the  tube,  it  mixes  with  air  that 
enters  Ihrougli  the  bottom  orifices,  and  when  emerging  from  the  top 
af  the  tube  and  ignited,  it  contains  sufficient  air  thoroughly  to  combine 
wilh  all  tlie  carl>on,  thus  producing  carl>Gn  dioxide  and  water,  and  no  un- 
con^umed  carbon  or  soot.  Such  a  burner  (shown  in  Fig*  40)  gives  a  flame 
I  hri>e  r*ones  can  be  noted  on  close  scrutiny.  The  top  of  zone  **  a  " 
the  reducing  flame,  while  the  t<>p  of  zone  "ft"  is  the  oxidizing 


Fijc-  40. — Buxiaea  buroer. 
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ttamc.  This  loni2:-ac'ccptcd  view  of  the  gas  flame  ha*  lately  bc*<*n  wub- 
inittecl  to  criticism,  it  having  been  shown  that  in  zone  "ci'^  alJ  of  the  car- 
bon has  bec»n  ehang:«*d  to  carbon  monoxide,  and  that  tlie  changing  of  the 
flame  from  a  kiminous  to  a  non-lurainouB  one  can  be  accomplished  as  well 
with  carbon  ciioxide,  steam  or  even  nitrogen. 

In  u^ing  such  a  Bunsen  burner  the  flame  sometimes  '*  strikes  back/' 
that  is,  the  ga.*^  which  is  ignited  at  the  top  oi  the  tube  finally  catchc»ft 
fire  at  the  bottom  of  the  tube,  where  the  unmixed  gaa  emerges,  thus 


producing  a  8ooty  flame,  and  at  the  t^^ame  lime  heating  the  brass  tube, 
ftometimes  to  a  dangerous  extent*  8uch  a  striking  back  can  be  avoided 
only  by  having  a  good  current  of  gas  tiu-rKHl  on.  It  can  usually  be 
detject<*d  from  a  diHtance  by  the  peculiar  odor  of  acetylene  generated  in 
thin  ii  fe  comlniHtion. 

Tti  iico  burner  is  an  improved  form  of  Buniscn  burner  in  wliich 

according  to  the  inventor  a  maximum  quantity  of  gas  is  produced  in  a 
minimum  volume  of  flame;  the  rct»ult  is  a  very  hot  flame  of  uniform  tem- 
perature throughout  (Fig,  42;. 

For  the  purpa^*  of  more  extended  heating,  larger  varieties  of  the  so- 
called  gan-fitove  are  obtuinablci  tlie  uiot^t  practical  of  which,  froni  the 
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[•?t's  Btandpoint,   being  the  Fletcher  radial   burner  ^hown   in 
m  which  the  gas  is  mixed  with  the  air  in  a  horizontal  tube,  and 
through  radiating  slits  cut  into  a  central  dome,  thus  making  a 
,  I  It  an,  and  int<*nsely  hot  flame* 

In  the  old-fashioned  form  of  gas-stove  the  flame  used  w*as  a  luminous 
le,     and    the    blackening     of     the 
itf-ruiil9   through    soot    was    avoided 
ing  between  the  utensil  and 
t  J*  a  wire  gauze. 

advantage  a  Bunsen   burner 

over  the  ordinary  fish-tail 

urner  is  due  to  the  fact  that  the  gas 

^orc   ignition  is    mixed  with  suffi- 

iejit  air  to  produce  a  complete  com- 

.  ion,  and  this  is  of  benefit — first, 

iproducing  a  smokeless  flame,  and, 

>nd,  in  giving  a  more  intense  heat 

is  produced  by   the   same  gas 

when  burned  in  a  fish-tail  burner. 

That  more  heat  is  produced  is  self- 

ident  when  we   consider  that   the 

X  generated  is   in  direct   pro|>or- 

[on  to  the  amount  of  the  chemical 

ion,    and   since  in   the   fish-tail 

r  all  the  carbon  is  not  consumed, 

is^  therefore,  iji  such   a    flame 

less  heat  to  a  given  area  than  will  be  produced  in  the  same  area  of  a 

Bctnaen  burner. 

Smfftce  Combustion. — Mixtures  of  gas  and  air  in  proper  proportions 
ht  into  contact  with  heated  porous  material  will  burn  with  intense 
without  giving  much  flame.     Ovens  of  this  kind  are  now   being 
cted. 


Fig.  42. — The  SoliuAtoo  bumc'r^ 


Fig.  43.^-'Flel«her'a  rjMli&l  buriier 

BLOW-PIPES 

lie  principle  of  the  blow-pipes  is  merely  an  extension  of  the  principle 
Bunsen  buiTier.     With  the  blow-pipe,  the  air  expelled  from  the 
IS  blown  through  the  t  ube  upon  the  flame,  this  insuring  a  complete 
oombu^tion  of  the  gas.     The  blow-pipe  produces  more  heat  than  the 
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Bunsen  burner^  for  the  reason  that  in  blowinK  air  into  the  flame  the 
flurne  is  rendered  much  sharper  and  narrower  than  in  a  Buns<:*n  burner, 
and  in  this  way  heat  produced  by  chemical  action  is  concentrated  to  a 
niiire  Urnited  area;  hence  by  this  instrument  we  are  able  to  make  a  very 
intense  hoat,  albeit  in  a  very  narrow  area. 

The  blow-pipe  consists  of  a  bent  an<l  tapering  brass  tube  ending?  in  a 
venr"  minute  orifice,  the  larger  end  connecting  with  an  appropriate  mouih- 


Eiece  which  is  pressed  firmly  against  the  lips  when  the  uir  is  energetically 
lown  from  the  lungs  through  the  pipe  into  the  flame.  In  the  cheaper 
forms  of  such  blow-pipe,  w^here  no  mouth-piece  is  provided^  the  larger  end 
should  he  fitted  with  a  piece  of  rubber  tubing  to  prevent  the  lips  coming  in 
contact  with  the  brii;^,  which  causes  irritation.  The  continuoa^  blowing 
of  air  through  the  blow-pipe  is  merely  a  matter  of  practice,  the  expert 

being  able  to  inhale  through  his  nose  at 
the  same  time  that  he  forces  the  air 
from  his  lungs  through  his  mouth  into 
the  blow-pipe,  and  this  must  be  done  if 
a  continuous  flame  is  desired  (Fig*  44). 

The  blow-pipe  is  used  entirely  for 
tninute  operations,  such  as  small  chem- 
ical work,  or  for  insignificant  cases  of 
soldrring  in  the  jewelry  business.  For 
large  ojicnitions  in  which  a  concentrated 
flarne  of  high  intensity  is  desired  the 
bUist  lamp  (Fig,  45)  is  used,  and  this  is 
merely  a  modification  of  the  blow-pipe 
in  that  the  air  is  furnished  by  means  of 
the  bellows  rather  than  by  the  lungs,  and  thus  the  instntment  can  l»e 
made  larger. 

In  such  a  blast  lamp  a  rather  large  flame  of  great  intensity  (1700°C.) 
can  Ik?  easily  attained,  with  the  sole  physical  outlay  of  operating  the 
bellow^s  with  the  foot  When  a  A'ery  intense  flame  is  desired,  the  t^arae 
blast  can  ^  d.  but  instead  of  tlhiminating  gas,  hydrogen  is  t)um|HHi 

in,  and  in  i  air,  oxygen  is  supplied.     This  forms  the  oxyhvdrogen 

blast  iafnp,  and  with  this  instrument  a  heat  sufficient  to  melt  platinum 
(about  2000%\)  can  Ik?  attained. 


FU-  i*^ — Bliwi  I»mp. 


HEAT 


Electricity  is  also  used  for  the  production  of  heat,  and  in  future  will 

;)lji3'  a  more  important  r61e  in  our  domestic  economy.     Even  now  electric 

toves  are  used  for  waruiing  purposes,  whUe  the  greatest  artificial  heat 

derived  by  the  use  of  the  MoiHsan  electric  furnace. 

An  intrre.sting  method  of  production  of  heat  without  flame  is  shown  in 

'the  ^         '    'rrrnUe^     (See  p.  490.) 

I  ->wirig  table  of  relative  temperatures  of  the  commonly  used 

ttng  appliances  may  be  of  interest. 


Bunsen  burner  (Fig.  40): 

Lower  part  of  «oti"  "  '^" 
Zone  '*6'\  .  . , , 

M^er  burner 

Fuel  combustion  maximum 

Oxvhydrogen  blow-pipe. 

Ele<'iric  arc,  common  electric  furnace , 

Muisaan  electric  furnace 

Oxy-ttcctylcne  flame, . 


.  300'  to    oOO^C. 
,1540°  to  1560X. 
.  1640^  to  1075'C, 
. 2000"C. 
.220O*C. 

,  .2000Mo35iJO"a 
4(K)0°C. 
.  GOOO'^C. 


BATHS 

Baths  in  pharmacy  are  devised  for  uniform  distribution  or  for  the 

I  limitation  of  heat.     Thus  the  heat  of  a  Bunsen  burner,  while  very  satis- 

jry,  is  apt  to  be  more  intense  on  one  portion  of  the  utensil  l^eing 

ited  than  on  another,  and  to  this  cause  is  due  most  of  the  fractures 

heating  glass  and  porcelain  utensils. 

It  is  a  dictum  that,  in  heating  substance.s  in  porcelain  or  glass  utensils, 

the  direct  heat  of  a  Bunsen  burner  should  never  be  applied,  but  the  flame 

"bould  be  uniformly  distributed  in  the  several  ways  at  our  disposal.     The 

iplest  form  for  the  uniform  distribution  of  ht^at  is  a  sheet  of  asbestos 

of  tin,  by  which  the  cylindric  flame  of  the  Bunsen  burner  is  spread 

^out  to  the  entire  surface  of  the  interposing  mediurn,  and  a  uniform  heat  is 

io  turn  transmitted  from  it  to  the  container  above. 

Wire  Gauze* — ^Far  more  convenient  than  these,  however,  is  a  piece 
01  gauze  of  iron  or  copper  wire.     Through  such  gauze  the  heat  more 
lily  penetrates  than  through  asbestos,  and  at  the  same  time  the  heat 
umfomily  distributed  by  reason  of  the  fact  that  the  wire  of  which 
!  gatiseis  constructed  is  an  admirable  conductor  of  heat,  and  the  mo- 
at the  flame  comes  in  contact  with  the  gauze,  each  of  its  many  filaments 
I  in  drawing  the  heat  to  every  portion  of  the  gauze.     This  has  the  effect 
chilling  the  flame  itself,  hence  such  flame  cannot  pass  through  a  wire 
until  the  gauze  has  become  heated  to  a  teniix^rature  almost  equal 
'to  the  flame. 

On  this  prfiiciple  is  based  the  construction  of  the  Dav>"*s  safety  lamp 
for  use  in  mines,  the  use  of  which  is  of  no  pharmaceutic  importance. 
This  phenomen<m  also  explains  why  smoke  cannot  penetrate  through 

gauze,  hence  the  value  of  gauze  in  the  old  form  of  gas-stove. 

Sud-baths. — A  sand-bath  consists  of  a  suitable  flat  dish  in  which  is 

It  a  sufficient  quantity  of  sand,  the  container  of  the  licjuid  to  be  e vapor- 

"  is  placed  therein,  and  the  sand  is  piled  around  so  as  to  completely 

:>«nd  it.     Heat  by  means  of  the  Bunsen  burner  or  other  flame  is 

*  under  the  dish,  and  is  gradually  uniformly  transmitted  to  all 

[  of  the  heating  substance. 

in  this  form  of  bath  the  heat  is  limited  only  to  the  amount  produced 
by  the  burner,  the  sole  aim  being  tu  distribute  the  heat  uniformly. 
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Liquid  Baths. — These  consist  of  a  suitable  dish  containing  the  liquid 
which  18  to  he  heated,  the  heat  of  which  is  in  turn  transmitted  to  tliu  4*ub- 
Htance  which  it  is  desired  to  make  hot. 

The  Uquids  used  for  this  purpose  are  oil,  glycerlu,  salt  water,  and 
water. 

The  oil-bath,  Hke  the  sand-bath,  uniformly  transmits  heat,  but  in 
addition  thereto  limits  the  amount  of  heat  by  reason  of  the  fact  that  when 
the  temperature  of  20tPC.  is  attained,  the  oil  bef^ins  to  burn;  tliiit  is, 
undergoes  decomposition,  with  the  formation  of  the  stifling  vajwrs  of 
acrolein,  whicli  serve  as  a  warning  to  the  oi^erator  that  a  lugli  heat  has 
l>een  attaine<l. 

Glycerin  baths  act  on  the  same  principle  of  operation  as  the  oil-bath, 
and  are  liuiited  for  the  same  reason  to  250°C.  Both  forms  of  i>ttths  are 
not  so  much  used  now,  by  reason  of  the  fact  that  they  do  not  really  limit 
beat,  and  their  method  of  warning  to  the  operator  is  too  disagreeable  to 

be  popular. 

Toluene  and  xylene  baths  have,  therefore,  been 
constructed.     (See  Fig.  46.) 

These  liquids,  boiling  at  110°C,  and  UO^'C. 
respectively,  are  placed  in  a  jacketed  vessel  pro- 
vided with  a  long  glass  tube,  which  acts  as  an 
upright  condenser,  causing  the  vapors  to  chill  to 
a  liouid  and  drop  back  into  the  container.  In 
applying  heat  to  such  a  bath  the  temperature 
rise^  to  the  boiling-point  of  the  liquid,  and  the 
vapors,  being  condensed  and  returned  to  the  con- 
tainer, are  not  lost;  hence  in  such  a  bath  we  have 
not  only  the  limit  of  temperature,  but  also  a 
practically  perpetual  operation. 

A  mtU-u'alerbath  is  based  on  the  same  principle 
as  the  water-hath,  save  that  it  consists  of  an 
aqueous  solution  of  some  salt  whereby  the  tem- 
perature of  the  boiling  liquid  is  raised. 

A  bath  made  of  salt  water— saturated  solu- 
tion of  sodium  chloride — was  formerly  consider- 
ably  used   under  the  Latin    name,    **  balneum 
maris.**     Such  a  bath,  however,   posse^sses  the 
losing  water  by  evaporation,  with  sohdification 
It  is,  therefore,  comparatively  little 


40 — M.cytt'M  iolu«tt« 


great  disadvantage  of 

of  the  remaining  saline  solution. 

used, 

A  saturated  solution  of  sodium  chloride  lioils  at  108.6**(u:  of  potassium 
chloride  at  108.5'*C.,  of  sodium  sulphate  at  102,8*'C.;  of  potassium  sul- 
phate at  101.3*a 

Water-baths. — In  these  the  liquid  to  be  used  is  water,  and  since 
wat4^  Imils  ut  lOO^'C*.,  the  temperature  of  the  bath  never  rises  above 
that  point.  A  consideration  of  why  water  does  not  boil  over  10C3*F,  is 
left  for  a  subsequent  page,  and,  therefore,  attention  need  be  paid  only 
t^  the  various  forms  of  water-bath  (Fig.  47), 

There  is  comparatively  little  n€*cci«sity  for  buying  expensive  appa- 
mtu»  for  us*c  m  a  water-bath.  Any  tin  pail  filled  with  water  in  wbjch 
the  evaporating  dish  can  l>e  rented,  or  into  which  the  flask  can  be  sunk, 
can  Ih*  use<h  An  excellent  fonn  of  expensive  water-bath  is  a  continuous 
steam  apparatus  shown  in  ap|>ended  cut  (Fig*  48)»  In  this  the  water 
trickles  Irom  faucet  into  the  well,  a,  the  excess  passing  into  the  drain  by 
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overflow  pipe  b,     A  lighted  Bimsen  burner  is  placed  beneath  the  well, 
and  ihe  amount  of  water  is  rapidly  converted  into  steam. 

Steam  Bath. — The  ?team  bath  differs  from  the  water-bath  inasniueh 
the  substance  to  be  heated  comes  in  contact  with  steam  rather  than 
nth  boihng  water*     While  steam  possesses  the  same  temperature  as 
ailing  water  (lOO^C),  it  has  a  mucli  larger  actual  quantity  of  heat,  as 
11  be  explained  under  the  subject  of  Latent  Heat  (p.  85). 

Suffice  it,  therefore,  to  say  that  while  in  the  steam  bath,  where  t  he 

team  is  brought  into  contact  with  the  object  to  be  heated  at  the  ordinary 

Itmoepheric  pressure,  it  will  transmit  to  the  same  a  temperature  of 

llOO^C;  on  the  other  hand,  if  the  apparatus  Is  so  arranged  as  to  bring 

""       1  under  pressure  into  the  bath,  a  higher  degree  of  heat  can  be 

aed.     Thus^  under  the  normal  atmospheric  pressui^e,   14.7  pounds 

the  square  inch,  st4L*am  has  a  temperature  of  100°C.,  while  if  steam 

1  forced  in  until  the  pressure  of  100  pounds  to  the  square  inch  is  ob- 

led^  said  steam  will  have  a  temperature  of  IWC.     Steam  of  any 

sm^  above  that  of  the  normal  atmosphere 

said  to  be  superheated.     In  large  manu- 

iHuring    concerns    steam,    either    under 

^twrmal  pressure  or  in  the  superheated  state, 

is  practically  the  only  form  of  heat  used  for 

'^     ^evaporation  of  delicate   materials,  as 

.  r  such  conditions  there  is  little  danger 

decomposition  of  the  product. 


fic.  i7.'~Oopper  water-bath. 


Fig.  48. — Meyer's  wfttei^bath. 


As  steam  baths  have  httle  practical  application  in  retail  pharmacy,  a 
arther  consideration  of  the  subject  is  omitted,  the  reader  being  refeiTed 
k  §ome  text-book  on  advanced  physics  for  information  concerning  labora- 
[*r>*  steam  kettles  used  for  open  pressure,  and  steam  coils  in  which  the 
can  Ik*  heated  under  normal  pressure  or  in  sup<*rheated  condition. 
;  Irell-kiiown  variety  of  steam  cuil  is  the  steam  radiator,  so  largely  used 
to  Ilea  ting  houses. 

The  advantage  a  steam  coil  possesses  from  the  manufacturing  stand- 
it  is  that  it  can  be  placed  directly  into  the  kettle  containing  the  sub- 
ice  to  be  cooked,  and  thus  the  substance  can  be  directly  heated,  with 
practically  no  loss  by  radiation. 


VALUATION  OF  HEAT 

\VtuIe  we  commonly  speak  of  a  thermometer  as  an  instrument  used 

mi-  heat  and  cold,  this  definition  is  only  partly  true,  as  by  means 

^f)  aometer  we  measure  the  intensity  of  the  heat^  but  not  the 

imntity  produced.     Thus,  while  it  is  true  that  vnth  a  flame  pro- 

_  :i  femp<*rature  of  500°t\  we  can  accomplish  more  heating  in  a 

j\*en  time  than  we  can  with  a  flame  of  150°C.,  nevertheless,  if  w(*  use 

I  flame  of  ISO'^C.  for  a  sufficient  length  of  time,  we  can  usually  accomplish 
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BS  much  as  with  a  oWC,  flame  for  a  shorter  time,  although  there  are,  of 
course,  certain  operations  in  which  the  inteni^^ily  of  heat  b  essential  and 
a  lower  intensity  would  not  do,  even  though  a|>pHetl  for  a  proportionally 
longer  time. 

For  niea^surinp  the  actual  quantity  of  heat^ — the  amount  of  work  done 
by  a  flame — the  unit  called  the  calorie  has  been  deviled. 

A  calorie  represe'tiiJi  the  amount  of  heat  ncc£HHanj  to  raise  one  gramme 
of  water  from  2f*ro  In  one.  degree  Centigrade,  and  will  be  spoken  of  more 
fully  in  the  discussion  of  latent  heat*  There  is  also  the  so-called  large 
caiorie  which  equals  1000  ** small' *  calories. 

THERMOMETERS 

Thermometers  are  instrument e;  used  for  measuring  the  rntensity  of 
heat,  but  not  the  quantity  thereof-  Most  of  these  instrumenis  are  based 
on  the  expansive  power  of  certain  liquids  and  ga^ses.  It  is  characteristic 
of  a  large  number  of  varieties  of  matter  to  expand  w*ith  a  rise  in  tempera- 
ture and,  indeed,  in  regular  proportion  to  the  increase  in  temperature. 
Thus,  an  iron  bar  when  heated  expands,  and  if  the  expansion  is  limited 
to  the  longitudinal  direction  by  encasing  the  bar  in  some  way  so  as  to 
prevent  excessive  lateral  expansion,  the  expanded  bar  can  be  made  to 
operate  on  a  lever  which  moves  a  needle  on  a  dial,  and  thus  represents 
the  intensity  of  heat,  or  the  temperature.  Such  is  the  simplest  form  of 
the  so-called  p^yromet^r,  which  is  intended  to  indicate  temperatm*cs  greater 
than  those  show^n  b}''  the  ordinary  form  of  thermometer. 

To  obtain  an  accurate  thermometer  the  expanding  substance  should 
be  liquid  or  gaseous,  and  in  the  early  days  such  forms  were  devised »  the 
first  being  by  Cialileo,  who  took  a  glass  tulie  filled  with  alcohol  and,  ad 
the  heat  was  increased  and  the  liquid  expanded,  it  of  necessity  rose  in 
the  tube,  and  the  rise  could  be  measiu'ed,  and  in  tliis  w^ay  the  rise  in  tcm- 
peratiu'e  was  crudely  estimated. 

Similar  rough  instruments  were  devised  from  time  to  time,  but  the 
first  step  in  the  scientific  direction  was  made  V»y  Fahrenheit  l>etwt*en 
170^1  and  1724.  Fahrenheit's  first  improvement  was  to  use  mercury  in 
the  thermometer  instead  of  water  or  alcohol,  The  expansion  of  mercury 
is  very  delicate,  and  the  density  of  this  liquid  lieing  so  much  more  than 
water,  it  would  retpiire  a  great  deal  Ici^  of  siime  than  of  water  or  alcohol; 
hence  in  the  Fahrenheit  thermometer  a  much  smaller  tube  was  necessary 
than  in  the  alcohol  thermometer. 

^  It  b  cljiimed  thnt  Ismail  Boullian  made  the  first  mercury  thermcimetcrin  1650,  but 
thiA  wtM  not  u«ed  at  the  time  that  Fahreaheit  devised  his  tbennometer. 

Fahrenheit  also  devised  the  first  acceptable  system  of  graduation^  and 
this  method,  s<miewhat  modified,  is  in  use  to  this  day.  In  graduating 
thii*  thermometer  Fahrenheit  set  about  to  find  absolute  zero,  and  finally 
decided  that  the  greatest  cold  p<:>ssible  was  that  prfnluced  by  a  mixture 
of  IC45  and  ealt.  He  prepared  such  a  mixture,  plunged  his  thermometer 
into  same^  and  marked  off  the  place  where  the  mercury  stood  at  this 
temperature,  and  ilenominated  this  point  xen*. 

That  the  tcmperatiu^e  of  ice  and  salt  is  the  greatest  cold  produced  has 
proved  false.  It  is  usual,  every  winter,  to  find  certain  sections  of  Ihe 
world  wherf*  the  temperature  falls  to  as  low*  as  50°  or  60°  below  zero, 
while  by  chemical  means  the  temperature  of  —  271'*C.  lias  YxHm  attained, 
and  experiments^  of  physicii^t^  secui  to  point  to  the  fact  thai  absolute 
Eero  b  —  27ii%*, 
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Fahrenheit,  however,  having  arranged  his  zero  to  his  own  ^atisfae- 
t!^  "  ':  --•  turned  to  look  for  another  authoritative  standard,  and  for  this 
h  lined  upon  the  temperature  of  the  blood.     He,  therefore,  placed 

h  iev  under  liis  arm,  noted  the  point  to  which  the  mercury 

Ti  (he  space,  and,  for  some  reason  not  explained,  denominated 

■  t  "  The  space  on  the  tube  between  zero  and  24  he  divided  into 
^L  2-  /  -  called  degrees,  and  his  later  experiments  showed  that  on  such 
^■^thermometer  melting  ice  registered  8*^. 

^^»  Such  a  thermometer  was  intended  for  practical  use,  but  it  was  soon 
H  feond  that  the  range  of  24  between  his  zero  and  the  temperature  of  the 
H  blood  was  scarcely  sufficient  for  practical  purpose.^,  hence  he  devised  a 
H  ihermomet-er  in  which  his  former  degrees  were  multiplied  by  four,  and 
H  on  such  thermometer  the  freezing-point  of  ice  was  32°,  and  the  tem|>era- 
H    ture  of  the  blood  96"*,  and  in  terms  of  these  degrees  the  boiling-point  of 

■  water  registered  212^*. 

I  Fahrenheit's  thermometer,  while  a  step  in  the 

H    right  direction^  has  the  misfortune  of  being  based 
™     on  an  unscientific  standard,  as  ice  and  salt  do  not 

proiiuee  the  lowest  known  temperature,  and,  more- 
over, do  not  always  represent  exactly  the  same  tem- 
perature experience  has  long  since  proved.  In  the 
tftme  way  the  statement  that  96°  is  the  temperature 
of  the  blood  is  not  absolutely  accurate,  inasmuch  as 
th^  blood's  temperature  varies  according  to  the  con- 
dition of  the  person. 

The  graduation  adopted  by  Reaumur  in  1730 

WBs  a  clecided  advance  over  the  Fahrenheit  system, 

iusfnuch  as  Reaumur  took  for  zero  an  absolute 

adard  ver>- easily  determined  (the  melting-point 

fict*)^  and  chose  for  his  higher  standard  the  equally 

%ie  and  oasy  unit  of  the  temperature  of  boiling 

%tf>r.     The  latter,  however,  he  denominated  80°, 

^cale  was,  therefore,  much  improved  by 

t  i  1740  in  devising  his  Centigrade  system, 

IB  whii-h  the  melting-point  of  ice  is  zero  and  the 

IxiiUiig'(>oint  of  water  100°,  and  the  space  between 

was  accurately  divided  into  100  parts. 

A  conipanson  of  the  thermometers  can  be  best 
sbown  V>y  appended  sketch  (Fig.  49),  in  which  it  can  be  noted  that  while 
iri  *'     !^  ihrenheit  thermometer  the  space  between  the  freezing-point  and 
b  »int  is  divided  into   180**   (212^-32°),   the  same  space  on  the 

<  >  tU\nded  into  100"*.     Therefore,  we  can  sum  up  the  relative 

-  follows: 

180**^  =  lOO^C. 
1,8**F,  -      VC, 


49. — Com] 
Fahrenheit   and 
thfrmoxneter*. 


ipnmon  of 
CcatigrBtie 


Melting-point,  32** 


Boiling-point,  212* 
100" 


Difference,  180* 
100** 


To  «um  up: 
Mitfltthnr 

which  evolves  the  very  imiwrtant  point  that  1°  Centigrade  eqrtah  1.8** 
Fdtrenhrit. 

If  both  Fahrenheit  and  Centigrade  had  the  same  zero,  or  starting- 
point,  the  conversion  of  one  into  the  other  would  he  very  simple,  as  it 
would  onlv  mean  midtipl>ing  or  divichug  by  1.8,  but  where  zero  is  on 
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Celsius  for  Centigrade)  scale,  32°  is  on  the  Fahrenheit,  and  this  32,  ac- 
cordingly, comes  in  as  a  factor  in  changing  one  kind  of  degree  into  the 
other. 

The  rules  of  conversion  can  be  abbreviated  thus: 

C.  into  F.:  X  1.8  and  +  32;  F.  into  C:  -  32  and  -^  1.8,  to  which 
might  be  added  for  temperatures  below  the  freezing-point,  C.  into  F.:  X  1.8 
and  -  32;  F.  into  C:  +32  and  -^1.8. 

To  explain  this,  sketch  a  thermometer,  similar  to  that  pictured  above, 
with  (centigrade  markings  on  one  side  and  Fahrenheit  on  the  other,  begin- 
ning with  a  line  marked  0  on  the  Centigrade  side  and  32  on  the 
Fahrenheit. 

Suppose  we  have  50°C.  as  a  starter: 

50  X  1.8  =  90.0-90  Fahrenheit  degrees  but  not  degrees  Fahrenheit. 
It  means  90  Fahrenheit  degrees  above  the  melting-point  of  ice,  and  this 
point  is  32  Fahrenheit  degrees  above  the  Fahrenheit  zero.  To  get  the 
actual  degree  Fahrenheit  in  50°C.  we  must  add  this  32  to  the  90  already 
gotten,  when  we  find  that  122°F.  =  SO'^C. 

We  will  try  the  reverse  problem:  How  many  degrees  Centigrade  in 
122°F.?  We  first  get  this  figure  on  the  same  basis  as  zero  Centigrade. 
This  we  do  by  subtracting  32  from  122,  thus  finding  how  many  Fahren- 
heit degrees  122°  is  above  the  melting-point  of  ice.  The  difference  be- 
tween 32  and  122  is  90,  and  this,  divided  by  1.8,  gives  us  50,  Therefore 
122°F.  equals  50°C. 

Below  the  melting-point  of  ice,  the  matter  is  a  little  more  difficult 
of  explanation.  Let  us  choose  as  our  example  how  many  degrees  Fahren- 
heit in  -35X\ 

35  X  1.8  =  63  Fahrenheit  degrees ,  not  degrees  Fahrenheit,  below  the 
melting-point  of  ice — 63  Fahrenheit  degrees  below  the  point  that  is 
marked  zero  on  the  Centigrade  scale.  The  point  marked  zero  on  the 
Centigrade  scale  means  32°  Fahrenheit ;  so  the  63  degrees  we  have  spoken 
of  will  be  partly  above  and  partly  below  zero  Fahrenheit;  32  degrees  of 
it  will  be  al)ove  zero,  the  balance  (63  —  32),  which  is  31°,  will  be  below 
zero  Fahrenheit,  and  thus  we  see  that  —  35°C.  is  equal  to  —  31°F.  In- 
versely, if  we  want  to  know  the  value  of  —  31°F.  in  the  Centigrade  scale, 
the  first  thing  to  do  is  to  find  how  many  Fahrenheit  degrees  there  are 
between  —31°  and  that  point  on  the  Fahrenheit  thermometer  which 
equals  0°C.  This  point  is  32°F.  If  there  are  31°  below  zero  and  32° 
above  that  point  to  0°C.,  then  the  number  of  Fahrenheit  degrees  between 
31°F.  and  the  point  marked  zero  on  the  Centigrade  scale  is  31  -f-  32  =  63. 

In  other  words,  —  31°F.  is  63  Fahrenheit  degrees  below  zero  Centi- 
grade. Take  63,  divide  by  1.8,  and  we  get  35,  showing  that  -SrF. 
equals  -35°C. 

It  would  be  useful  for  the  student  to  calculate  in  Centigrade  degrees 
the  value  of  -40°F.  (see  p.  549). 

Conversion  of  Fahrenheit  markings  into  Reaumur  and  Reaumur 
markings  into  Fahrenheit  is  of  comparatively  little  importance  in  Amer- 
ican pharmacy;  therefore,  a  brief  statement  of  the  factor  will  suffice. 

IfO.s^'R.  -  l.S*F. 

Then,  l^R.  =  >  Jjj  X  l.S,  or  2.25°F. 

Then  to  ronvort  Kmurmir  into  Fahronhoit  multiply  by  2.25  and  add  32. 

Then  to  convert  Fahrcnhcnt  into  K6uunuir  subtract  32  and  divide  by  2.25. 

Varieties  of  Thermometers. — The  usual  form  of  thermometer  consists 
of  a  gla.'^s  bulb  to  which  is  attached  a  capillary  tube.  In  it  is  placed  a 
sufficient  ({uantity  of  boiled  mercury  to  fill  the  bulb  and  the  lower 
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portion  of  the  tube.  In  the  cheaper  form  of  thermometer  air  is  allowed 
to  remain  in  the  rest  of  the  tube,  whch  is  scaled  at  the  other  end.  In 
»iM*h  thermometers,  however,  after  continued  use^  the  mercury  is  gradu* 
a  zed  by  the  air,  rendering  the  instrument  less  accurate;  t bere- 

ft ir»  finer  grades  of  thermometer  the  air  is  replaced  by  pure  nitro- 

gen, or  a  vacuum  is  made  in  the  tube.  This  bulb  and  tube  Ls  then  at- 
tached to  a  scale  in  the  several  ways  that  convenience  suggests,  the 
cheaper  forms  of  thermometer  being  merely  fastened  to  a  piece  of  wood  on 
irhich  the  scale  is  marked,  while  the  chemical  and  pharmaceutic  ther- 
mometers are  usually  inclosed  in  a  glass  tube  inside  of  which  the  scale  is 
placed,  the  intention  in  this  case  being  to  make 
the  thermometer  of  cylindric  form  and  sufficiently 
funall  to  permit  insertion  through  a  cork,  and  then 
iDlo  the  neck  of  a  Bask.  On  such  thermometer 
Ibe  scale  is  made  of  paper  or  porcelain  placed  in- 
side of  the  outer  tube,  or  else  it  is  engraved  on 
llic  outer  surface  of  the  outer  tube,  the  latter 
being  particularly  the  case  in  the  exceedingly 
small  and  delicate  thermometers  used  in  estimat- 
ing boiling-  and  melting-points  (Fig,  50). 

In  purchasing  a  thermometer  for  pharmaceutic 
purposes^  always  avoid  those  with  paper  scales, 
for  should  one  be  heated  above  125°,  it  will  scorch 

I  and  even  char,  and  the  reduction  in  cost,  as 
compared  to  the  porcelain  scaled  thermometer, 
i»  too  little  to  justify  the  economy ► 
■  It  is  needless  to  say  that  a  Centigrade  ther- 
Bometer  should  be  so  accurately  adjusted  that 
fee  jsero  mark  coincides  with  the  height  of  the 
mi?rcury  column  when  plunged  into  melting  ice, 
aod  that  the  100"^  mark  should  agree  with  the 
height  of  the  mercury  column  when  placed  in 
Ibe  temperature  of  steam. 

To  test  thermometers  for  this  purpose  is  a 
▼rry  simple  matter.  Such  tests  should  be  made 
from  time  to  time  on  every  thermometer,  used 
119  the  glass  in  the  thermometer,  on  aging,  under- 
gcMse  more  or  less  contraction  and  therefore  is  apt 
tt»  beeome  inaccurate.  Details  of  this  testing 
wiQ  be  found  in  Part  VL 

A  modification  of  the  thermometer,  sold  in 
phirmaciesy  although  not  used  in  pharmaceutic 
Operations,  is  the  well-known  fever  thermometer, 

'Oiifi  is  generally  limited  to  the  temperature  of  the  human  body— say 
from  90**  to  nO**F.  Thermometers  of  such  Hmited  marking  can,  of 
oourse,  be  made  smaller  than  those  of  larger  scope,  hence  are  more  con- 
venient for  carrying  by  a  ph3\sician. 

A  poptilar  form  of  this  instrument  is  the  so-called  "self-registering 
Ibern  ,'*  in  which  a  portion  of  the  mercury  rises  to  the  greatest 

heigh  operation,  and  does  not  retm'n  with  the  rest  of  the  mercury 

IB  oooiracling,  thus  leaving  a  register  of  the  patient ^s  temperature  for 
esBmination  by  the  physician  on  his  return  visit. 

Thii*  brciik  in  the  mercury  column  must  be  remedied  before  the  ther- 
mometer is  used  for  another  operation,  and  this  can  be  done  very  simply 
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by  grasping  the  thermometer  by  the  upper  end,  raising  same  above  the 
shoulder,  and  giving  it  a  downward  circular  sweep.  This,]  repeated 
several  times,  will  remedy  the  break.  The  same  treatment  applies 
to  a  chemical  thermometer  when  such  a  break  in  the  filament  occurs. 

In  some  cases,  however,  the  break  is  so  persistent  as  to  resist  these 
efforts,  when  it  can  be  brought  down  by  gently  warming  the  thermometer 
until  the  mercury  rises  to  the  broken  part  and  forces  same  up,  and  then 
shaking  the  mercury  down  as  above  mentioned. 

Other  Varieties  of  Thermometers. — In  pharmacy  the  thermometers 
above  mentioned  are  practically  the  only  ones  employed,  and  to  such 
thermometers  the  measure  of  the  temperature  is  limited  to  minus  40°C., 
the  freezing-point  of  mercury,  and  to  plus  360°C.,  the  boiling-point  of 
mercury.  In  technic  the  measurement  of  higher  temperatures  is  often 
desired,  and  for  such  purposes  modifications  called  "pyrometers"  are 
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FiC'  51. — Lead  bath  and  psrrometer  (for  high  heat  experiments) 


employed.  The  simplest  form  of  pyrometer  is  the  iron  bar  mentioned  on 
p.  76.  In  another  form  the  bulb  and  tube  are  made  of  finest  porcelain, 
filled  with  air,  which  expands  on  heating,  and  the  expansion  is  measured 
by  the  pressure  of  the  air  on  a  mercury  column. 

A  more  modern  form  of  pyrometer  is  one  in  which  electricity  is 
employed,  this  acting  on  the  principle  that  certain  substances  on  heating 
show  more  resistance  to  electricity  than  when  cold;  indeed,  in  exact  pro- 
portion to  the  increase  of  temperature.  Therefore  in  such  an  instru- 
ment a  current  of  electricity  is  conducted  through  the  metal,  which  acts 
as  the  thermometer,  and  the  temperature  is  estimated  from  the  reading 
of  the  resistance  gauge,  or  ammeter. 
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CHAPTER  V 


APPLICATIONS  OF  HEAT 

In  studying  the  dozen  or  more  pharmaceutic  processes  involving  the 
ase  of  heat,  we  note  that  they  can  be  best  understood  when  presented  in 
the  following  tabulated  form: 

I.  Chemical  change  in  the  heated  product : 


1.  Substance  is  inorganic,  is  strongly 
heated,  and  gives  off  gas. 


2.  Substance  is  organic. 


(a)  COi  eliminated,  ccUcinatum. 

(b)  Gas  eliminated  with  a  flame,  ignition. 

(c)  Gas  eliminated  with  crackling  sound, 
deJkigrcUian. 

(a)  Strong  heat  without  access  of  air, 
carbonization. 

(6)  Strong  heat  with  access  of  air,  in- 
cineration. 

(c)  Moderate  heat  only,  torrefaction: 


II.  Physical  change  produced  in  heated  product: 

1.  Solid  temporarily  changed  to  liquid,  fusion. 

2.  Solid  or  liquid  temporarily  changed  to  gas,  vaporization. 

The  modifications  of  vaporization  can  best  be  tabulated  as  follows: 


Method 
Simple  vaporization. 


Vaporization  and  condensa- 
tion  


Object  Sought  Name  op  Process 

((a)  Liquid  residue Evaporation. 
r  Desiccation. 
(6)  Solid  residue j  Exsiccation. 

[  Granulation. 
/  (a)  Volatile  liquid  Distillation. 

\  (6)  Volatile  solid 


Sublimation. 


Discussing  the  several  processes  individually  we  find  the  following 
points  of  interest  and  importance. 

Calcination  is  the  process  of  strongly  heating  a  carbonate,  whereby 
the  gas,  carbon  dioxide,  is  driven  off  and  the  oxide  of  the  metal  remains. 

Note  the  similarity  between  the  w^ords  *' calcination'^  and  **calx.'' 
Calx  is  the  Latin  name  for  lime,  calcium  oxide,  CaO,  which  is  made  by 
strongly  heating  calcium  carbonate,  CaCOs,  when  carbon  dioxide,  C02^ 
passes  off.  By  the  identical  process — calcination — the  oxides  of  magne- 
sium and  zinc  are  produced,  as  the  following  comparison  shows: 


CaCOa 
CO, 

Ca   O 


MgCO, 
CO2 

Mg   O 


ZnCOs 
CO2 

Zn    O 


The  results  of  above  subtraction — the  remaining  oxides — are  said 
to  lx»  *' calcined. '^ 

While  the  largest  operations  of  calcination  are  performed  in  huge 
plants  of  masonry'  called  lime-kilns,  in  the  laboratory  the  substance  to  be 
calcined  is  usually  placed  in  an  evaporating  dish  (see  p.  90)  or  in  a  crucible, 
the  source  of  heat  being  a  blast  lamp. 

Crucibles  are  utensils  of  various  sizes,  shapes,  and  materials,  accord- 
ing to  the  objects  for  which  intended.  The  name  crucible  dates  from  the 
middle  ages,  when  the  alchemists  (the  forerunners  of  the  chemists),  in 
invoking  Divine  aid  in  their  operations,  marked  utensils  of  this  character 
with  the  sign  of  the  cross  (Latin,  ^'crux'^). 

6 


82 


SmOlPLES   OF   PHARMAC 


■fi 


Thp  modem  cnicibles  are  made  of  the  foliowinK  materials 
Firo^ay  or  Hessian  cnmbkts  (Fig.  52)  are  very  cheap  and  convenient 
apparatus  for  conducting  high  heat  exi^riments.  They  usually  corae 
ranted,  in  sizes  ranging  from  15  to  5CMJ  inils,  The^  chief  drawback  is 
that  they  are  poorly  annealed,  and  are  therefore  liable  to  break.  More- 
over^ they  are  too  porous  to  holil  wat^r. 

Graphite  crucibles  jire  more  exi>ensive,  but  are  durable.  They  are 
couioionly  called  *' black-lead  crucibles,"  and  are 
of  the  same  material  of  which  the  ''lead*'  of 
pencils  and  the  cake  stovc-blarking  is  composed. 
They  are  used  more  for  clieinical  than  for  phar- 
maceutic work,  as  is  also  that  form  of  cruciltle, 
*'  the  cupel,"  which  is  made  of  bone-ash  and  used 
exclusively  in  metaUurg>'. 

Porcelain  crucibles  are  the  most  popular  of  all 
forms  of  crucibles,  they  being  comparatively 
durable,  easy  to  clean,  and  moderate  in  price. 
They  can  be  obtained  in  all  sizes,  but  the  most 
convenient  are  those  of  15  to  30  mils  capacity 
(Fig.  53). 

Plahnnm  cructbles  are  too  expensive  to  be  of 
ordinary  pharmaceutic  use,  but  the  purchase  of 
a  platinum  crucible  is  by  no  means  a  bad  investment,  as  when  the  in- 
strument has  become  worn  out>  the  platinum  of  which  it  is  composed 
can  be  sold  ut  a  price  but  little  below  its  original  cost.  The  most  con- 
venient size  of  platinum  crucible  is  one  of  10  to  15  mils  capacity.  They 
are  of  great  value,  because  durable  and  because  possessing  powers  of  re- 
sistance against  chemicals  far  greater  than  other  metals.  This  great 
.idvautage  must  not  he  abused,  however,  for  it  should  be  clearly  remem- 
lK*red  that  sulphides,  hypophosphites,  potassium  and 
lead  salts  affect  platinum,  mining  the  crucible  in  which 
they  are  heated. 

Appliances  necessary  to  the  successful  handling  of 
cnmhWs  Sire  criicible  t4mgA  (Fig.  M  ).  which  are  used  for 
Ufting  crucibles  and  triangles  on  which  they  rest  while 
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Fig.  &2, — ^Hrauan  cnicibl*. 
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91s,  49,'— PoTMlftlii  nrumblipa  Id);  ^laUBum  orueiblo  (t>). 


Fiff   A4  — Cruciblii 
tntig*. 


being  he^itcd.     Th*-^,  as  shown  in  cut,   primarily  consist  of  iron  wire 
oovered  by  day  hence  obtainable  at  small  cost.     The  triangleJ 

resta  on  or  is  sut-  i  by  a  tripod  (Fig.  55)  or  eke  on  the  ring  of  al 

retort  stand. 

Ignition  is  the  process  of  heating  inorganic  matter  strongly,  whereby 
certain  portmti?*  are  driven  off  in  gajseous  fonns  (usually  with  formatioii| 
of  a  flame),  leaving  the  non-volatile  residue.     This  process  is  used  in  phar- 
miK'y  in  noim*  anal>^ses,  for  exaniple:  the  United  States  Pharmacopceia  o(j 
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ISW  directed  in  a  test  for  sulphurated  antimony,  that  the  same,  on  being 
healed,  should  lose  its  sulphur  by  ignition,  leaving  a  residue  consisting 
chiefly  of  antimony  oxide.  Likewise  ignition  is  used  in  the  burning  of 
inm  pyrite8f  when  the  sulphur  which  it  contains  combines  with  the  oxygen 
of  the  air  to  form  the  gas  sulphurous  oxide,  leaving  a  residue  (ferric  oxide) 
brhind« 

The  ignitions  of  pharmacy  are  usually  per- 
formed on  platinum  foil,  in  crucibles,  or  in 
evaporating  dishes,  or  even  on  the  end  of  a 
spatula  or  knife-blade.  Thus  the  presence  of 
calcium  sulphate  in  a  sample  of  precipitated 
sulphnr  is  easily  detected  by  igniting  a  bit  of 
f'  cted   chemical  on   the   blade  of  a 

^j  /hen  it  leaves  a  residue  only  in  case 

caicium  sulphate  is  present. 

Deflagration  is  the  process  of 

strongly  heating  a  substance  readily 

yielding  oxj^gen,  when  this  element 

is    evolved    with   a   characteristic 

crackling  sound.   This  phenomenon 

occurs  when  potassium  nitrate  or      pi-   w.—Heatm*  crucibh:   a. 

potassium  chlorate  is  heated,  and  Cmrlbie;  h.  triangle;  c,  tripod;  ,i, 

'*  ,  *  I .  rt-  ,     -  HtinBcn  burner. 

the  process  is  quite  difierent  from 

that  of  **  decrepitation,"  which  will  be  explained  in  the  chapter 

on  Crystallization. 

Deflagration  is  used  in  no  process  of  pharmacy,  but  it  is  of 
value  in  the  testing  of  some  official  chemicals,  such  as  potassium 
nitrate.  To  produce  deflagration  the  salt  is  sprinkled  on  hot 
coals,  or  is  heated  on  platinum  foil  or  is  placed  in  a  deflagrat- 
ing spoon  (Fig.  56). 

Carbonization  is  the  process  of  strongly  heating  an  organic 
substance  (that  is,  a  substance  containing  carbon)  in  a  vessel 
protected  from  access  of  air.  Under  this  treatment  the  hydrogen 
and  oxygen  usually  found  in  organic  substances  associated 
with  carbon  pass  off  in  the  form  of  water,  leaving  behind  the 
carbon  or  charcoal. 
J^  This  process  is  rarely  employed  in  pharmacy,  and  when 

%0  utilized  may  be  performed  in  a  rather  tightly  covered  crucible. 
The  typical  example  if  carbonization  is  the  manufacture  of 
charcoal — **the  charcoal  burning** — an  industry'  of  the  southern 
United  States. 

If  carbonization  is  carried  on  in  a  retort  and  the  volatile  products 
collected,  the  process  is  called  desiruciive  distillation.  By  such  destruc- 
tive distillation  of  wood,  wood-alcohol,  acetone,  and  acetic  acid  are  now 
made, 

locineratton  is  the  process  of  strongly  heating  an  organic  substance 
11^  '  r;^  of  air,  whereupon  the  carbon,  aa  well  as  the  hydrogen  and 
ci'  -  dis8ipated,  as  oxidation  products,  and  nothing  is  left  but  inor- 

gatur  -md  in  the  original  substance,  and  commonly  called  ashes. 

h  *>n  is  hke  carbonization,  save  that  the  former  process  is 

performed  in  a  utensil  where  the  air  cannot  get  at  the  organic  substance, 
vhile  in  incineration  the  air  has  full  access.  This  makes  the  important 
difference  that  in  carbonization  the  residue,  after  heating,  is  carbon  or 
ctiaicoal  and  inorganic  salts;  while  in  incineration  the  carlx>n  combines 
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with  the  oxygen  of  the  air  to  form  the  gas,  carbon  dioxide,  COj,  whicb| 
passes  off,  leaving  behind  only  a  small  residue  (ashes)  consisting  of  inor- 
ganic salts.     Such  an  operation  is  evei'j'  open  fire;  such  is  the  process  of 
cremation.     Its  use  in  modern  pharmiicy  is  limited  toj 

1  chemical  examinations^   the  amount  of  ash  >ielded  b3 

drugs  being  in  .^ome  cases  a  vaUiaV)le  criterion  of  quahty.J 
Such  ash  estimationB  are  performed  by  carefully  dryingl 
a  crucible  by  heating  in  Bunsen  burner  for  fifteen  minutes,] 
weighing  same  after  cooling  in  a  dcHiccator  (p.  110),  care*' 
fully  placing  the  drug  in  the  crucil)le,  and  weighing,  in- 
cinerating same,  and  finally  weighing  the  remaining  ash. 
In  alchemistic  times  the  ashes  from  the  certain  plants 
were  supposed  to  be  of  gre^t  value  in  medicine.     Thua 
the  ashes  of  wormwood,  which  modern  chemistry  has 
shown  to  consist  chiefly  of   potassium  carbonate,  waal 
highly  esteemed  under  the  name  of  **sal  absinthii,'*  or  I 
** salt  of  wormwood,"  two  synonyms  which  still  cling  to] 
the  commercial  salt. 

Torrefaction  is  the  process  of  more  moderately  heating! 
organic  matter  with  access  of  air,  in  which  case  the  active 
principles  of  the  substance  are  not  eliminated,  but  are 
merely  modified.     The  process  is  what   is  commonly  j 
Hi.  57  — Mcating-  called  ^* roasting/'  and  a  familiar  illustration  is  the  roast- 
fSiSt\  *^*Tbifrmom^  ^"K  ^^  coflfee,  peanuts,  etc*     In  pharmacy  it  is  an  obsolete 
v(er/ r,  iubsUDco in  proccss,  although  formerly  *^ torrefied  rhvbarb'*  enjoyed 
considerable  vogue. 
The  operation  is  performed  by  placing  the  drug  in  an  evaporating 
dish,  watch-glass,  or  crucible,  and  exposing  it  to  a  steady  moderate 
heat ;  best  applied  by  means  of  a  drying  oven  (p.  1 10). 
Fusion  is  the  process  of  converting  a  solid  into  a 
liquid  by  means  of  heat  without  the  aid  of  a  solvent, 
the  object  asually  being  to  enable  the  straining  of 
the  fluid  mass  or  the  mohling  of  it  to  some  special 
shape  at  the  moment  of  solidification.     The  proceaa 
is  so  well  known  that  it  is  scarcely  necessary  to  do 
more  than  refer  to  the   well-known   operation  of 
melting   wax  as  an  illustration  of  fusion.     This, 
therefore,  is  an  official  fused  substance,  as  is  also 
the  official  molded  silver  nitrate. 

Substances  are  fus*»d  in  any  appropriate  vessel 
^-crucible,  test-tube,  or  dish — and  the  melled  mass 
Ftrained  or  poured  into  molds  as  desired,  it  being 
liardly  rie<'essarv  to  state  tliat  since  the  liquid  re^ 
turns  in  solid  form  as  soon  as  the  heated  mass 
reverts  to  ordinary  temjierature^  the  fused  condi- 
tion is  merely  temporar>% 

The  mcUmg-point  of  a  substance  is  estimated  by 
placing  the  pow<lered  ma«s  in  a  very  small  tube, 
attaching  this  tul>e  to  a  th"  (cr,  and  immersing  the  thermometerl 

and  tube  into  concentrated  i  acid  contained  in  a  beaker  or  flask  ' 

(Fig.  57).     Heat  is  then  ap  the  acid,  and  the  moment  the  sub- 

stance fanes,  the  thermomet-  ^i. 

The  pre^Mit  phnrmacotMrin  prt^cribes  (Part  II,  p*  596)  very  elaborate^ 
directions  for  taking  meUing-fKiinU   tmd  the  illustration  (Fig.  58) 
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taken  from  that  work.  The  extra  thermometer  placed  above  the  one 
used  for  determining  the  actual  melting-point  is  to  note  the  temperature 
outride  the  sulphuric  acid,  since  the  upper  part  of  the  thermometer  is 
dkeetly  exposed  to  the  air  and  is  Ukely  to  give  fauh y  results.  The  factor 
of  oofrection  is  also  given  in  the  phtirmacopcDial  explanation. 

It  d*x*s  not  always  happen  that  the  temperature  at  which  a  solid  fuses 
(the  melting-point)  is  the  same  as  the  temperature  at  which  the  fused 
maieriiil  returns  to  its  solid  form.  This  last  temperature  is  called  the 
ivmgtnling'poiyU.  Details  of  estimation  of  the  eongealing-pomt  is  given  in 
the  present  pharmacopceia  (Part  11,  p«  599). 

yaporization  is  a  general  term  meaning  the  change  of  a  solid  or 
i. liquid  into  a  vapor;  the  latter  term  meaning  the  gaseoiis  form  of  a 
ibstaxiee,  w^hieh  at  ordinary  temperatures  is  either  a  solid  or  a  liquid. 

Liquids  and  sohds  are  held  together  by  the  force  of  cohesion  exerted 
h  molecides.     In  gases,   the   molecules,   instead   of  being  held 

l»  .  .  actually  repel  each  other;  the  force  of  cohesion  is  practically 

overcome*  To  overcome  this  requires  much  energ\%  and  it  is  into  such 
energy  that  that  surplus  heat  of  vaporization  is  converted.  ^Steam, 
when  placed  in  a  position  in  which  it  can  gradually  assume  normal  tern- 
l^^^.t...^.-  reconverts  the  energy  necessar>'  to  keep  its  molecules  apart 
IT  ,  imparts  this  heat  to  the  surrounding  media*  and  returns  to 

hf^Lii'i  n>rm.  Even  so  do  all  volatile  liquids,  and  the  process  whereby  a 
%*]ipor  passt«  into  a  liquid  form  is  called  condensation.  This  condensation 
ii  Qsaally  hastened,  in  general  practice,  by  application  of  cold  water  or 
ifse  to  the  vapor. 

The  form  of  energy  necessary'  to  keep  the  molecules  of  a  substance 
sttlfieiently  far  apart  to  maintain  the  vapor  form  of  that  substance  is 
allcil  *' latent  heat  of  vaporization.''  Latent  heat  can  be  simply  explained 
as  follows:  We  take  a  flame  that  would  register  500°C-  on  a  thermometer 
and  put  over  it  a  pot  of  hot  water;  the  temperature  of  that  water  will 
never  rise  much  above  lOO^^C.  Possibly  it  may  reach  102'*  or  103°C.,  but 
liaMly  higher.  What  then  becomes  of  the  surplus  heat  of  the  flame?  It 
heeoiiies  hidden,  it  is  said;  hence  the  term  ** latent, ^^  from  the  Latin 
"teteo,"  to  hide. 

But  the  term  is  scarcely  correct.  W^e  learned  in  Chapter  IV.  that 
h<sat  was  molecular  motion — a  kind  of  energ>'.  Now  this  energ>'  can 
be  transformed  into  other  forms  of  energy  under  certain  conditions, 
and  that  is  what  happens  in  the  case  under  consideration. 

Walter  when  it  reaches  100**C.  is  converted  into  steam — it  is  changed 
bom  a  Uquid  to  a  gas.  This  transformation  means  work.  It  means 
GCpenditure  of  energv%  and  the  energy  needed  comes  from  those  400°C. 
of  beat  wliich  we  say  becomes  latent. 

One  of  the  fundamental  rules  of  phj-^ics  is  that  energy  is  never  lost. 
Wc  may  lose  sight  of  it,  but  it  merely  assumes  another  form.  Accord- 
tngly^  all  that  energ>^— all  those  400^  latent  heat  in  the  flame — is  to  be 
found  in  the  steam,  ready  for  other  work,  as  can  be  shown  as  follows: 

Take  equal  parts  of  water  at  100''  and  at  0^  and  the  mixture  will  have 
a  temperature  of  50^,  the  mean  of  100  and  0.  Take,  on  the  other  hand, 
l^ual  parts  of  steam  at  100"^  and  w^ater  at  0*^  and  we  get  water  at  100°, 
Iflk  ^ow6  that  steam  at  100"^  contains  more  heat  than  water  at  100**; 
that  Ihi^  extra  heat  is  useil  to  hold  the  molecules  of  the  vaporized  water 
apart.  The  exact  quantity  of  energy  has  been  gaged,  and  it  is  found  by 
exper'  uie  part  of  steam  at  100°  is  not  merely  capable  of  raising 

one  p  f  from  zero  to  100°,  but  can  actually  raise  5.4  pounds  of 
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water  from  zero  to  100°.     Accordingly,  1  pound  steam  can  raise  54 
pounds  water  l^C,  aiu!  wc,  therefore,  say  the  latent  heat  of  steam  is 
640  calories  (the  exact  figure  is  535.9). 

This  explains  why  steam  h  so  much  more  valuable  for  beating  pur- 
poses than  an  equivalent  amount  of  w^ater  at  the  same  temperature,  ad 
It  also  explains  why  steam  is  so  much  "hotter"  than  water  at  the  same 
temperature,  w*hy  a  ste^m  scald  is  so  much  more  painful  than  a  scald 
fi*om  l>oiling  water. 

The  changing  of  the  liquid  into  vapor  occurs  at  all  temperatures. 
That  water,  for  example,  evaporates  freely  at  ordinary  temperatures 
is  demonstrated  by  the  fact  that  a  towel  soaked  in  water  and  hung  in 
such  a  position  as  to  allow  axscess  of  air  will  readily  dr>^  or,  in  other 
words,  water  will  evaporate  therefrom.  However,  water  evaporates 
with  the  greatest  facility  only  when  the  boiling-point  is  attained. 

The  boiling-point  is  of  such  pharmaceutic  importance  that  it  behoov«*3 
every  student  clearly  to  understand  when  and  how  ebullition,  or  boilingp 
commences. 

When  a  pot  of  water  is  on  the  fire,  the  first  part  of  the  liquid  to  reach 
100'^(.\  is  that  nearest  the  flame — at  the  bottom  of  the  pot»  It  is,  there* 
fore,  the  water  at  the  lK)ttoni  that  is  first  changed  to  steam* 

Steam  is  vapor — a  state  of  aggregation  in  which  the  molecules  t^nd 
to  get  away  from  each  other.  They  have  overcome  the  force  of  cohesion^ 
are  wild  to  break  bounds  and  escape  into  the  open  air.  This  tendency  of 
a  liquid  to  expand  to  a  gas  is  called  the  tenmon  of  its  vapor. 

The  stciim  at  the  bottom  of  the  kettle  has  its  tension,  but  it  is  re- 
strained in  two  ways.  It  has  above  it  the  weight  of  the  column  of  water, 
in  the  pot,  and  on  top  of  this  the  weight  of  the  atmosphere,  which  pressesl 
down  with  the  force  of  almost  fifteen  pounds  to  each  square  inch  of  sur- 
face* Before  the  steam  can  escape,  before  the  bubbles  of  vapor  can 
rise  to  the  surface,  the  combined  restruning  power  must  be  overcome  by 
the  tension  of  the  vapor  of  water,  and  the  point  where  the  tension  of  the-] 
vapor  overcomes  the  pressure  of  the  atmosphere  is  the  boiling-point, 
and  is  attained  only  at  a  certain  degree  of  heat  absolutely  fixed  for  each 
liquid* 

Vapor  may  pass  off  at  temperature  under  the  boihng-point^  but 
theji  passes  from  the  surface  of  the  Uqui<l,  witli  little  or  no  disturbance, 
and  takes  place  rather  slowly. 

It  is  only  at  that  supreme  moment — that  moment  when  the  heat 
attained  is  sufficient  to  raise  the  tension  of  the  vapor  above  the  pressure 
of  the  atmosphere,  that  the  liquid  boils;  that  bubbles  of  steam  arise  from 
the  bottom  of  the  heated  liquid. 

The  statement  that  a  Uquid  begins  to  boil  when  the  tension  of  its 
vapor  is  greater  than  the  pressure  of  the  atmosphere  can  be  easily  dem 
onstrated  by  the  following  simple  experiment: 

A  glass  tube  sealed  at  one  end  and  about  three  feet  long  is  exactly 
filled  with  mercury,  and  inverted  into  a  bowl  containing  the  same  liquid. 
It  will  l>e  noted  tliat  the  mercur>'  in  the  bowl  will  support  a  column  of 
mereurj'  inside  the  tube,  usually  al>out  thirty  inches  above  its  surface 
The  force  supporting  the  column  of  mercury  thirty  inches  high  is  non< 
other  than  the  pressure  of  the  atmosphere  on  the  surface  of  the  mercur;^ 
in  the  bowl,  an«l  if  the  are^i  of  the  interior  of  the  tube  be  one  square  inch, 
it  will  be  found  that  the  weight  of  this  thirty-inch  column  of  mercury  will 
be  H.7  potinds. 

From  this   we  dc^duoe  the  statement  that  the  usual  atmospb 
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is  14,7  pounds  to  the  square  inch,  and  this  has  been  proved 
ier  ways. 

We  thus  learn  what  is  meant  by  the  pressure  of  the  atmosphere. 
Now,  in  order  to  demonstrate  the  second  part  of  the  statement  jUBt 
given  above,  that  a  Uquid  begins  to  boil  when  the  tension  of  its  vapor 
overcomes  the  pressure  of  the  atmosphere,  we  insert  into  the  vacuum 
in  the  tube  above  the  column  of  mercury  an  appropriate  quantity  of 
water,  which  at  ordinary  temperatiu-es  w^ill  have  but  little  effect  on  the 
heiglit  of  the  mercury  column.  The  moment  we  begin  heating  the  water 
a  change  occurs,  the  mercury  being  graduaUy  pushed  down  toward  the 
niCTcury  in  the  bowl  by  the  expansive  force  of  the  warmed  vaporized 
water;  in  other  words,  by  the  tension  of  the  vapor  of  the  water.  As  the 
%i  is  continued  the  pressure  of  the  vapor  of  the  water  pushes  the 
_  rcur>'  farther  and  farther  down;  in  other  words,  gradually  overcomes 
the  pressure  of  the  atmosphere,  and  this  before  the  liquid  begins  to  boil. 
The  moment  the  liquid  begins  to  boil  it  is  observed  that  the  mercur>^ 
been  completely  forced  from  its  former  place,  that  is,  the  column 
mercury  tliirty  inches  high  has  disappeared — the  tension  of  the  vapor 
of  water  has  become  equal  to  the  pressure  of  the  atmosphere. 

This  experiment  can  be  carried  on  with  equal  success,  with  liquids 
otlier  than  water,  in  which  cases,  it  is  found  that  the  column  of  mercurv^ 
completely  forced  down  from  the  barometer  at  the  moment  the  boO- 
-point  of  that  liquid  is  reached.     The  boiling-point  of  water  decreases 
>ut  rC.  for  each  1080  feet  ascent. 

That  different  liquids  possess  different  boiling-points  is,  of  course, 
» well  known  to  require  much  comment,  but  mention  may  be  made  that 
1e  water  boils  at  lOO^^C,  alcohol  boils  at  78*^,  chloroform  at  61*^,  and 
I'ther  at  So"*. 

EdijfuUion  of  boiling-point  is  discussed  in  Part  VII.  and  on  p»  95,     An 
i*laborate  method  of  estimating  the  boiling-point  is  given  in  the  present 
lacopceia  (Part  11. ,  p.  598). 
As  shown  in  the  table  given  on  p.  81,  there  are  several  modifications 
*»f  vaporization,  all  of  which  will  now  he  discussed. 

Evaporation^  in  the  strict  sense  of  the  word,  means  the  vaporiaa- 
lioQ  of  a  liquid  from  a  liquid,  as,  for  example,  the  removal  of  water 
from  glycerin  by  gentle  heat.  In  a  broader  sense  of  the  term^  however, 
It  includes  the  removal  of  liquid  by  heat  from  any  solution.  Thus  it  is 
ilDorp  usual  to  speak  of  evaporating  a  solution  of  salt  than  of  evaporating 
Iter  from  glycerin. 
Condilions  Affecting  Evaporation, — The  rapidity  of  the  evaporation 
ifepeods  rather  largely  on  the  following  conditions; 

Flivt,  ammtni  of  heat. 

The  grmier  ilie  source  of  heat^  the  more  rapidly  the  evaporation  wiU  take  place, 

flaeopcl,  Iht  amount  of  atmospheric  pressure. 

As  noted  above,  the  less  the  atniospheric  pressure,  the  lower  the  temperature 
oeoeaary  to  bring  the  liquid  tx)  the  state  of  ebullition.  Thus,  while  water  boils  at 
lb»  ordmary  atmosj)heric  pressure  of  14.7  pounds  to  the  square  inch,  at  lOO^'C,  the 
mm9  water,  placed  in  a  container  from  above  which  the  pressure  of  the  atmosphere 
ku  been  iMBteiied  to  only  IJ  pounds  to  the  square  inoh»  will  boil  at  50^0.,  and,  on 
'e  oilier  hr-'  ^  *^'*  same  water  confined  in  a  container  in  such  way  that  the  pressure 
I  llktt  ftiri  liquid  is  100  pounds  to  the  sqaure  inch,  will  not  boil  until  the  tem- 

f  c-:  IS  reached. 

TiMffiif  '  cases  of  evaporation  arc  carrte<l  on  in  special  apparatus  in  which 

sp         ^     -ssure  has  been  lessened,  such  apparatus  being  calliMl  vacuum  pans. 

Hiinlv  tMnttftiiU  af  humidity  in  the  air. 

An  a<{iieouA  solution,  on  evaporating,  is  converted  into  steam  which,  of  oourse, 
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I  off  into  the  utmospheref  and  the  rapidity  with  whieb  the  air  rcccivf^s  iJiia  ^ 

fa  in  proportion  to  the  amount  of  moisture  already  ctmtjiined  in  the  atmosphere.  T 

dry  atr  natundly  absorba  more  moiiitore  thnti  will  a  humid  atmospherei  hence  liqutdj 
cvapjjmtc  more  rapidly  in  drj'^  air  than  in  humid  air. 

Fourth  J  character  of  the  solvent. 

In  evaporating  liquids  at  the  boiling-point,  the  nature  of  the  solvent  influenccfi  to  a 
Itreator  or  less  dej^ree  the  rapidity  of  evaporation :  a  thin  mobile  liquid  usually  evapo- 
rat<»3  more  rapidly  than  a  dense  and  vi«cid  liquid.  The  question  of  evaponuion  is  not, 
however,  a  mere  question  of  relative  specifii:  gravities,  as  is  shown  bv  the  fart  that  the 
very  volatile  chloroform  (boiling-point,  61")  is  one  and  one-half  times  heavier  than 
watrr^  the  volatility  of  the  chloroform  being  due  to  the  mobility  of  the  Hmiid  and  not 
to  it«  (iensity.  The  reaaon  a  mobile  liquid  evaporates  more  reatlily  than  does  a  viscid 
one  19  because  ita  raoleculesj  haviu};  little  adhesion,  freely  separate  from  one  another, 
thus  affording  the  exit  of  the  vaporized  portion.  In  the  case  of  viscid  hquids,  like 
syrup  or  mucilage  of  gum  arabrc,  the  molecules  do  not  freely  separate  from  one 
anolner,  and  on  evaporation  of  *«uch  liquids  this  fact  can  be  noted  by  examination  of 
the  bubbles  formed  as  the  liquid  vaporizes. 

The  influences  affecting  evaporation  by  boilinp;  and  evaporation 
below  the  hoiUiig-point  are  of  different  character,  in  the  first  cane  the 
main  factor  being  the  extent  of  surface  ex|K)8C(l  to  the  heat»  while  in  the 
latter  case  it  is  the  extent  of  surface  exxK)8ed  to  the  air;  hence  each  of 
these  can  be^t  be  considered  separately. 

Evaporation  by  Boiling. — Since  heat  is  necessary  to  facilitate  boiling;, 
it  follows  that  the  greater  the  surface  exposed  to  the  source  of  heat,  the 
more  rapidly  the  liquid  will  boil,  and  this  result  is  obtained  not  simply 
because  of  such  broadening  of  the  surface  exix>sed  to  the  heat,  but  also 
by  the  fact  that  such  broadening  impHes  a  corresponding  decrease  in  the 
depths  of  the  liquid.  As  an  illustration,  the  volume  of  100  mils  water 
will  have  much  less  depth  if  poured  into  a  flat  dish  than  if  retained  in  a 
graduate,  and  that  the  lessening  of  the  depth  facilitates  ebullition  can  be 
understood  when  the  fact  is  noted  that  the  Uquid  begins  to  boi!  not 
merely  when  the  tension  of  its  vapor  is  greater  than  the  pressure  of  the 

atmosphere,  but  when  such  tension  is 
gi'eater  than  the  pressure  of  the  atmo- 
sphere plus  the  pressure  of  the  column 
of  the  liquid  above.  Hence  in  evaporat- 
ing at  boiling  we  try  to  place  the  liquid 
in  as  thin  a  layer  aa  possible,  by  choos- 
ing flat  forms  of  evaporating  dishes  and  the  like. 

Since  evaporation  by  boiUng  is  influenced  by  the  amount  of  surface 
exposed  to  the  heat,  the  character  of  the  vessel  plays  its  part^  or  certain 
materials  and  forms  transmit  heat  better  than  others.  Thus  iron  and 
copper  vessels  are  better  for  evaporation  of  liquids  than  are  porcelain, 
because  of  the  greater  conductivity  of  the  metals.  This  statement, 
however,  do<\^  not  mean  an  unqualified  recommendation  of  iron  and  cop- 
per utensils  for  evaporation  of  pharmaceutic  products,  as  the  question 
of  preserving  the  purity  of  the  chemicals  is  of  far  more  importance  than 
is  the  rapidity  with  which  it  can  be  evaporated,  and  metallic  vessels  are 
very  apt  to  contaminate  the  products. 

As  to  form,  a  corrugated  vessel  will  transmit  heat  more  readily  than 
a  flat*lxjttomed  one,  as  is  self*«*vident  by  examination  of  Fig,  59,  where 
]'■  '  ■  !i  that  a  corrugated  vessel  actually  exposes  abmit  twice  as  much 
to  the  heat  aa  a  flat-lmUomed  vessel  of  the  same  diameter. 
in  the  same  way  a  liquid  will  evaporate  more  readily  in  a  rough  vessel 
than  in  a  very  smooth  one.  For  this  reason  in  boiling  water  for  domestic 
purposes  a  rough  iron  kettle  is  preferred,  as  the  roiighnass  of  the  utensil 
acts  the  same  as  docs  the  corrugated  bottom  of  the  typical  evaporating  ^ 
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el  mentioned  above.  The  external  roughness  and  lack  of  luster  of 
Ibe  vessel  is  also  a  contributing  factor,  inasmuch  as  finely  polished  exter- 
nal surfaces  act  as  reflectors  of  heat  as  well  as  light,  actually  throwing  off 
tlie  heat  instead  of  transmitting  it  to  the  interior;  hence,  the  making  of 
boilers  and  kettles  with  rough  and  dark  exteriors. 

Evaporation  Below  the  Boiling-point.— While  in  this  case  of  evapora- 
tion more  attention  is  paid  to  the  surface  exposed  to  the  air  than  to  the 
«irface  exposed  to  the  heat,  and  the  two  usually  resolve  into  the  same 
thini;,  because  in  obtaining  the  largest  surface  exposed  to  the  air  we  use  a 
shallow  vessel,  even  as  we  do  in  attempting  to  increase  the  surface  ex- 
posed to  the  heat. 

The  pharmaceutic  appUcation  of  evaporation  below  the  boiling- 
point  b  gi*nt*rally  Umited  to  the  desiccation  of  substances  and  the  evapo- 
ration of  liquids  which  are  apt  to  be  decomposed  when  heated  on  a  wire 
gfi^ni^^  and,  therefore,  directed  to  be  heated  on  a  waler-bath.  While 
&  water-bath  itself  has  the  temperature  of  100°C.,  it  never  transmits 
that  heat  to  the  substance  placed  on  same.  The  actual  temperature  of  a 
li.siil  1  heated  on  a  water-bath  is  usually  from  90^  to  95°C.,  the  sur- 
air  causing  that  much  loss  of  heat  when  transmitted  from  the 
M.i'v,ath  to  the  substance.  For  this  reason  an  aqueous  liquid  cannot 
made  to  boil  on  an  ordinary  water-bath  and,  therefore,  the  evapora- 
'tion  of  such  aqueous  liquid  on  a  water-bath  is  rather  a  tedious  matter. 
Thp  evaporation  can  lie  faciHtated  by  constant  stirring,  this  stirring  pro- 
he  same  effect  on  the  Hquid  as  the  corrugated  bottom  of  the 
mg  di^h  mentioned  above,  by  increasing  the  extent  of  surface 
jK>5»ed  to  the  heat.  Stirring  the  liquid  produces  waves  thereon,  and  as 
wave  in  its  ideal  sense  represents  a  corrugation,  it  means  an  increased 
^ace  exposed  to  the  air.  To  attempt  to  evaporate  an  aqueous  solu- 
n  on  a  water-bath  without  constant  stirring  is  practically  impossible. 
In  some  cases  liquids  are  evaporated  w^ithout  recourse  to  any  ordi- 
heat»  that  is,  at  the  ordinary  temperature,  and  such  is  called  spon- 
eous  evaporation. 

Spontaneous  Evaporation. — An  illustration  of  this  is  seen  in   the 
dr>ing  of  clothes  when  the  same  are  spread  to  their  utmost  extent  and 
nded  from  lines,  thiLs  increasing  the  surface  exposed  to  the  air, 
cations  of  this  principle  are  comparatively  limited  in  pharmacy*  as 
moet  cases  the  ordinar>"  sources  of  heat  are  generally  cheap  enough  to 

it  their  use  in  evaporation. 
Two  cases,  however,  in  which  spontaneous  evaporation  is  used  com- 
mally  may  be  citt*d.     In  the  first  case,  in  Germany,  salt  is  extracted 
jm  mineral  waters  by  this  process  with  profit,  w^here  evaporation  with 
re  fuel  would  not  pay.     In  such  process  the  water  is  allowed  slowly 

|t  it   through  wot>den  frames  about  thirty  feet  high  and  many  feet 

ng.  hi  led  with  straw  and  twigs.  This  framework  has  no  sides,  thus 
ording  a  thorough  circulation  of  the  ah%  and  as  the  liquid  trickles 
tbrt>ngh  the  frame,  enough  of  the  water  is  evaiwrated  to  cause  it  to  reach 
the  bottom  trough  sufficiently  concentrated  to  justify  using  heat  for  the 
html  evaporation. 

Another  case  of  spontaneous  evaporation,  applied  commercially, 
is  the  evaporation  of  gea-water  practised  in  Port\igal  and  Spain,  where 
(lire* '       '      '      i  is  utilized  for  evaporation. 

I-  lie  sohition  is  puniped  into  shallow  ponds  and  allowed  to 

id  t?Xf*<Jc^^d  to  the  sun's  rays  for  three  or  four  weeks,  when  sufhcient 
a|K>ration  will  have  occurred  to  start  a  crystallization  of  the  salts. 
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Evaporating  Apparatus. — The  articles  e^eiitial  to  o\*aporation 
phariDttcy  are  dishes  and  stirring  rods  and  the  appropriate  soureea 
heat.  Other  apparatus  used  in  the  technic  and  of  advantage  in  pharmacy^ 
though  not  essential,  are  fume  closets  and  hoods^  grommets,  and  the 
very  useful  but  expensive  vacuum  apparatus. 

Evaporating  Dishes, — These  are  made  of  porcelain,  glass,  or  platinum, 
shallow  vessels  of  the  appearance  shown  in  Fig*  60.  For  practical 
purposes  the  porcelain  dish  b  generally  preferred,  being  more  durable 
and  comparatively  inexpensive*  Glass  evat>orating  dishes  are  too  fra- 
gile for  continued  use,  and  are  chiefly  iised  in  crystallization.     Platinum 
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Pijr^  61. — Evrnpomtioji  diab,  cr«<itiat«d  in^de. 


evaporating  dishes  are  used  in  some  chenucal  operations,  their  expense 
precluding  general  use. 

In  some  cases  of  evaporating  directions  are  given  to  ** reduce"  the 
liquid  **to  a  certain  bulk,**  and  for  this  purpose  graduated  evaporating 
dishes  have  been  introduced  (Fig.  61). 

Instead  of  same,  however,  a  home-made  contrivance  answers  just 
as  well,  and  this  consists  of  a  rod  or  cylinder  of  wood,  measuring  thej 
volume  by  markiDg  same  on  the  stick  (Fig.  62). 

To  avoid  the  necessity  for  these  graduated  evaporating  dishes  the 
United  State*;  Pharmacopeeia  directs  such  evaporations  to  be  conducted 

until  the  liquid  is  brought  to  a  | 
definite  weight,  in  which  case 
the  evaporating  dish  is  trans- 
ferred from  the  source  of  heat 
to  the  scales.  Of  course,  in 
order  to  learn  the  weight  of  the 
liquid  the  weight  of  the  evapor- 
ating dish  itself,  **the  tare/* 
must  have  been  previously  as- 
certained. It  is  a  good  practice 
to  tare  each  dish  when  obtained, 
and  mark  the  tare  in  lead-pencil 
on  the  outside. 

An  important  point  to  remember  in  the  use  of  an  evaporating  dish 
is  that  same  should  never  be  heated  in  direct  flame,  the  source  of  heat  \ 
being  UKwlifiexl  either  by  use  of  the  wire  gauze  or  by  disks  of  asbestos* 

A  warm  evaporating  dish  should  never  be  placed  directly  on  a  counter.  ] 
If  the  counter  u?  of  wood,  the  heat  may  be  sufficient  to  soften  the  varnish,  i 
and  if  it  is  of  metal  or  marble,  the  rapid  chilling  of  the  evaporating  dish, 
through  the  difference  in  it'*  temperature  and  that  of  the  surface  of  tha 
counter^  may  chuim?  a  fracture  of  tue  dijsh.  It  should,  therefore,  be  placed 
on  a  mat,  or.  better,  on  a  ''grmnrmt,**  the  latter  consisting  of  a  rubber 
ring  the  conitt ruction  of  which  is  shown  in  up[>ende<l  sketch  CFig.  «>3). 


PVc.  G2  — EvAponiliii  dt^.  cradialed  vith  ttiek 
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Stirrers. — The  stirring  of  an  evaporating  liquid  is  a  valuable  aid 
to  rapid  evaporation;  hence  the  use  of  stirrers.  Their  construction 
depends  on  the  uses  for  which  they  are  intended.  Thus,  in  large  opera- 
tions, such  as  evaporating  infusions  of  drugs  containing  no  acid,  a  large 
tin  spoon  is  as  valuable  as  a  stirrer.  In  other  large  operations,  such  as 
making  syrups,  a  wooden  paddle  answers.    For  the  more  delicate  opera- 


Fig.  63. — Grommet. 


Fig.  64. — Breaking  glass  rod. 


tions  of  pharmacy  and  chemistry  glass  rods  are  required,  which  can  be 
obtained  in  various  diameters  from  chemical  apparatus  manufacturers  in 
three-  or  four-foot  lengths,  and  then  can  be  readily  broken  by  scratching 
with  a  file  and  applying  pressure  on  either  side  of  the  scratch,  thus  frac- 
turing same,  as  shown  in  Fig.  64. 

In  cutting  these  stirring  rods  it  is  best  to  make  them  of  such  length 
that  about  two-thirds  will  rest  within  the  con- 
tainer for  which  intended.  If  more  than  a  third 
projects  over  the  outside,  they  are  apt  to  be  top 
heavy.  After  breaking  the  rod  to  the  appro- 
priate length,  the  rough  edge  should  always 
_^ be  smoothed  by  rotating  in  a  Bunsen  flame 

□  imtil  slight  fusion  is  effected.     If  the  rough 

edges  are  permitted  to  remain,  there  is  danger 
of  scratching  the  interior  of  the  evaporating 
dish. 


/ 
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Fig.  60.— Hood. 


Fume-closets  and  Hoods. — Evaporation  of  a  large  quantity  of  liquids, 
and  particularly  the  evaporation  of  liquids  yielding  disagreeable  or 
corrosive  vapors,  in  a  closed  room  is  objectionable,  and  to  carry  off  these 
vapors  fume-closets  and  hoods  have  been  devised.  The  principle  of  these 
two  is  the  same,  both  being  an  inclosed  space  connected  with  a  flue  or 
chimney,  through  which  there  is  sufficient  current  of  air  to  draw  off  the 
offensive  vapors.  The  closet  is  a  large  piece  of  furniture  constructed 
of  wood  and  glass,  and  attached  directly  to  the  wall  (Fig.  65).  For  a  hood 
can  be  utilized  appropriate  lengths  of  stovepipe,  the  lower  end  of  which  is 
arranged  around  a  metallic  dome,  directly  under  which  is  placed  the 
evaporating  liquid.  Hoods  work  best  if  connected  with  a  suction  pump 
(Fifr.  66). 
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p^n  IS  connected  with  a  worm  condenser  (p.  97),  thus  permitting  the 
recover!^  of  the  solvent,  if  it  is  costly.  This  is  usually  the  case  when 
vacuum  evaporation  is  employed  in  pharmaceutical  manufacturing, 
where  it  is  chiefly  used  in  the  concentration  of  alcoholic  percolates,  such 
as  in  making  extracts  (p.  270).  As  seen  in  the  illustration,  the  air  is 
exhausted  by  means  of  a  pump  operated  by  steam-power.  In  the  tech- 
aic  such  evaporating  apparatus  is  largely  used,  and  for  pharmaceutic  and 
ehemieal  purposes  a  small  and  comparatively  inexpensive  apparatus  of  the 
same  character  has  been  devised  (Fig.  68). 

For  removing  atmospheric  pressure,  any  form  of  air-pump  can  be 
o^d,  but  usually  in  laboratory  work  the  water  suction  pump  (Fig,  69) 
b  employed*  This  can  be  attached  to  the  ordinary  hydrant,  provided 
the  water  pre-ssure  is  sufficient.  In  this  simple  and  useful  apparatus  the 
mptd  flow  of  the  water  through  a  narrow  ix)int  draws  with  it  the  air  from 
the  tube  and  from  the  connected  aspirator,  and  if  the  water  pressure  is 
sufficient,  a  vacuum  of  17  mm.  can  be  readily  obtained.  By  a  vacuum  of 
17  mm-  is  meant  that  the  height  of  a  column  of  mercury  supported  by 
the  atmosphere  is  reduced  from  760  mm.  to  17  mm.;  the  latter  figure 
therefore,  showing  a  pressure  of  only  ^J^eo  ^^  the  ordinary  atmospheric 
pressure.  The  indication  of  this  pressure  is  accomplished  by  the  instru- 
ment culled  the  manometer.  Some  forms  of  manometer  are  delicate 
apiparatus  made  on  the  principle  of  the  steam  gage,  but  for  chemical  work 
i»mple  manometer  consisting  of  a  bent  tube  (Fig.  70)  fiUed  with  mer- 
cury-, and  set  up  against  a  scale,  answers  all  purposes. 

The  simple  form  of  such  vacuum  evaporating  apparatus  is  that  figured 
ill  vacuum  distillation  (p.  103). 

DISTILLATION 

Distillation  is  the  process  of  converting  a  liquid  into  a  gas,  and 
adensing  the  gas  back  into  a  liquid. 

Objects. — In  distillation  we  have  an  admirable  method  of  purifying 
tile  substances.  If  such  a  liquid  contains  impurities  less  volatile 
'than  itself,  the  impure  product  is  placed  in  a  still  and  heated,  whereupon 
the  substance  desired  will  distil,  leaving  the  less  volatile  substance 
behind.  In  many  cases  the  foreign  matter  is  water,  in  which  case  dis- 
tillation is  of  great  value  in  strengthening  the  product  under  considera* 
tkin.  This  is  particularly  the  ca.se  in  a  separation  of  alcohol  from 
irhisky  or  other  alcoholic  liquors,  which  is  always  accomplished  by  dis- 
tillation.    The  liquid  thus  purified  l)y  distillation  is  called  a  ^'disdUate.** 

In  other  words,  distillation  is  evaporation  of  a  liquid  and  subsequent 
eofidensiation  of  its  vapor.  Evaporation  has  been  described  on  a  pre- 
I  ige,  and  here  it  is  necessaiy  to  turn  attention  only  to  the  second 

p;  (le  process,  namely,  condensation. 

As  alre^idy  learned,  to  convert  a  liquid  into  a  vapor  means  the  expen- 
diture of  conmderable  energ>%  which  energy  is  obtained  from  a  source  of 
beatf  this  hejit  being  converted  into  the  other  form  of  eiierg>' — that  neces- 
mrf  to  keep  the  molecules  of  the  gas  separate  from  one  another — is  no 
Ioniser  indicated  by  means  of  the  thermometer,  and  such  heat  is  called 
**lalefit/'  If  the  converting  of  the  liquid  into  a  vapor  means  the  expen- 
diture of  considerable  heat,  so  in  the  inverse  operation  of  changing  the 
tapor  back  into  a  liquid  an  equal  amount  of  heat  is  given  off.  In  other 
liords,  beat  m  rendered  latent  in  converting  a  solid  into  a  liquid  or  a  liquid 
into  a  gas,  and,  in  turn,  latent  heat  is  rendered  sensible  by  changing  gas 
back  to  liquid,  or  liquid  back  to  a  solid  form.     Therefore  to  condense  a 
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vapor  back  to  liquid  form  the  chilling  of  the  vapor  is  necessary,  that  is,  the 
latent  heat  must  be  absorbed  by  being  brought  into  contact  with  a  c-ool* 
ing  agent*  The  converting  of  the  vapor  back  to  the  liquid  form  in  oon- 
denj^ing  vnn  he  accomplished  in  naany  cadets  by  bringing  the  vapor  in 
contact  with  chilled  water. 

The  amount  of  water  required  can  be  figured  out  mathematicaUy*  and  depends  cm 
the  temperature  of  the  vapor  and  the  temperature  of  the  water  before  and  after  its  use  ^j 
as  &  condensing  (igent.  Thus,  1  kilo  of  steam  at  lOC'C,  will  take  23.2  kiloB  of  water  at  ^M 
20*C.  for  condensation,  and  the  temperature  of  the  water  after  eonden&ation  will  be  ^M 
45^C  or  1  kilo  of  steajn  at  100*'C.  will  take  24  kilos  of  water  at  10°C.,  heating  it  to  ■ 
35*0.  during  condensation.  ^M 

The  apparatus  required  for  distillation  consist  pri- 
marily of  a  frozfer,  in  which  the  liquid  is  vaporized »  and 
the  condenser^  in  which  the  vapors  are  chilled  until  they 
are  condensed  to  the  liquid  form.  This  combinntion  of 
boiler  and  condenser  is  commonly  called  the  still,  and 
the  many  forms  of  this  apparatus  which  are  in  use  can 
be  roughly  divided  into  two  classed — the  alembic  form 
and  the  retort  form* 

In  the  alembic  form  the  condensing  apparatus  w 
directly  over  the  boiler,  while  in  the  retort  form  the  con 
densing  apparatus  is  placed  on  one  side  of  the  boiler,  thus 
not  directly  over  the  source  of  heat.  The  retort  form 
of  a  still  being  more  commonly  used,  it  wiU  be  discu86ed 
first. 

Retort  Still* — So  called  because  the  original  form  of 
boiler  for  such  ojieration  was  the  glass  instrument  called 
a  retort,  winch  consisted  of  a  glass  flask  with  a  long  and 
tapering  neck,  bent  at  an  acute  angle.     This  simple  form 
of  retort  is  inconvenient  by  reason  of  the  difficulty  in 
filling  such  a  retort,  it  being,  of  course,  essential  to  secure  ^ 
a  pure  distilled  product  that  the  neck  of  the  retort  through  fl 
which  the  distilling  vapor  passed  should  be  free  from  ™ 
impurities. 
Tlierefore,  the  charging  of  such  a  retort  must  never  he  done  by 
pouring  the  liquid  down  the  neck,  but  the  hquid  must  be  introduced  into 
the  bowl  of  the  retort  by  means  of  a  funnel  with  a  long  tube  connected 
therewith  (Fig.  71), 


Pig.  ?l  '^<^ht^xkit 
pUuo  retort. 


Kis  7'i  —  ii#tortji;  a.  TubuU[«d:  6.  pluin. 

Of  greater  convenience  is  the  tubulated  retort,  the  use  of  which  is 
strongly  urged  in  preference  to  the  plain  form.  In  purchasing  such  aj 
retort  be  sure,  however,  that  the  tubuliu^e  is  correctly  phiced,  narnely» 
directly  over  the  Iwjttom  of  the  Ik>w1,  for,  if  the  tubulure  is  placed  other- 
wi<**-,  thi*re  in  danger  of  Hpatt^ring  the  neck  of  the  retort  with  the  impure 
liquid  when  it  is  poured  in  (Pig.  72), 
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For  the  purpose  of  insuring  the  cleanliness  of  the  neck  of  the  retort 
care  should  be  taken  to  select  such  having  an  acute  bend.  In  retorts 
where  the  bend  is  round  rather  than  acute,  there  is  always  danger  of 
some  of  the  liquid  being  drawn  over  the  bend  by  capillary  attraction 
into  the  neck  of  the  retort.  Retorts  formerly  had  extended  use,  but 
at  present  they  are  in  less  demand  and  have  been  largely  replaced  by 
the  more  convenient  and  simple  instrument,  the  distilling  flask  (Fig.  73), 


Fig.  73. — Flask  distillation. 

which  consists  of  a  chemical  flask  of  required  size,  provided  with  a  cork 
stopper  through  an  orifice  of  which  passes  a  piece  of  bent  glass  tubing. 
In  many  cases  a  second  hole  is  bored  through  the  cork  for  the  insertion  of 
a  thermometer.  Details  of  fitting  the  connections  will  be  given  later.  A 
more  compact  form  of  distilling  flask  for  small  operations  is  shown  in  the 
illustration  here  given  (Fig.  75). 


Fig.  74. — A  simple  distilling  apparatus. 


Fig.  75. — Glas.^stoppcrcd  (iistilling  flask. 


Condensers. — The  condenser  is  the  part  of  the  apparatus  in  which  the 
vapors  are  converted  into  a  liquid,  and  consists  of  an  appropriate  con- 
tainer which  can  be  kept  cooled  by  means  of  ice  or  running  water. 

The  simplest  form  of  condenser  is  a  receiver,  which,  in  many  cases, 
consists  of  a  chemical  flask  resting  within  a  basin,  in  which  water  or 
ice  can  be  placed.  The  more  elaborate  forms  of  receivers,  the  tubulated 
and  quilled,  are  shown  in  Fig.  76. 

The  receiver  is  the  only  form  of  condenser  necessary  for  liquids 
lK>iling  above  150°C.,  in  which  case  the  temperature  of  the  atmosphere 
is  suflSciently  below  the  temperature  of  the  boiling  liquid  to  permit  its 
use  for  condensing  purposes.     In  most  cases,  however,  it  is  usual  to  have 
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the  receiver  immerseci  in  water,  as  mentioned  above.     In  distilling  liquids 
lx>iHng  below  loC^C.,  j^uch  as  water  or  alcohol,  the  air  h  not  Hufliciently 
cool  to  act  as  a  perfect  condenser,  and  in  such  cai^e^s  cold  water  is  usually 
subntituted,  it  being  convenient  to  arrange  a  continuous  stream  of  water  ^ 
by  connecting  1  he  conden??er  with  a  hydrant.     In  casei?  where  a  hydrant  ia  ■ 
not  convenient,  a  stream  of  running  water  can  be  maintained  by  placing 
the  water  in  a  container  several  feet  al>ove  the  condeuK^r,  and  maintiuning 
a  continuous  stream  over  the  condenser  by  means  i)f  the  syphon.     In  such  ^ 
cases  of  water  condensation,  preference  is  usually  given  to  the  Liebi| 
condenser. 


Fi«.  7<l.— B 


a,  Titbulal'^;  &,  quilled. 


Liehig  Condenser,— Thh  consists  of  a  long  glass  tube  which  Ls  connect-ed 
with  the  boiler,  be  it  a  retort  or  tiask.  thus  affording  passage  to  the  vapor] 
arising  fr«mi  the  V>oiler.     Surrounding  this  glass  tube  is  a  second  tubCr] 
either  of  glass  or  metal,  through  which  passes  a  stream  of  cold  wate 
(Fig.  77)/ 

In   the  typical  form  of  Liebig  condenser  the  outer  glass  tube  has' 
soldered  thereto  ingress  and  exit  tubes,  and  both  ends  of  the  cylinder  are 
tafKTed  so  that  tlie  joint  lietween  the  inner  glasi>  t ul*es  and  the  condensing 
cylinder  is  made  water-tight  by  means  of  rubber  tulnng. 

Such  condenser,  while  handsome,  is  rather  fragile,  becatise  the  pro- 
jecting ingress  and  exit  tub*  s  are  apt  to  be  broken  off^  with  resulting 
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fracture  o(  the  glass  cylintler.  Therefore,  of  far  more  practical  use  ifl 
the  simple  horae-ma<le  condenscT,  consisting  of  a  central  glass  tubel 
paasing  through  two  corks,  which  effectually  close  the  outer  cyhnder  ofl 
uniform  calil)er.  Through  eacli  of  these  corks  passes  an  ordinary  piece  of  j 
glass  tul>ep  which  serves  as  an  entrance  and  exit  tube  for  the  water" 
(Fig.  78). 

In  t  his  c*4se  the  outer  cylinder  can  bo  made  either  of  glass  or  metal,  and 
a  very  effective  form  of  condenser  can  be  made  by  using,  as  the  outer^ 
cylinder^  the  ordinary'  tinned  iron  plaj<ter  box. 

Should  the  contlea^tng  tube  l>ecome  dirty,  it  can  l»e  washed  with  soa| 
and  water  and  scrublH»d  by  pa^tsing  through  the  tubes  a  plug  of  cotton^ 
attached  to  a  stick  or  rod. 
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The  only  objection  to  the  condenser  just  described  is  that  the  con- 
denaiiiK  tul>e,  in  order  to  be  effective,  must  be  of  considerable  lenf^th,  say 
three  or  four  feet,  and  accordingly  occupies  considerable  space  when  the 
jipparatus  is  set  up.     In  large  processes  of  distillation,  such  as  the  manu- 


Pljc,  78,— Corked  Liebig  condcBwr. 

tare  of  alcohol,  a  much  longer  condensing  surface  is  required,  and  to 

ke  an  effective  straight  condenser,  taking,  say,  thirty  feet,  is  hardly  to 
•  considered  by  reason  of  the  space  it  would  necessarily  occupy. 

This  gave  rise  to  a  modification  which  answers  the  double  requirement 
of  occup^dng  small  space  and  of  affording  a  large  condens- 
bg  surface. 

The  Condensing  Worm. — This  consists  of  a  tube  of 
iJass  or  metal  (usually  block  tin),  twisted  into  a  spiral  and 
fitting  into  a  vessel  through  which  water  can  circulate  freely. 
Such  form  of  worm  is  used  for  all  the  large  processes  of 
distillation,  such  as  obtaining  alcohol  an«:l  alcoholic  liquors 
aikd  distilling  volatile  oils.  The  objection  to  the  w^orni,  from 
the  pharmaceutic  standpoint,  is  due  to  the  fact  that  its 
ipiral  form  renders  a  thorough  cleaning  very  difficult. 

In  technical  operations  a  worm  is  used  contiimally  for 
the  distiUation  of  one  substance,  in  which  case  a  thorough 
rleaning  israrely  needed,  and  this  is  accomplishetl  by  running 
irat^r  and  other  appropriate  solvent  through  the  tube. 
A  combination  of  worm  and  Liebig  condenser  is  shoivn  in 
Fig,  70,  it  has  value  in  a  well-equipped  organic  laboratory^ 
bttt  is  of  little  use  in  pharmacy  because  of  difficulty  of 
cleaning. 

Dtstillmg  Appliances. — In  performing  distillation  with  flask  or  retort 
And  condenser,  the  fitting  of  tlie  apparatus  is  a  matter  of  considerable 
ftkill,  and  requires  appliances  not  yet  mentioned. 

Glass  tubing  is  usually  needed  to  contplete  the  connections^  and  a  stock 

of  good  tolling  should  Ik?  at  the  disposal  of 
every  pharmacist,  and  wnth  the  manipula- 
tion of  same  he  should  be  thoroughly 
acquainted.  Such  tul>ing  comes  in  lengths 
of  three  or   four   feet,   and   can   be   easily 

/rtT     ^^v  broken  into  required  lengths   in  the  same 

n  ^^^  ^^y  ^®  K^^^^  rods,  and,  as  in  the  case  of 

ft.  J^  glass   rods,    the  edges    should    always  Ije 

rounded  by  holding  in  a  flame. 

In  l>ending  glass  tubing  best  results 
are  obtained  by  first  grasping  one  end, 
holding  the  tube  over  a  fish-tail  flame  in 
wmy  that  the  end  held  l)y  the  hand  is  nearer  the  flame  than  is  the 
Mber  etid.  F?otating  in  the  flame  is  not  nece^sarj',  for,  when  sufficiently 
ioflened.  '  bends  by  its  own  gravity,  and  a  round»  smooth  curve 

tioblaiJie  ^0). 

T 


Fig.  70,— Spirml 
eondcnaer 


F«8.  80. — ^Bendiog  tubixi«. 
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The  glass  tube  bent,  the  same  must  be  inserted  through  the  cork, 
which  means  that  the  holes  must  fir?t  be  bored  through  the  cork.  Thirt 
is  done  either  by  a  rat-tail  file  (Fig.  82)  or  by  a  cork-borer,  a  set  of 
hollow  brass  tubes  with  lower  end  sharpened  (Fig.  81),  and  the  latter 
does  the  work  so  much  more  neatly  that  its  use  is  strongly  recom- 
mended. 

To  hold  the  condenser  and  the  flask  in  place,  we  use  clamps  attached 
to  a  retort  standi  a  piece  of  apparatus  of  ^eat  value  in  all  the  operations 
described  in  this  chapter,  consisting,  as  it  does,  of  support  with  clamp^^ 
for  condensers  and  rings  for  holding  dishes  during  evaporation  or  per- 
colators or  funneb  (Fig.  83).  In  the  absence  of  such  a  stand  the  ingeni- 
ous and  economic  pharmacist  can 
ea^Hily  make  an  appropriate  holder  fcr 
his  condenser  from  a  wooden  box,  aa 
shown  in  Fig.  84. 

In  connecting  the   condenser    with 
the    water    mains,    rubber    tubing    ia 


Fi«   83  — Rttort  •t.intj. 


____  itial.  luni  very  convenient  for  regulating  the  flow  of  water  are 
the  pinch-cockB  which  slip  over  the  tubes  ami  wliich  can  be  opened  or 
clo^d  as  shown  in  Fig.  85. 

In  making  the  connections  between  retort  and  condenser^  rubber 
tubing  is  equally  ujseful,  although  in  processes  requiring  careful  tiis- 
tillation  contact  of  the  vapor  with  rubber  tubing  should  l>e  avoided 
as  much  as  poe8il>ie,  in  all  rases  it  being  advisable  to  have  the  glass 
tube  fnun  the  retort  if  '  1  into  the  condensing  tube  (Fig.  86). 
The  neck  of  nio?«t  Inrgt^  i  usually  larger  than  the  opening  of  the 

ecindeiLsiiiK  tube,  and  in  »uch  ouiep  in  order  to  avoid  recourse  t^  direct 
rubber  connectiona.  adapters  arc  uaed,  the«e  oonaiatiBg  of  tapering  glass 
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tubes  which  complete  the  ''all-glass"  connections  between  the  retort 
and  the  condenser.  For  adapters  nothing  is  better  than  the  neck  of  a 
broken  retort  (Fig.  87). 


Fig.  84.— Box  condenser  holder. 


In  some  cases  of  distillation  care  must  be  taken  to  prevent  the  pres- 
sure of  the  vapor  from  producing  a  fracture  of  the  distilling  apparatus, 
or  even  explosions,  and  for  such  purpose  safety  tubes  or  funnels  are  used, 


Fig  85. — Pinch-cocks. 


as  seen  in  Fig.  88.  Those  used  in  chemistry  consist  of  a  bent  thistle 
funnel,  in  the  elbow  of  which  a  few  globules  of  mercury  are  placed,  thus 
producing  sufficient  pressure  to  prevent  a  needless  escape  of  the  vapor. 


Fig.  86. — Fitting  retort  to  condenser:  a,  Flaxseed  lute 

but  being  thrown  up  into  the  thistle  bulb  when  the  pressure  within  the* 
flask  becomes  dangerous. 

Bumping. — This    phenomenon    is    a    disagreeable    accompaniment 
of  many  cases  of  distillation  occurring  in  a  flask.     In  some  cases  thti 
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liquid  does  not  boil  steadily  under  application  of  heal,  but  at  til  _ 
the  ebullition  cease**  for  a  few  momente;,  then  suddenly  resuraes,  with' 
force  sufficiently  explosive  to  cause  a  spattering  of  the  liquid,  if  not  a 
fracture  of  the  flask. 

Bumping  occurs  chiefly  with  heavy  and  somewhat  viscid  Uquids, 
which  cause  a  retention  of  generated  steam  until  a  i^ufficient  quantity 
ha,s  been  formed  to  force  its  way  throujB;h  the  opposing  mecUura. 

To  eliminate  tliis  phenoiiien,  which 
very  frequently  spoils  a  tedious  distilla- 
tion by  spattering  some  of  the  imj>uje 
liquid  into  the  condenser,  and  thence 
into  the  distillate,  means  to  distribute 
the  heat  uniformly »  and  the  insertion 
of    pieces    of   pumice-stone,     glass,    or 


Pig*  ST.-^Adnptere. 
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phitinum  has  been  suggested.  None  of  these,  however^  answers  as  wdl 
as  the  maintaining  of  a  minute  current  of  steam  or  air  through  the  dis- 
tilling liquid. 

Alembic  still  is  that  form  in  which  the  condenser  is  directly  over 
the  boiler,  and  while  the  liquid  distils  more  slowly  in  the  alembic  than 
in  the  retort  form,  it  gives  a  purer  distillate,  as  there  is  no  datiger  of  any 
of  the  liquid  being  carried  over  mechanically.  A  good  commercial  type 
of  this  form  of  still  is  the  Phcenix  condenser  (Figs*  90  and  91). 

Modifications  of  Distillation^ — Fractional  distillMion  is  the  method 
used  for  separating  a  mixture  of  several  Uquids  of  different  boiling- 
points.  Assuming,  for  example,  we  have  a  mbcture  of  ether,  boiling- 
point  35**C,,  chloroform,  boiling-point  61**C.,  and  alcohol,  TS^'C,  it 
seems  easy  to  separate  them  by  placing  in  a  flask  connected  with  a  con- 
denser and  having  a  thermometer  inserted  in  its  neck,  and  gradually 
applying  heat.  When  the  temperature  of  37®  is  attained,  the  ether 
should  all  distil  over  and  lie  collected.  Raising  the  temperature  to  61% 
that  portion  should  all  distil  over  and  be  collected  in  a  separate  container, 
and,  lastly,  by  raising  tlie  temi>erature  to  78**,  the  residue,  which  should 
consist  entirely  of  alcohol,  should  distil  over  and  be  collected.  However, 
the  process  is  by  no  means  as  simple  as  this,  for  the  reason  that  while  it  is 
true  a  liquid  <Un^  not  boil  until  a  certain  temperature  is  attained,  the 
vaporisation  of  that  liquid  occurs  at  temperatures  other  than  its  boiling- 
pomty  and,  accordingly,  the  first  distillate  we  obtain  contains  alcohol, 
chloroform,  and  ether,  and  likewise  the  second  and  third  distillates  con- 
(i  <-  trac^  of  ether,  which  had  not  been  fully  vaporized  at  the  lower 

1  J  lint. 

I  ih  n  fore,  in  order  to  carrv*  out  the  distillation  thoroughly,  it  is 
ntti  -ai>  to  take  the  three  distillates  we  have  obtained  and  redistil 
them,  and  e?ciKTience  hiv*  shown  that  a  second  repetition  of  the  experi- 
ment will  finally  >aeld  products  which  are  practically  chemical  entities. 


This  procees  of  repe4ited  fractional  distillation  is  largely  used  in 
diemtstry,  althoui^h  scarcely  at  all  in  the  ordinaiy  pharmaceutic  opera- 
tioos.  By  this  means  we  are  able  to  separate  the  volatile  oils  into  their 
miuiy  eoDStituents,  and  the  same  process  is  used  for  the  separation  and 
purificatioii  of  the  petroleum  products. 

Upri^M  Condensatian, — In  some  chemical  and  pharmaceutic  processes 
it  IS  found  necessary'  to  warm  the  substance  for  several  houi'^  with  alcohol. 
To  do  this  in  free  contact  with  air  is  an  expensive  undertaking,  as  alcohol 
evaporates  verj*  freely  and  would  therefore  pass  into  the  atmosphere  and 
be  lost. 


■i 
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Pif .  89* — Qmpih  of  aloohot  dUtillation. 

PKv^Icu!  clu^raista  have  shown  that  the  problem  concerns  the  tension  of  the  mi^ed 
1-  have  been  able  to  plot  oat  curves  showing  the  successive  boiling- 

p.  itixtures.     Fig*  89  shows  the  **  graph*'  for  alcohol  and  watermLxtures. 

Cbnrkiin;  up  Liic  claU  on  or  near  the  curve,  we  &ud  that  when  the  thermometer  in  the 
upper  part  of  the  still  (not  immersed  in  the  liquid)  registers  82*,  the  strength  of  the 
ifcohnpr.  distillati*  is  78.5  per  cent,  that  when  the  temperature  is  i^5°  the  alcoholic 
rtnofUl  b  72.4  per  cent.;  that  when  the  temperature  is  91*,  the  alcoholic  .strength  is 
5S  per  cent ;  tliat  when  it  is  100%  the  alcoholic  strength  is  0,0  per  cent.  In  the  same 
wmy  the  twelve  other  readings  can  be  readily  deduced  from  the  chart. 

To  permit  economy  in  alcohol  and  similar  valuable  liquids,  upright 
eornn.TWMtion  has  been  devised.  This  consists  (Fig.  02)  of  arranging 
tt  riser  in  such  relation  to  the  flask  that,  as  the  vapors  of  the  alcohol 

rt^  iiiiM  are  condensed,  they  are  immediately  dropped  back  into  the  flask, 
mod  by  this  means  it  is  possible  to  keep  alcohol  at  the  boiling-point  for 
weeks  At  a  time  without  apparent  loss.  A  form  of  upright  condensation, 
in  wbirh  Hi<*  mixture  is  heated  in  tin  canister  provided  with  a  cork, 
ihroii  lole  of  which  passes  a  long  glass  tube,  is  directed  in  the  offi- 

cial ui  i'>r  making  tincture  of  cantharides. 
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A  cotnpaet  foriri  of  upright  condenser  h  that  devised  by  Soxhlot« 
This  consists  of  two  raetalUc  hemispheres,  the  inner  one  eommunicatin|' 
with  the  flask  in  which  the  liquid  is  heated,  and  the  outer  one  with  th< 
water-supply;  therefore,  corresponding  to  the  inner  and  outer  tube  of  the 
Liebig  condenser  rt^spectively  (Fig.  93). 

Some  processes  of  distillation,  as  in  the  extraction  of  the  volatile 
principles  of  drugs,  are  largely  performed  by  intimately  mixing  the  sourcol 
of  t  he  volatile  substance  with  water  contained  in  the  boiler,  and  heating 
both  together,  whereby  the  water  and  volatile  constituents  of  the  dru[i 
are  volatilized  and  jiasvs  into  the  condenser,  where  they  are  liquefie  ' 
and  separated,  the  oil  usually  being  immiscible  ^nth  water. 

Such,  for  example,  is  the  method  whereby  oil  of  peppermint  is  61 
taineii  from  the  herb,  and  in  all  such  cases  of  distillation  care  must  ' 
exercised  to  prevent  the  herfj  from  coming  in  direct  contact  with  th€ 


"J^     A_ 


Mf «  00  — Pbc»alz  dondeoaer. 


PUE.  91  •^Pboilix  coadeiiMr  (outliMi). 


A.  T«nk  for  txAd  wmt^t;  B,  oondoniitiie  doiuo;  C\  boiler:  D*  «fOiiiieoti]ii«  dome;  E.  w«U*r*b 
■tilled  irkitET  ouUH;  O^  faath-watrr  uutlrt,  U.  pt^itm  uuilvt;  l^^  eoiidanfliOK  water  outlet. 


bottom  of  the  vessel,  the  greater  heat  of  which  is  apt  to  cauae  a  par 
charring  of  the  organic  drug,  with  subsequent  decomposition  of  same^l 
giving  rise  to  the  disagreeable  tarry  odor  called  '' empyreuma,''     Thil 
decomposition  is  obviated  by  preventing  the  drug  from  resting  on  thi 
bottom  of  the  boiler,  either  by  susfxniding  the  drug  in  an  appropriat 
cloth,  l)ag,  or  sack,  or  by  having  a  still  with  a  wire  basket,  such  as  is 
shown  in  the  picture  of  the  Remington  still  (p.  103). 

Far  better  is  the  protection  of  the  drug  accomplished  in  the  proceed 
of  nUam  diMUUion^  which  consists  in  generating  the  eteam  in  an  appro- 
priate tin  can  provided  with  safety  tube,  and  passing  the  steam  thus 
generated  into  the  flank  or  can  containing  the  drug,  and  an  appropria 
quantity  of  water  (Fig.  IH). 

Through  this  the  steam  passes,  carr>'ing  the  volatile  conatituenta 
of  the  herb  into  the  condensi'r.  where  IkiIIi  bcMumie  fluid. 
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lire  Distillation, — In  other  pharmaceutic  processes  the  de- 
products  of  the  substances  heated  are  desired.  In  some  cases 
the  subtfiance  is  placed  in  a  large  iron  retort  and  heated  strongly » 
wbcreby  the  substance  is  decomposed  and  the  volatile  decompasitioti 
products  pass  over  and  are  comiensed  by  appropriate  means.  Such 
condensation  Ls  used  in  the  destructive  distillation  of  wood,  whereby 
we  obtain  the  valuable  commercial  products,  wood  alcohol,  acetone, 
and  acetic  acid.     (See  p*  586.) 

Vticuum  Distillation. — As  mentioned  on  p.  92,  evaporation  is  facili- 
tated by  removing  air-pressure  from  vessel  where  the 
eraporatton  occurs,  and  at  that  place  details  for 
large  operations  of  that  character  were  given.  In 
ike  chemical  laboratory  small  operations  of  evaponi- 
tkni  and  condensation  can  be  rezidily  accomplished 
m  the  apparatus  shown  in  Fig.  95,  which,  it  will  be 
seen,  consists  of  two  distilling  flasks  connected  b\' 
Air-tight  rubber  corks.  One  of  the  flasks  acts  as  the 
l)oiler,  while  the  other  serves  as  condenser,  and  to 
the  exit-tube  of  the  latter  is  fitted  the  outer  tubing 
connecting  with  the  vacuum  pump  (p.  93). 

In  the  neck  of  the  flask  acting  as  the  boiler  is 
&Ued  a  rubber  cork,  through  the  orifice  of  w^hich 
piSBes  a  glass  tube  drawn  to  a  capillary  point. 
The  outer  end  of  the  tube  is  fitted  with  a  piece  of 
rubber  tubing  which  is  opened  and  closed  by  means 
<if  a  pinch-cock.  The  object  of  this  tube  is  to 
permit  egress  of  sufficient  air  to  prevent  bumping; 
aod  if  the  temperature  of  the  distillation  is  to  be 
observed,  the  thermometer  is  inserted  in  the  tube. 

The  condenser  is  chilled  by  a  stream  of  running 
r,  while  the  boiler  is  heated  by  means  of  a  Bunsen 

iier,  with  or  without  water-bath. 

Special  Stills. — As  mentioned  above,  the  word 
•* still'*  is  usually  applied  in  the  technic  to  a  piece  of 
rat  us,  made  of  metal,  consisting  of  boiler  and 
?nser,  and  the  varieties  of  these  special  stills 
■re  so  numerous  that  space  forbids  more  than  men- 
limi  of  a  few  of  the  topical  forms. 

One  of  the  most  popular  is  the  old-fashioned 
rtill  with  condensing  worm,  and,  besides  this,  men- 
tion may  be  made  of  Phmiix  pharmaceidic  con- 
4tn$er  ("Fig.  90),  which  is  of  the  alembic  form; 
the  Curtman  still  (Fig,  96),  which  is  a  combination 
of  the  alembic  and  retort  form,  and  the  Remington 
#CiW,  in  which  the  condenser  occurs  in  a  modified 
form  of  the  Liebig  condenser  (Fig.  97). 

A  noteworthy  feature  in  the  Remington  still  is  the  arrangement  of 
tlie  condenser  with  seven  parallel  tubes  placed  in  the  same  outer  cylinder, 
(>*-  -  ''-^Minple  akin  to  the  tubular  boiler.  This  modification  gives  a  very 
•  condensing  surface  in  a  comparatively  compact  form  (as  in  a 

c   .h      ii\g  worm),  and  possesses  the  advantage  over  the  condensing 
*^  I  lu  uiat  all  tubies  are  straight,  hence  can  be  easily  cleaned.     This  still 
provided  with  a  wire  basket  in  which  the  drug  desired  to  be  distilled 
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Fig.  02 — Invert  con- 
do  tiwr. 
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Fie.  08. — SoxUet'tf  invert  oondenser. 


Fig.  94.— Steam  distillatioD. 


FIc.  05. — Vacuum  distillation. 


Fig.  96. — Curtman 
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Flit  97. — Tlie  ReminctOQ  slit!:  1,  App«rAtus  «et  up  ready  /nr  une:  2,  aeciion  ahowi»K  condcna«f  tuxd 
hmakmt*  A.  Ccmdeissinit  w&ter  outlet ^  B,  cotidetuiing  witter  iaiet;  C,  boitcr;  D^  wire  bftjiket;  N« 
1^  gage;  W,  eoodenang  tubes. 


Hf  98.— The  S&rceiit  ^leetrio  BtiXL 
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can  l>e  placed,  tlierel>y  preventing  contact  with  th«*  liol  tarn  of  the 
and  the  consequent  empyreuma. 

Stokes  lias  devised  an  automatic  wall  jipparatus  that  distils  f  2  gallon 
of  water  per  hour  with  the  consumption  of  lU  cubic  feet  of  j^a^ 
while  Sargent  has  constructed  an  electric  water-still  distUUng  4.5 
liters  of  water  per  hour  with  the  use  of  a  110-volt  current  (Fig.  1)8). 

Tbe  IJoyd  still  and  concentrator  work^  upon  the  prmciple  that  ervaporation 
occuni  mtionjiUy  from  the  surface  of  a  liquid,  and  that  it  La  iinneceasary  to  keep  the 
contents  of  a  still  or  an  evaporator  heated  during  the  process.  If  the  heat  be  appUeii 
to  the  aurfswe  of  a  liquid,  the  itienstruum  \a  instantly  separated  from  the  dia»olve*l 
matters,  which,  dropping  down  into  the  still,  are  imniediately  cooled,  and  remain 
cool  un*  '  ^''"  *'nd  ot  the  operation.  By  autoraaticaUy  conducting  a  percolate  to 
the  h<  <."L%  tbe  distillate  being  conducted  back  upun  the  drug  in  the  percola- 

tor,  ('*  ;     dLstilUition  and    percolation    reauit.     T!ie  application  of   tlie   heat 

h  in  stall  tan  t?ons,  whether  the  amount  of  drug  worked  be  large  or  smalt.  By  this 
method  the  most  delicate  organic  structures  are  preserved  in  solutions  where  a  pro* 
longed  boiling  would  dissociate  and  destroy. 


SUBLIMATION 

This  is  the  process  of  distilling  a  8olid;  of  converting  the  solid  into 
a  vapor,  and  condensing  the  vapor  back  to  a  solid* 

We  generally  term  a  solid  that  can  be  converted  into  a  vapor  **a 
volatile  solid/'  but  it  is  a  question  whether  the  latter  phrase  should  not 
be  limited  to  a  solid  which  volatilizes  at  ordinary  temperatures,  such  as 
iodine  or  camphor.  Sulphur  can  be  sublimed  if  heated  to  448°C.;  but 
it  can  scarcely  be  considered  as  a  volatile  subi?tance* 

A  comparison  of  the  three  stages  of  the  process  shows  how  closely 
akin  is  the  process  to  distillation: 


Distillation 

Sublioiation 


Li  quid-gas-- 1  iq  u  i  d . 
*S*jlid-gas--solid. 


The  object  of  sublimation,  like  distillation,  is  to  obtahi  a  volatile  drug 
in  a  piu-er  form.     Sublimation  in  also  one  method  of  obtaining  crystals. 

As  the  apparatus  employed  in  distUlation  was  one  of  two  types,  so 
in  sublimation  the  operation  is  carried  on  in  apparatus  of  either  the  alem- 
bic or  the  retort  type. 

If  the  vapors  are  condensed  directly  over  the  vaporizing  substancey 
if  the  condenser  is  but  little  cooler  than  the  temperature  of  vaporization, 
the  sublimate  will  form  in  a  soHd  mass — a  cake  sublimate.  If,  on  the 
other  hand,  the  condensing  space  is  on  one  side,  hence  considerably  cooler 
than  the  vessel  in  which  the  substance  is  vaporized,  we  get  a  fine  powder 
• — a  ptnniered  ffubltmalt* 

No  artificial  means  of  refrigeration  are  needed  in  sublimation,  the  air 
being  sulhciently  cool  to  condense  the  vapor  into  a  solid  form. 

Several  of  the  official  sublimed  substances  can  spontaneously  change 
from  a  solid  to  a  gas.  without  assuming  the  intermediate  form  of  a  liquid. 
This  can  In*  noticed  in  any  bottle  in  which  camphor  has  been  kept,  where 
handsome  crystals,  products  of  spontaneous  sublimation,  can  be  found  in 
the  upjKT  part  of  the  bottle. 

BetiJtoic  aciti  is  anothtT  volatile  official  that  sublimes  to  co'stals.  Not 
so,  however,  mth  the  shining  flakes  of  resublimed  iodine,  which  are  some- 
time.** wrongly  called  «ry!*taL^.  Iodine  is  amorphous,  as  we  will  leam 
when  we  take  up  cr>'stalli station. 

Apparatus. — Since  in  sublimation  the  condensation  is  usually  effecle<l 
at  the  trmj)cratun*  of  the  air,  the  apparatus  asc*d  in  the  process  is  very 
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Fic*  M. — Subliming  bensoio  add.  Fig.  100.— Suhliining  camphor  (small  quantities). 


Fig.  101. — Sublimation  of  sulphur  in  glass  retort. 


Fig.  102.— Subliming  vessel  for  ammonium  chloride 
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simplo,  but  similar  to  distillation  in  possosding  the  boiler  part  and  tne 

CfjrKh*risitij5  part. 

In  small  oi>erations  the  ulenilnc  8ahliminj(  apparatus  consists  of  a 
iliah  vovennl  with  a  fornycopeia  of  paper,  or  with  a  glass  funnel  terminat- 
ing with  a  wide-mouthed  bottle  (Figs.  99  and  100)»  wliile  when  powdered 
sublimates  are  desired,  an  ordinaiy  retort  is  used  as  the  boiler,  and  a 
wide-mouthed  bottle  as  condenser  (Fig,  101), 

In  the  sublimation  of  large  quantities  of  chemicals  the  apparatus  ia 
usually  of  cast  iron,  the  condenser  consisting  either  of  the  cast-iron  dome 
over  the  retort,  or  a  well-coolecl  room  into  which  the  neck  of  the  retort 
projects.  Apparatus  of  the  first  kinti  (Fig,  102)  is  used  for  the  sublimation 
of  such  cake  sublimates  as  ammonium  chloride;  whereas  the  apparatus 
of  the  second  kind  is  used  for  the  sublimation  of  sulphur  and  (he  like, 
where  a  pow^der  is  desired. 

DESICCATION 

Dc^siccation  is  a  process  of  rcniovifm  waUr  frofn  a  substance  at  modcniie 
temperature,  thus  differing  from  exsiccation,  which  nieans  removing  the 
water  from  a  substance  at  high  temperatures. 

Desiccation  is  one  of  the  most  cominoidy  applie<l  processes  in  domestic 
economy.  For  example,  it  would  be  iierfectly  correct  to  call  the  drying 
of  a  wet  cloth  by  exposing  it  to  air  and  sunlight  *' desiccation." 

Objects.^ — Desiccation  is  employed  to  aid  in  tlic  preservation  of  the 
drug;  to  reduce  the  l>ulk  of  same;  and  to  facilitate  comminution. 

That  the  dr>4ng  of  a  substance  aids  its  preservation  by  preventing  the 
formation  of  mold  is  a  fact  well  established,  it  being  generally  known 
that  when  most  organic  substances  are  allowed  to  remain  in  a  f>ermanently 
moist  condition,  moldiness  and  ultimate  decomposition  result. 

It  Is  a  fact  worthy  of  the  pharmacist's  attention,  inasmuch  as  it  is 
a  dictum  that  it  is  only  a  damp  substance  w^hich  becomes  moldy,  and, 
therefore,  mold  can  be  prevented  by  keeping  the  substance  in  a  drj^  place, 

Bourquelot  has  ahown  that  simpler  degiccation  of  plants  doea  not  wholly  prevent 
d^t^riorntion,  since  drying  at  onliniiry  tcmpemturc^i  does  not  destroy  the  oxidizing 
cnzym»*s.  (See  Chap.  LL)  These  rnn  he  destroyed  only  hy  fiuhmitting  the  plant  to 
higher  heat  and  preferably  to  h«mted  alcohol  vapon*. 

Another  phase  of  desiccation  is  the  keeping  dr>'  of  those  drugs  like 
ergot  which  are  prone  to  absorb  moisture  from  the  air.     The  fifth  editioa^ 
of  the  German  Pharmacopteia  direct**  that  such  drugs  be  kept  in  vea*J 
sels  over  freshly  burnt  lime  and  several  types  of  drug  closets  and  canistersj 
have  been  devised  for  this  pur|K»se. 

That  desiccation  reduces  the  bulk  of  a  substance  can  be  shown  in  thel 
drying  of  fresh  herbs.     Fresh  herljs  contain  from  70  to  80  per  cent.  moi»*| 
ture»  therefore  the  dry  drug  will  weigh  only  about  one-fifth  of  the  fresal 
drug,  and  will  occupy  a  much  smaller  space.     The  presence  of  moisture 
in  a  fresh  finijr  renders  it  practically  impossible  to  reduce  same  to  powder, 
and  if  af  1  by  pounding  the  fresh  drug  in  the  mortar,  a  pulp  result.s;M 

bencf?  If  u  jis  a  third  obji*et  of  desiccation  that  the  process  facilitatesM 

oomininution. 

Deniccation  is  not  merely  the  drying  of  the  fresh  herbs,  but  means 
the  removal  of  moisture  from  any  drug;  for  example,  if  a  chemical ,  like^ 
potasaium  acetate,  absorbs  moisture  and  becomes  lique6ed,  there  ia  no  ™ 
need  of  throwing  away  the  liquid  mass,  since  by  applWng  a  gentle  heat  to 
the  substance,  the  moisture  will  be  eliminated  and  the  dry  chemical 
obtaicied. 
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i  the  flame  way,  in  making  such  pharmaceuticals  as  pills  or  lozenges, 

^frwhly  finished  compound  will  be  moist,  and  before  putting  same 

away«  they  should  be  freed  from  this  moisture  by  desiccation.     If  auch 
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Fig.  103,— Dryiag  eLo^i. 
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Fig,  104. — Drying  oven. 


pitlt  or  lozenges  are  put  away  before  completely  dry,  they  will  become 
moldy. 

Api>aratus  imed  in  de-siccation  is  as  varied  as  the  different  character- 
i--  '  I  '^rts  to  be  desiccated.     Thus  in  drying  the  herbs  no  ap- 

p^  .   i  other  than  stout  gunny  bags,  which  are  suspended  in 


no 
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places  having  free  access  to  air*  In  the  smaller  desiccations  performs 
in  laboratories  several  forms  of  apparatus  are  used.  Among  thej*e  men- 
tion may  be  made  of  drying  closets  (Fig.  103),  which  consist  of  a  cupboard, 
similar  to  a  fume-closet,  and,  like  it,  having  access  to  a  tiue,  but  arranged 
with  a  source  of  heat,  such  as  a  radiator,  underneath.  For  still  smaller 
operations  drying  ovens  arc  used,  these  being  heated  by  means  of  tlie 
Bunsen  burner,  and  usually  jacketed,  so  that  a  water-bath  heat  may  Ije 
maintained  if  desired  (Fig*  104),  Such  ovens  can  be  maintained  at  a  uni- 
form temperature  by  use  of  special  appliances  called  thermostats. 

To  prevent  a  substance  which  has  been  desiccated  from  al>sorbing 
moisture  from  the  air,  recourse  is  had  to  demccatorSj  these  usually  consist- 
ing of  a  glass  vessel  pro\ided  with  a  ground-glass  cover,  the  joints  being 
made  air-tight  by  tallow  or  petrolatum,  the  vessel  being  so  arranged  as 
to  contain  in  an  appropriate  space  sulphuric  acid  or  calcium  chlonde, 
both  of  which  substances  absorb  water  with  great  avidity,  thus  rendering 
the  air  within  the  container  practically  w^ater  frtn*. 


Pi«.  105.— GImw  d^mee^lor. 
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««tor. 


Of  the  two  forms  of  desiccators  illustrated  in  Figs.  105  and  106,  the 
Hem  pel  desiccator  is  arranged  to  permit  a  vacuum. 
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CHAPTER  VI 
COMMINUTION 

Tms  is  the  process  of  reducing  a  substance  to  finer  particles,  and, 
according  to  the  fineness  into  which  the  particles  are  divided,  we  sub- 
divide the  subject  into  the  branches  cutting,  slicing,  chopping,  rasping, 
grating,  bruising,  grinding,  pulverizing,  and  triturating. 

To  obtain  the  substance  in  still  finer  form  than  that  yielded  by 
iritiir&tioni  the  processes  of  le\ngation  and  elutriation  are  used* 

These  several  objects  will  be  considered  in  regular  order,  with  mention 
of  apparatus  used  in  each  case. 

Objects. — The  chief  object  of  coDuninution  is  to  present  the  dru)^ 
in  A  form  in  which  it  is  more  susceptible  to  solution.  In  fact,  with  the 
exception  of  comminution  for  the  purpose  of  making  the  so-called  dust- 
mg-pc»wden?,  all  processes  of  comminution  used  in  pharmacy  are  made 
witli  I  he  intention  of  facilitating  solution  of  the  drug  or  its  active 
principles. 

VARIETIES  OF  COMMINUTION  AND  APPARATUS  USED 

Cultingt  slicing*  and  chopping  are  familiar  operations,  rarely  used  in 
pharmacy,  except  for  the  preparation  of  drugs  for  the  more  complete 
processe8  of  comminution.  Cutting  and  slicing  can,  of  course,  be  per- 
formed with  any  appropriate  knife  and  chopping  with  any  sharp  instru- 
ment, such  as  a  hatchet  or  cleaver,  and  in  place  of  these  familiar  instru- 
ments, the  best  apparatus  in  pharmacy  for  the  purpose  is  the  herl>cutter 
.  107) •    This  can  be  used  in  cutting  practically  all  drugs,  and  even  for 


Fig-  107.— Herb-cutler. 

Taailla-bcanSy  prior  to  making  tincture  therefrom.  However,  for  the 
_  of  vanillia-beans,  nothing  is  better  than  to  take  about  a  dozen 
,  wind  them  tightly  with  a  piece  of  stout  twine,  and  slice  them  down 

with  a  ^hiirp  car\inj;-knife. 

Raspiog  and  grating  are  not  used  very  much  in  pharmacy,  about  the 

only  drug  which  is  convenient  to  rasp  being  guaiac  wood,  while  grating 

is  limited  to  the  comminution  of  the  small  portions  of  nutmeg  or  lenion- 

Cd,  a  nutmeg-grater  being  an  inexpensive  and  convenient  apparatus  to 
ve  at  a  prescription  counter. 

Contusion  or  bruising  is  performed  in  a  mortar,  and  for  this  special 
purpose  the  old-fii^hioned  iron  mortar  is  very  usefiiK  By  means  of 
the  instrument  almost  any  drug  can  be  reduced  to  powder  of  almost  any 
iMD8fli,  but  T  he  prooess  is  so  tedious  that  it  has  largely  been  replaced  by 
griiictiDg  in  a  mill. 
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Other  objections  to  tli*'  iron  tnortar  an*  tliat  poimding  theroin  is  a 
ver>'  noisy  process,  and  a  continuance  of  this  poimding  m  a  large  mortar 
is  apt  to  jar  the  building  where  the  operation  is  conduct<»d,  lienee  snch 
an  apparatus  should  be  used  only  on  a  firm  foundation,  and  if  on  an  upper 
floor,  the  mortar  should  Ue  placetl  on  a  rafter  and,  if  possible,  over  a  sup- 
porting pillar. 

Wooden  mortars  were  formerly  in  considerable  use,  and  at  present 
are  sometimes  Used  in  the  bruising  of  acid  drngn,  sufh  as  beating  up  a 
tamarind  pulp  preparatory*  to  making  cunfection  of  senna,  while  hugo 
marble  mortars,  which  formerly  enjoyed  eonsideraljle  ix)pularity,  havefl 
now  almost  completely  fallen  into  disuse.  Mortars  used  for  contusion,™ 
the  familiar  form  of  which  are  seen  in  appendeLl  cut  (Fig.  108),  must  not 

be  confounded  with  the  smaller  mortars  use<J  in _ 
m      process  of  trituration  at  the  counten  ■ 

^^^^^^^^  Grinding    and    Pulverizing.^-Grinding  is   the 

^^^HH^^         process   of     reducing    substances    to    moflerately 
^^^^^Km  coarse  powders.     Pulverization   is  a  term  usually 

^^^^Hv  applied  to  grinding   to  a   still    finer    powder.     In 

^^^^HV  both  cases  the  operation  is  carried  on  in  speciaiA 

^^^^B^^         apparatus  called  mills.  V 

^^^^^^^  A  discussion  of  mills,  as  of  stills,  means  men- 

Fiic.  108.— irutt  mort»r,    tiou   of    a    vast    Variety    of    apparatus   adapted^ 
for  the  various  requirements  of  the  trade,  for  exam*fl 
pie,  in  a  thorough  discussion  of  the  su V>iect,  mention  should  be  made  of  flour- 
mills  anti  mills  for  other  large  technical  processes.     Even  in  the  considera- 
tion of  the  strictly  pharmaceutic  operation  of  drug-grinding,  almost  as 
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FSg.  100.~auhrtUiti«  mill. 
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large  a  number  of  mills  could  1k»  dincusseil,  and  picking  from  this  array  \ 
mOi*t  typical  forms,  it  is  necessary  to  discuss  the  following,  but  with  a  J 
Mef  mention  of  their  principle  of  action,  leaving  the  cuts  to  convey  the] 
main  characteristics. 

Buhrdone  MtlL — This  is  the  ordinary  form  of  ndU,  and  is  made  of  two 
stone  corrugated  plates  which  rotate  on  each  other.  On  the  rotating  sur^ 
face  of  the  two  arc  made  grooves  which  act  on  each  other,  and  on  the  drug 
inteqiosed,  in  a  manner  somewhat  similar  to  the  blades  of  a  srissordtH 
cUpping  the  drug  to  pieces  at  the  same  time  that  the  weight  of  a  stonof 
crushed  the  drug  to  i>owder.  Such  form  of  miU  is  seen  in  the  typical 
flour-mill  (Fig.  109).  
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-miH.— This  consists  of  two  large  rollers  of  steel  or  Iron^  which 
levolve  on  each  other  and  can,  by  means  of  suitable  mechanism,  be 
mftde  to  approach  and  become  remote  from  each  other.  Such  mill 
works  entirely  from  the  dead  weight  of  the  roller,  and  is  used  for  the 
powdering  of  greasy  or  soft  substances* 

Chasers  consist  of  two  movable 
roUefB  rotating  on  a  central  axis  on  a 
St4?el  base  (Fig.  110),  Such  a  chaser 
mill  is  u>sed  in  the  making  of  chor- 
"ite  paste  and  the  like. 

BfUTtl  or  cannan-ball  mills  consist 
barreb    made    of    oak    or    steel, 
ataining    iron    spheres  about    the 
Me  of  cannon-balls,  the  barrel  being 
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FIff.  112. — Mead  dlsintecmtor  Topen) . 


[iged  to  rotate  upon  an  axis,  and  when  this  is  done,  the  cannon-balls 
roll  to  and  fro  with  sufficient  force  to  powder  the  drug  contained  in  the 
barrel.  The  advantage  possessed  by  a  barrel-mill  is  that  the  process 
of  pulverization  is  made  with  but  little  loss,  because  none  of  the  dust 

escapes.     Its   objection,   however,   is 
~  the  intolerable   noise  of    the   rolling 

cannon-balls. 

Mead's  disiniegraioT  is  the  most 
efficient  type  of  the  modern  power 
drug-mill,  and  can  best  be  under- 
stood by  studying  the  cuts  (Figs.  103 
and  112).     As  seen  therein^   it   con- 


inn^ 

ri«.  ll4.-^Hanc«  mill. 


of    a     steel    disk    having     on     the    outer    edges    a   series    of 
projections.     This    disk    rotates    in    a   case   the    upper  edge  of 
ch    consist    of    corrugated   steely    against    which    the    projections 
b  ibc    disk    come    almost    into    contact.       The    unique    principle 
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of  the  mill  is  the  fact  thnt  it  performs  its  work  not  liy  reason  of  its  weight, 
but  lii*eause  of  the  enormouH  velocity  at  which  the  disk  rotates,  tlie  druit 
placed  in  the  mill  being  throne  up  by  the  disk  and  its  projections  against 


Fif  11$.— Eu;. 

the  steel  corrugations  with  a  force  somewhat  akin  to  a  cyclone  and  i«  so 
literally  torn  to  shreds. 

All  the  mills  above  mtionened  operate  entirely  by  steam  power,  and 

are,  therefore,  beyond  the  province  of 
the  retail  pharmacy,  hence  of  more 
importance  to  pharmacists  are  the  mills 
now  to  be  discussed. 

Hand  Power  Mills. — Of  the  many 
varieties  of  hand  mills,  thn?e  types  can 
be  considered:  Those  in  whieh  the 
drug  is  crushed  between  two  vertieai 
grinding  surfaces,  those  in  which  the 
grinding  surfaces  are  horizontal »  and 
those  in  which  the  grinding  surface*^  are 
conic. 

An  example  of  the  first  type  is  found 
«i.n6.-Tntur  rt4,         i^  ^i^p  old-style  Swift  mill;"  the  second 

type  is  shown  in  the  Hance  mill,  and  the  third  type  is  represented 
by  the  Enterprise  mill,  all  of  which  are  shown  in  the  cuts  (Figs.  113,  114, 
and  115). 

Of  tbeee  mills^  the  most  serviceable  is  the  conic  variety,  and  in  Reject- 
ing a  mill  it  is  highly  advisable  to  choose  one  in  which  the  plates  are 
eujiiily  removed  for  cleaning.  By  means  of  a  drug  mill,  a  substance  can 
be  readily  reduccnl  to  powder  i>rovidt»<t  suitable  CAre  is  taken  by  the 
operator,  it  l>eing  a  good  rule  to  first  grind  the  substance  coarsely,  then 
return  it  to  the  mill,  bringing  the  plates  clost*r  by  means  of  the  screws 
intended  for  that  purpose^  grind  the  drug  againf  and  possibly  repeat  the 
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operation  with  the  screws  still  tighter.  In  rotating  the  plate  by  means 
of  the  crank  or  wheel,  a  uniform  and  steady  motion  should  be  maintained, 
far  better  results  being  obtained  by  a  slow  persistent  motion  than  by 
rapid  and  spasmodic  efforts.  Under  no  circumstances  should  the  mill 
be  worked  so  rapidly  as  to  overheat  the  plates.  With  proper  treatment 
a  drug-mill  should  last  a  lifetime. 

In  grinding  and  sifting  irritating  and  poisonous  drugs,  such  as  soap 
bark,  the  mouth  and  nostrils  of  the  operator  should  be  protected  by 
covering  them  with  a  moistened  towel. 

Trituratioii  is  the  process  of  reducing  a  substance  to  a  finer  powder 
than  is  usually  obtained  by  grinding  in  a  mill,  and  is  generally  accom- 
plished by  placing  a  drug  in  a  mortar  and  acting  on  same  by  the  rotary 
action  of  the  pestle.  The  apparatus  used  in  trituration  is  the  pestle 
and  mortar  aided  by  the  spatula,  and  for  trituration  the  pestle  and 
mortar  of  wedgewood  ware  should  be  of  the  design  shown  in  the  appended 
cut  (Fig.  116),  while  porcelain  mortars  and  pestles  are  usually  of  the  shape 
shown  in  Fig.  116.  For  triturating  powders  which  become  electrified 
and  hence  sticky,  like  salol  or  neural,  porcelain  mortars  are  preferable  to 
wedgewood.  Such  mortars  are  constructed  of  porcelain,  wedgewood, 
or  glass,  and  for  the  trituration  of  very  hard  substances  agate  mortars 
are  sometimes  used. 

The  pestle  accompanying  the  regulation  wedgewood  mortar  has 
usually  a  wooden  handle  which  is  put  into  the  wedgewood  base  in  a  very 
crude  way,  usually  by  pouring  a  mixture  of  rosin  and  wax  into  the  socket 
and  placing  the  handle  in  while  the  mixture  is  still  warm.  Usually  a 
pestle  so  fastened  is  very  inconvenient,  as  the  rosin  and  wax  will  chip 
off  and  fall  into  the  substance  being  triturated.  If  it  is  used  in  tritura- 
tion of  warm  ointments,  the  wax  is  apt  to  soften,  and  if  employed  in 
mixtures  containing  alcohol,  the  alcohol  is  apt  to  dissolve  the  resin. 

It  is  a  good  rule  to  fasten  the  pestle  handle  securely  as  soon  as  pur- 
chased, and  this  is  easily  done  by  removing  the  handle  from  the  base  by 
gentle  warmth,  cleaning  the  socket  free  from  the  resinous  matter,  and 
then  i)ouring  into  the  socket  a  thin  mixture  of  plaster-of-Paris  with  water, 
inserting  the  handle  immediately,  and  allowing  it  to  stand  until  the  mix- 
ture has  completely  set.  A  handle  so  fasteneil  usually  remains  attached 
to  the  base. 

As  there  is,  however,  some  danger  of  the  chipping  of  the  plaster,  a 
cement  consisting  of  glycerin  and  oxide  of  lead  (litharge)  made  into  a 
paste  has  been  reconmiendcd. 

A  wedgewood  mortar  after  continual  use  becomes  grimy  and  cannot 
l>e  cleaned  by  the  simple  application  of  soap  and  water.  To  thoroughly 
cleanse  such  mortar,  powder  a  few  crystals  of  potassium  dichromate  in 
the  same  and  rub  to  a  thin  paste  with  sufficient  concentrated  sulphuric 
acid;  smear  same  over  the  mortar  outside  and  in.  When  the  paste  is 
washed  off,  the  wedgewood  will  be  found  perfectly  clean. 

Spatulas. — The  object  of  the  spatula  in  trituration  is  to  scrape  the 
triturated  powder  from  the  sides  of  the  mortar,  and  for  this  purpose 
a  small  spatula  convenient  to  carry  in  the  vest  pocket  is  most  convenient. 
Of  the  two  forms  of  spatula  shown  in  illustrations,  the  nickel-plated  form 
is  the  most  modern  and  most  satisfactory-,  and  every  pharmacist  should 
rarr>*  one  as  his  personal  property  (Figs.  117  and  118). 

Triturates. — Aside  from  the  general  term,  tritin\ation,  as  applied 
to  reducing  drugs  to  fine  powder,  a  class  of  preparations  called  ''tritu- 
rates''   have   been   introduced.     These  are  of  homeopathic  origin  and 
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cuiusist  of  the  medicine  intimately  mixeil  witli  MU^ur  of  milk.  The 
Phiirmacopcriii  recoj^nizes  as  this  class  of  trituratt^  preparations  con- 
taiiiin^  10  per  cent,  of  the  active  inKredient  rubl>ed  up  with  90  per  ei*nt* 
suf^ar  of  milk-     (See  Triturate  of  Elaterin,  p,  295.) 

Sifting  18  the  process  of  separating  finer  portions  of  comminuted  dru^ 
from  the  coarser  particles  by  use  of  a  sieve. 


The  grinding  of  a  drug^  no  matter  how  carefully  carried  on,  will  not 
in  itself  produce  an  absolutely  uniform  powder,  the  more  easily  pulverulent 
portions  of  the  drug  being  ground  more  finely  than  the  denser  portions. 
In  order  to  insure  a  uniform  powder,  therefore,  it  is  necessary  to  sift 
same  through  sieves,  w^hieh  consist  of  mesh  work  either  of  horsehair  or 
metal  wire  stretched  around  a  suitable  liulder  (Fig,  119). 


Pig*  lU.— Nkkel-pl.r(.'iJ  : 


utulft 


The  sieve  can  be  marie  with  meshes  of  equal  size,  and  for  sifting  drugs, 
sieves  with  twenty »  thirty,  forty,  sixty,  and  eighty  mci^hes  to  a  linear 
inch  are  usually  employed,  the  finished  sieve  being  accordingly  numbered 
20,  30,  40,  60,  and  80  respectively.  Sieves  are  not  uniform  even  when 
thus  numbered  unless  each  manufacturer  uses  strands  of  wire  of  same 
e&Uber. 


Flft.  119. — lir&*«  cjM»v«, 


tk4.  kJ^. — i^&««lAicitr  miaer  «iid  ailttir. 


In  Germany  and  other  countries  of  Europe  the  numbering  of  the 
sieve  IS  diHerent  from  the  English  and  American,  it  being  based  on  the 
number  of  meshes  to  the  centimeter.  As  an  inch  is  equal  to  2,5  cm.,  the 
c«.inversion  of  the  German  number  to  the  American  is  not  difficult,  e^ch 
unit  of  the  German  sieve  lieing  equal  to  2.5  units  of  the  American  sieve. 
Thus  a  No,  15  German  is  equal  to  a  No.  40  American  (exactly  37)-^); 
while  a  No.  20  German  equals  a  No,  50  American, 
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In  using  a  sieve,  the  ground  drug  is  thrown  therein  and  the  particles 
permitted  to  fall  through  the  meshes  by  gently  tapping  the  sieve  with  a 
^ifttula  handle  or  the  knuckle,  particular  empha^si^  being  laid  by  phar- 
fflftceutic  writers  against  forcing  the  powder  through  the  sieve  by  rubbing 
tune  with  the  hand.  It  is  imperative  that  all  portions  of  the  same  drug 
flbould  be  reduced  to  a  uniform  powder,  hence  we  should  not  merely  use 
the  first  portion  that  passes  through,  lea\'ing  the  coarser  particles  for  a 
wibsequent  grinding,  but  we  shook!  take  a  certain  quantity  of  the  drug, 
grind  same  with  the  mill,  and  sift,  repeating  the  operation  until  the 
entire  quantity  has  l>een  passed  through,  except  possibly  a  small  amount 
of  fibrous  debris.  When  all  the  drug  has  thus  been  pxissed  through  the 
sieve,  the  powder  is  thoroughly  mixed  with  the  spatula,  and  only  then  can 
we  say  that  we  have  completely  powdered  the  entire  drug. 

Powdered  dnigs  are  given  the  same  number  as  the  sieve  through  which 
they  pass;  thus  a  No.  20  powder  means  a  drug  passed  through  a  No.  20 
•ieve- 

The  finest  sieve  in  ordinary  use  is  the  No.  80,  and  if  the  substance  is 
desired  to  a  powder  finer  than  eighty,  it  is  passed  through  bolting-cloth, 
which  consists  of  a  cloth  with  exact  meshes  made  of  silk  thread.  The 
finer  grades  of  flour  are  thus  sifted  through  bolting-cloth. 

When  considerable  material  is  to  be  sifted  the  use  of  a  special  mixing 
appliance  operated  either  by  hand  or  other  power  is  advisable,  one  of  the 
best  varieties  of  such  an  apparatus  being  the  Excelsior  mixer  and  sifter 
(Fig.  120). 

Diisiing  powders  can  be  mixed  and  sifted  by  pouring  them  into  a  bag  made  of 
hoiting-c'loth  fitted  into  the  neck  of  hidf-Kallon  salt-mouth  bottle.     The  stopper  is 
placed  into  the  bottle  and  after  shaking  the  sifted  powder  will  be  found  at  the 
of  the  jar. 


Lcvigation  Ls  the  process  of  reducing  a  powder  to  still  finer  particles 
th^n  can  be  attained  through  trituration,  and  is  accomplished  by  placing 
Asubetaaee  on  an  appropriate  slab,  moistening  with  a  few  drops  of  alcohol, 
mild  smearing  same  over  the  slab  by  means  of  an  instrument  known  as  the 
muHer  (Figs.  121  and  122»)     As  shown  in  cut,  the  correct  way  of  using 


&- 


Fic-  121— Slab  mnd  mullcr. 


Fi«.  122, — Movement  of  muller. 


Itiller  b  by  rotating  the  satne  in  a  circular  motion,  as  if  drawing  the 
1 8*     If  the  slab  and  muller  are  composed  of  porph>T3%  the  process  is 
porphtprization, 

Blutriation  h  a  crude  process  of  separating  coarser  from  finer  particles 
by  suspension  in  water,  hence  is  sometimes  called  **  water-sifting."  It  is 
Qied  only  in  separating  insoluble  substances,  and  is  Umited  to  a  few 
eMe,  such  a*  the  separation  of  chalk  from  the  grit  with  which  it  is  aeso- 
mtol  when  mined.  The  freshly  mined  <*halk  is  coarsely  ground,  mixed 
with  wat4?r  to  a  thin  paste,  and  then  thrown  into  a  tank  containing 
W&ier,  with  the  result  that  the  gritty  quartz  will  be  washed  out  and 
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subside,  while  the  less  heavy  chalk  remains  for  a  time  suspended  in  the 
liquid.  After  a  few  minutes  the  liquid  is  drawn  from  the  tank  into 
another  through  a  faucet,  placed  some  distance  above  the  bottom  of  the 
vessel,  and  there  is  allowed  to  stand  until  the  suspended  chalk  has 
separated,  whereupon  the  clear  liquid  is  drawn  off  and  the  pasty  chalk 
is  obtained  almost  free  from  grit.  In  commerce  this  chalk  paste  is  usually 
marketed  in  the  form  of  cones,  and  these  are  produced  by  the  process 
known  as  trochiscation. 

Trochiscatioii. — By  placing  the  paste  in  a  wooden  vessel  shaped  like 
a  funnel,  and  by  giving  the  apparatus  sharp  raps,  the  paste  dro|^  upon 
a  porous  surface,  such  as  a  slab  of  chalk  or  of  earthenware,  where  it  dries 
in  cones,  an  expert  workman  being  able  to  make  practically  all  the  cones 
the  same  size. 

Pulverization  by  Intervention. — There  are  some  substances  which 
are  almost  impossible  to  reduce  to  powder  by  trituration  or  other  methods 
of  comminution  already  discussed.  Among  these  the  best  known 
example  is  camphor,  which,  when  pounded  v/ith  a  pestle,  becomes  a 
pliable  mass.  If,  however,  to  the  camphor  a  few  drops  of  alcohol  or 
chloroform  l>e  added,  it  can  be  powdered  without  difficulty.  This  method 
of  reducing  a  substance  to  powder  by  means  of  another  substance  is 
called  pulverization  by  intervention,  ("amphor  powdered  with  alcohol 
is  apt  to  cake  on  standing  and  this  can  l)c  obviated  by  adding  to  same  a 
minute  quantity  of  colorless  petrolatum. 

Other  examples  of  pulverization  by  intervention  are  the  powdering 
of  gold-foil  trituration  with  potassium  sulphate,  the  potassium  sulphate 
being  removed  after  trituration  by  treatment  of  the  powder  with  water. 
Tin  can  be  powdered  by  pouring  the  molten  metal  into  prepared  chalk  and 
shaking  until  thoroughly  cold,  the  prepared  chalk  being  separated  from 
the  powdered  tin  by  treatment  with  diluted  acids.  Phosphorus  can  Ik* 
powdered  by  simply  melting  it  in  solution  of  salt  and  shaking  same 
until  cold. 
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SOLUTION,  LOTION,  DECANTATION,  COLATION,  AND 
FILTRATION 

SOLUTION 

At  various  times  in  the  histor>'  of  pharmacy,  definitions  of  the  term 
** solution'*  have  hoi»n  set  forth  which  can  hardly  be  considered  modern 
views  of  the  subject.  Illustrated  by  examples,  this  important  topic 
is  not  difficult  to  understand. 

When  a  small  amount  of  common  salt  is  shaken  up  with  water  the  salt 
quickly  disapi>ears  and  a  i>erfectly  homogenous  mixture  is  obtained,  which 
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has  a  salty  taste,  but  in  which  no  particles  of  salt  can  be  detected,  even 
under  the  highest  power  microscope.  Even  on  long  standing  the  salt 
iloes  Dot  settle  out  of  the  water,  nor  can  the  salt  be  removed  by  filtratio!i 
4if  the  mixture.  However,  on  evaporating  off  the  water,  the  salt  is  left 
lichitid  in  its  original  form.  If,  on  the  other  hand*  a  little  chalk  is  shaken 
up  with  water,  a  milky  mixture  is  obtained  in  which  the  particles  can  be 
readily  seen,  and  can  be  separated  from  the  water  by  settling  or  by 
filtration. 

In  the  first  case,  the  salt  is  taken  up  or  dissolved  by  the  water  form- 
ing a  true  solution;  in  the  latter  ease,  the  chalk  is  merely  suspended  In 
the  water.  Between  the  limits  of  true  so!iUion  and  stLHpension  lies  the 
rrgjon  of  colloid  sohdion  which  is  discussed  in  detail  on  p.  565. 
~  A  solutwn  may  be  defined  as  a  homogeneous  mixture  of  two  or  more 
ibntances,  which  (mixture)  can  vary  in  composition  continuously  within 
l*rtain  limits*  The  latter  part  of  this  definition  serves  to  distinguish 
lotions  from  chemical  compounds.  The  latter  are  of  definite  and 
ISMliable  composition,  whereas  the  composition  of  a  solution  of  salt  in 
water  may  vary  within  wide  limits. 

Although  there  are  several  classes  of  solutions  arranged,  according 
to  the  physical  states  of  their  components,  in  pharmacy  we  are  chiefly 
concerned  with  solutions  of  gases,  liquids  and  solids  in  liquids. 

That  part  of  a  solution  which  is  present  in  largest  proportion  is 
ustially  called  the  solventf  and  the  substance  taken  up  by  the  solvent  is 
termed  the  dismlved  substance  or  solute. 

When  some  substances,  principally  acids,  base^  and  salts  are  dis- 
solved in  water^  their  molecules  undergo  subdivision  into  particles  called 
**ioiis/*  For  instance,  nitric  acid  (HNO3)  ionizes  in  water  altogether 
into  positively  charged  hydrogen  particles  (H'*'  ions)  and  negatively 
cliarged  nitrate  groups  (NO^"  ions).  In  ammonium  hydroxide 
(XBUOH)  solution  only  2  per  cent,  of  the  molecules  of  the  base  ionize 
or  diaoDciate  into  NHi'^^ions  and  HO~ions,  while  the  other  98  per  cent* 
remaiii  as  NH4OH  undissociated  molecules.  All  substances  do  not 
ionize  and  all  liquids  are  not  as  good  ionizing  agents  as  is  water. 

Solvent— In  order  to  dissolve  a  substance  a  solvent  is  required,  and 
the  character  of  different  solvents  varies  greatly,  investigation  showing 
that  practicall}^  all  physical  coml>inations,  such  as  the  making  of  solders, 
fussing  of  alloys,  and  the  like,  follow  the  same  rules  as  does  the  ordinary 
fiolution.  Thus,  at  present,  alloys,  such,  for  example,  as  brass,  are 
eofutidered  solutions  of  the  metals  of  wliich  they  are  composed. 

F'  'utically,  however,  by  a  solvent  is  meant  a  liquid  in  which 

the  !^  '■■*'  is  made  to  disappear  and  lose  its  identity. 

0(  tiie  solvents  used  in  pharmacy,  water  is  preeminently  the  most 
valuable,  as  in  it  dissolve  most  inorganic  chemicals,  and  such  organics 
i  sogani,  gums,  and  glucosides. 

Alcohol  dissolves  resinous  drugs,  volatile  oils,  etc. 

Olffcerin  is  an  excellent  solvent,  dissolving  the  water-soluble  substances 
mnd  in  larger  quantities,  l>ut  its  stickiness  precludes  its  general  use. 

AcuU  are  used  as  solvents  in  some  cases,  although  usually  the  acid 
rffpcta  a  cheraical  change  in  the  nature  of  the  dissolved  substance. 

AlknliA  are  valuable  solvents  for  some  substances,  as  albuminous 
utter,  waxes,  starches,  and  resins,  hut  tliey,  like  the  acids,  usually  make 

tii'u  -hI  I  lumges  in  the  dissolved  substances. 

(  /*  and  ether  and    petroleum    ether  (or   benzin,  U»8.P.)  are 

folvfcii.o  .vj.  resins,  oils,  and  fats,  though  their  use  is  somewhat  limited. 
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Carbon  disulphide  is  used  for  dissolving  rubber,  while  for  aolution  of 
gutta-percha,  chloroform  answers. 

Of  late,  in  chemical  work  and  in  manufacturing  industries  a  larg^ 
number  of  organic  substances  are  u^f^d  m  solvents  either  replacing  or  in 
conibinHtion  with  grain  alcoliol.  Among  these  may  be  cited  wood  aicokol^ 
aceiofie  ar^^lic  ether,  ''b(tnana  oiV^  and  the  various  chlorides  of  ethane. 
These  are  discussed  in  Part  IV. 

Solubility. — By  this  term  is  meant  how  much  of  a  substance  dissolves 
in  a  given  solvent.  This  can  be  expressed  a.s  in  the  present  pbarmacopa-ia 
as  the  number  of  mik  of  solvent  in  which  one  gramme  of  the  substance 
dissolves;  in  parts  by  weight  of  the  solvent  used  to  dissolve  1  part  of  the 
substance;  or  by  stating  how  many  parts  of  the  substance  will  dissolve  in 
100  parts  of  the  solvent.  The  range  of  solubility  is  practically  Uniitleas, 
some  substances  in  much  less  than  their  own  weight  of  the  solvent, 
whereas  other  substances  require  many  tinu^s  the  weight  of  the  solvent. 
Thus,  silver  bromide  requircvs  one  to  two  million  times  its  weight  of 
water  for  solution,  while  potassium  iotlide  dissolves  in  seven-tenths  itd 
own  weight  of  water.  When  a  substance  is  so  slightly  soluble  as  silver 
bromide,  we  usually  term  it  insoluble^  although  practically  every  sub- 
stance does  dissolve  in  minute  amoimts,  as  in  the  case  of  the  chemical 
just  mentioned. 

To  memorize  the  individual  solubilities  of  all  the  officials  is  practie* 
ally  impassible,  although  the  student  should  know  in  a  general  way 
whether  a  body  dissolv^es  in  water  or  is  insoluble,  and,  moreover,  he  should 
be  acquainted  with  the  approximate  water  solubilities  of  such  well- 
known  chemicals  as  potassium  bromide,  potassium  iodide,  and  potassium 
chlorate* 

Regarding  general  solubilities  in  water,  the  following  information 
relative  to  inorganic  salts  is  useful,  especially  in  considering  prescriptions: 


iNftOLUBLK, 

C&HioiiiiUs,  exoept  those  uf  (he  alkalb* 
PhoephiitcB,  except  thooe  of  the  &lk*lis. 


SoLtmi*E. 
All  acetates. 

All  mtmtes. 

Sulphates,    except    liftrium,    strontium, 

lc»d|  silver- 
All  Boclium  aaKs* 

PotRasium  sfilti^,  except  bitartrate. 
Chlorides,  except  nilver  and  mercurous. 

This  tabli?  IS  of  bnre^t  outline,  and  refers  only  to  well-known  medical  substancoa. 
For  instanrcj  there  arc  .a  few  insoluble  sodium  salts,  but  thev  are  not  worth  conaidera- 
tion  in  phariniiry.     TIhmi  r**mefnber  thnt  the  term  "soluble'^  is  purely  rrlntiv^*      Ono 
'         HolubJe  in  0.7  mil  of  writer  at  25**C.,  ealciur        '   '    tc, 

iO  parts  of  water  at  15^C.  to  diBivolve  it; 
V-    iable.     Then  in  the  table  many  substancep 
ention  is  made  of  copper  and  zinc  salt^,  or  of 
Thew  omissions  are  due  to  the  fact  that  no 


gramme  of  i 
OR  the  oth< 
claasedaa  'v^.. 
For  tnatancef  no 
orof  ahcMt  of  ut 


ire 

ion 


of  the  subHtiLncen  as  to  the  solubility  can  be  nnade.     Some  line  salta  are  soluble^  som^ 
are  insoluble;  hence  they  on?  omitted. 

In  the  present  phanuacopoeia  i«   found  a  monograph  on  solubility  estimations 
(Part  II,  p,  599), 

Simple  and  Chemical  Solutians. — Thanks  to  the  inv«?stiKations  of 
Arrheniiis  and  Ostwakl,  the  former  popular  distinction  between  simple 
and  chomieal  solutions  hat*  iH^eoine  almont  obnolete,  Arrhenius  showing 
that  when  the  chemical  dis^olvc*^  in  water,  it  irninediutely  <i  '   I09 

into  two  or  more  portioni*,  called  *'ioDs/'«nd,  in  fact,  in  exact!}  ue 

way  at*  ^onie  Kuh}<iiinccH  >*epnnite  when  urnler  the  influence  of  electricity. 
In  the  old  method  of  rea^^oniug  a  i^olutiou  of  Glauber  salt,  NajSOi,  in 
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water  was  a  simple  solution,  but  if  the  Bame  salt  solution  was  produced 
by  mixing  a  solution  of  sodium  hydroxide  with  dilute  sulphuric  acid, 
because  a  chemical  action  occurred  during;  the  process  of  solution,  this 
latter  solutioD  of  sodium  sulphate  was  a  chemical  solution. 

The  modern  view  is  that  both  solutions  are  identical,  consisting  as 
they  do  of  ions  of  sodium  and  ions  of  the  SO*  group;  hence  in  the  modern 
dbcussion  of  solution  the  terms  ** simple"  and  "chemical*'  are  eliminated- 

Dttrmg  the  past  fifteen  years,  Jones  and  his  pupils  have  worked  out  what  he  calls 
**tlj^  »«»lvate  theory  of  solutions.**  This  supplements  the  ioni«  th*H>ry  by  poLntinK 
QUI  thai  in  soKiltons  the  ions  and  some  of  the  molecules  combine  with  more  or  less  o? 
tlie  fiolveut. 

In  the  pharmaceutic  discussion  of  the  solutions  of  the  United  States 
Pharmacopoeia  it  is  convenient  to  classify  same  into  those  made  by  simply 
dissolving  the  solution  in  water,  which  solutions  are  called  "galenics," 
and  those  in  the  manufacture  of  w^hich  by  the  phannacist  a  chemical 
change  occurs.  In  this  sense  the  term  simple  and  chemical  solutions  are 
still  applied^  without,  however,  any  intention  to  intimate  that  any 

ked  difference  exists  between  the  same  comix>und  made  by  simple 

ution  and  that  made  by  chemical  action. 

Conditions  of  Solution.— In  order  to  facilitate  solution  it  is  advisable 
to  pulverize  the  substance  which  is  to  be  dissolved,  the  advantages  of 
puberizalian  being  best  illustrated  by  a  homely  simile. 

Imagine  a  closed  book  of  500  pages  as  a  lump  or  crj^tal  of  matter. 
Imagine  this  exposed  to  the  action  of  a  solvent.  This  solvent  can  only 
attack  front,  back,  and  four  edges^ — a  surface  scarcely  equal  to  that  of 
three  leaves.  Now  imagine  that  book  taken  all  apart,  and  its  500 
spread  flat  on  the  floor,. and  see  w^hat  an  enormous  increase  in  sur- 
In  the  same  way  a  great  increase  is  produced  in  the  surface  exposed 
to  the  action  of  a  solvent  when  a  crystal  is  reduced  to  powder. 

After  powdering  the  substance  and  mixing  it  with  the  solvent,  solu- 
tion can  be  facilitated  by  agitating  the  mixture  of  the  substance  and  the 
solvent,  and  this,  because,  when  we  suggest  that  a  solution  is  a  minute 
0iibdiviaon  of  the  substance  affecting  the  verj^  molecules  which  permeate 
the  molecules  of  the  solvent,  it  is  plain  to  be  seen  that  in  order  com- 
pletely to  mix  these  molecules,  agitation  is  necessary  just  as  some  form 
at  agitation  aids  in  the  mixing  of  solids. 

Among  the  conditions  of  solution  the  character  of  the  solvent  has  con- 
■iiierable  influenccj  and  it  is,  of  course,  self-evident  that  it  is  useless  to 
attempt  a  solution  of  a  substance  in  a  solvent  which  does  not  affect  it. 
In  ihc  same  way  care  must  be  had  in  mixing  solutions  not  to  add  to  the 
liquid  another  liquid  which  is  apt  to  precipitate  the  dissolved  substance, 
evim  though  that  liquid  is  freely  miscible  with  the  solvent  that  has  been 
employed.  Thus,  alcohol  and  water  dis.^olve  in  each  other,  but  if  in  the 
water  is  dii»solved  a  substance  wliich  will  not  dissolve  in  alcohol,  such, 
for  examplct  as  gum  arabic»  the  addition  of  more  than  traces  of  alcohol 
irill  result  in  the  precipitation  of  the  gum  from  the  solution. 

In  the  same  way,  if  we  have  an  alcoholic  solution  of  a  resinous  sub- 
etance  and  add  water  to  it,  the  water  will  mix  with  the  alcohol,  but  in 
tbe  pr  Nation  of  the  two  fluids  the  resin,  which  is  insoluble  in 

water  ,     .ited. 

Temperalure  is  a  decided  factor  in  influencing  solution.  Usually  a 
Ugh  degree  of  heat  faciUtates  stjlution,  although  not  in  a  definite  ratio. 
Thus  one  gramme  of  potjissium  chlorate  will  dissolve  in  IL5  mils  of  water 
it  2S®Ct,  while  one  gramme  of  the  same  salt  will  dissolve  in  1.8  mils 
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of  waler  al  lOO^C.  This  k  not  always  true,  however,  some  subetaneeA 
beiut^  more  solahle  in  cold  water  than  in  hot. 

^fhus  one  Ki'^^nime  of  lime  will  dissolve  in  840  mils  water  at  25**C., 
while  it  takes  1740  mils  of  water  at  lOO'C.  to  dissolve  the  s^uiie  quantity. 

An  interesting  case  of  temperature  variation  in  solution  is  found  in 
sodium  giilphatc  (p,  443), 

Heut  ai«:U  *»uliition  in  rendering  molecular  subdivialons  eaaicr.  A  body»  in  fusing, 
ohftn^rp^  from  a  solid  to  a  liquid,  simply  because  the  heat  chaiige.4  the  condition  of 
til  1      lies  from  fixed  rigidity  to  the  mobility  characteristic  of  liquids.    This  hs 

ti  I  >  be  caused  by  the  influence  of  heat  in  lessening  the  cohesive  force  of  the 

iii,n,  ru.^.T  uf  the  substance— by  pushing  the  raoleculea  farther  apart.  In  the  e«J»  of 
BolutioHf  the  molecules  of  dia.-iolviiig  substance  becoming  separated  by  diCTusioti 
among  the  molecrules  of  the  soh'cnt^  the  separation — ^the  punhin^  apart  of  the  mole- 
cules— ^is  greatly  facilitated  by  the  application  of  heat,  and  that  its  aid  in  overcoming 
colu^HJun  is  usually  enlisted  in  solution  is  shown  by  the  fact  that,  when  a  subgtanee  i* 
dissolved  at  normal  temperatures,  it  usually  takes  up  »o  much  heat  away  from  the 
solvent  that  the  liquid  Ibecomes  cold.  This  is  e«p<H!ially  to  be  notice^l  di^ilving 
pi»tasjiium  iodide  in  water,  and  freezing  mixtures  are  usually  (levis**d  on  thi«  principle, 
Uovvever,  bear  in  mind  that  all  solids  do  not  chill  the  solvent  on  dissolvmg.  For 
instance,  when  calcium  chloride  is  diss^^lved  in  water,  the  temperature  of  the  solution 
is  raisixl  considerably.  This,  however,  is  supposed  to  be  due  to  a  chemical  combina- 
tion with  water^  as  is  also  iiasumed  to  be  the  case  when  sulphuric  acid  or  alcohol  i« 
mixed  with  water.  Likewise  when  sodium  iodide  dissolves  in  water  with  pnKiuetion 
of  heat. 

Method  of  Solutioa. — The  ordinary  method  of  dissolving  a  substance 
is,  as  suggested  just  above,  by  reducing  the  substance  to  a  comparatively 
fine  powder  in  a  mortar,  then  adding  the  solvent,  and  triturating  until 
solution  is  aceomphshed,  and  finally  filtering  the  finished  solution  by 
passing  through  a  pledget  of  cotton  placed  in  an  appropriately  sized 
funnel.  The  tuireful  pharmacist,  in  preparing  solutions  on  prescriptions, 
should  always  observe  this  ride,  as  the  chemicals  used  are  likely  to  con- 
tain minute  traces  of  insoluble  impurities,  such  as  fragments  of  cork  from 
the  container,  or  possibly  tracers  of  soot,  and  to  dispense  a  solution  any 
way  other  than  absolutely  clear  does  not  enhance  a  pharmacist's  reputa- 
tion. In  a  case  of  a  ver>^  siiluble  salt,  such  as  potassium  io<Ude,  the 
powdering  and  subsequent  trituration  in  the  mortar  are  not  necessarv*, 
in  such  ciise  the  solution  being  quickly  eiTected  by  throwing  the  crystaJa 
into  the  flask  designed  to  hold  the  finished  prescription,  adcbng  the 
wate,r,  shaking  until  solution  results.  In  all  such  cases  the  rule  of 
filtration  through  cotton  should  be  rigidly  adhered  to,  it  being  a  simple 
matter  to  pour  the  liquid  from  the  flask  into  a  graduate  and  then  filter 
into  the  bottle. 

Percentage  Solutions. — The  method  of  calculating  the  quantity  of  a 
chemical  required  in  making  a  solution  of  a  certain  percentage  strength 
is  di.scussed  on  p.  t>4. 

Circulatory  Solution. — Some  substances,  such  as  gum  arable*  and 
sugar,  dissolve  comparatively  slowly,  and  in  such  cases  recourse  is  had  to 
that  method  of  solution  known  an  circulatory  solution.  In  this  proijess 
the  substance  is  tied  in  a  piece  of  cloth  and  suspended  just  below  the 
surface  of  the  solvent.  The  Uquid  in  contact  with  the  drug  becomes 
in  T  with  the  substance,  and,  l>eing  of  greater  density  than  the 

\  :  «j  the  bottom  of  the  container,  giving  place  to  a  freeh  supply 

c  wliic  h  in  turn  becom(*s  il  i  (sinks.     In  this  way  a  constant 

il  d  current  of  dissolved  t^i'  '   and  an  upward  stream  of  dis- 

plaocil  water  producei)  a  circulatory  motion  of  the  Utiuid  in  the  contjuneff 
nenoe  the  name,  ^*  circulatory  i$olution/' 
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Satumted  solution  is  one  which  contains  all  of  a  certain  substance 

that  the  solvent  will  hold  in  a  solution,  and  the  quantity  of  a  drug  in 

such  a  saturated  solution  is,  of  course,  dependent  on  the  relative  solubility 

of  the  drug.     Thus,  a  solution  of  lime  containing  in  100  grammes  only 

16  centigrammes  of  calcium  hydroxide  is  a  saturated  solution,  even  as  is 

m  solution  of  |)otassium  iodide,  100  grammes  of  which  contain  about  56 

^pammes  of  potassium  iodide.     In  other  words,  the  term  saturated  means 

Bie  limit  of  solubility  rather  than  the  comparative  denseness  of  solution • 

■An  int>eresting  point  connected  with  satui'ated  solution  is  that  a  saturated 

solution  of  one  substance  may  act  as  an  admirable  solvent  of  another;  in 

^tber  words,  in  a  saturated  solution,  the  solvent  powers  of  that  liquid  are 

Hschausted  only  as  far  as  that  one  substance  is  concerned,  but  can  be 

Hxerted  in  effecting  solution  of  another  substance.     Thus  a  saturated 

■Dlution  of  potassium  iodide  not  merely  dissolves  iodine,  but  also  much 

■Kire  of  that  chemical  than  will  water  alone.      In  the  same  way  a  satur- 

IKtc<!  solution  of  potassium  nitrate  wnll  freely  dissolve  copper  sulphate,  and 

^  me  has  been  used  for  removing  copper  impurities  from  large 

qi u'S  of  potassium  nitrate. 

Supersaturated  Solution. — Under  certain  conditions,  a  solvent  some- 
times takes  up  and  holds  more  of  a  salt  than  is  indicated  by  the  solubility 
of  that  salt. 

This  is  particularly  the  case  when  the  salt  is  treated  with  water  of 
a  t4*mperature  greater  than  normal.  As  already  mentioned,  hot  water 
will  usually  dissolve  more  of  a  salt  than  wiU  cold  w*ater,  and  such  solu- 
taoQ,  on  standing,  usually  deposits  the  amount  of  salt  in  excess  of  the 
quantity  soluble  at  ordinary  temperatures, 

A  solution  of  this  kind,  holding  more  of  the  salt  than  is  normally 
disBoIved,  is  said  to  be  a  supersaturated  solution,  and  in  some  cases  such 
a  supersaturated  solution  will  remain  liquid  without  depositing  the  excess 
until  violently  agitated.  Such  is  particularly  striking,  as  shown  in  the 
case  of  sodium  sulphate  (p,  443), 

Colloidal  Solutions  are  now  extensively  used  in  pharmacy.     These 
■r^  discussed  on  p.  154. 

m  Volume  Changes  in  Solution. — In  effecting  solution  between  a  certain 
volume  of  a  chemical  and  a  certain  volume  of  its  solvent,  the  resulting 
BDlution  usually  occupies  less  space  than  do  the  two  ingredients.  In 
Other  words,  contraction  of  volume  occurs  in  effecting  solution.  By 
this,  of  course,  reference  is  not  made  to  the  fact  of  the  solvent  occupying 
the  inlcrsticcs  or  air-spaces  found  in  a  certain  volume  of  a  crude  chemical, 
but  what  is  meant  is  the  actual  volume  of  the  solvent  itself  independent 
of  air-sjiaces.  Thus  sugar  (specific  gravity,  1.336)  has  a  specific  volume 
of  0.748,  and  85  grammes  of  sugar,  therefore,  would  occupy  the  space 
of  63*G  mils»  These  85  grammes  of  sugar,  dissolved  in  48  mils  of  water, 
flia4!e  100  mils  of  syrup,  showing  a  contraction  of  11.6  mils  in  the  process. 
Id  the  same  way  dried  alum  dissolved  in  water  contracts,  as  does  the  well- 
known  mixture  of  alcohol  and  water  in  preparing  diluted  alcohol. 

The  latter  case  of  the  contraction  of  alcohol  and  water  in  preparing 
diluted  alcohol  is  sufficiently  marked  to  be  worthy  of  attention  by  the 
operator,  as  w*as  shown  by  an  incident  coming  to  the  author's  attention, 
fai  which  a  pharmacist,  in  preparing  forty  gallons  of  dilute  alcohol  for 
f nixed  twenty  gallons  of  alcohol  and  tw^enty  gallons  of  w^ater, 
i  '    without  measuring,  and  was  much  grieved  on  receiving 

eoinpimtit  from  the  customer  that  the  quantity  was  several  quarts  short. 
It  10  mid  thtki  50  volumes  of  ethyl  alcohol  und  50  volumes  af  water  make  94.35 
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volumes  of  rliluted  alcohol  while  5li  volumes  nf  methyl  alcohol  and  .'SO  volumes  of  walcr 
mtike  98.5  volumes  of  Hiiui.  Merideljeff  stated  tliat  aleohol  and  water  exhibited  the 
maximum  eontractiun  when  45.88  per  cent,  alcohol  wa-a  prepared  and  that  this  showed 
the  formfttion  of  a  compound  eonsisting  of  one  raolecyfe  of  ethyl  hydroxide  and  three 
molecules  of  water. 

Estimation  of  Solubility* — Reference  has  been  made  in  a  preeeding 
paragraph  to  the  soluhiUty  of  a  solid  in  water  and  other  solvents*  This 
is  ilone  in  several  ways,  the  usual  method  being  by  weighing  a  certain 
quantity  of  the  solid  in  a  tared  bottle,  adding  a  certain  quantity  of  water 
at  a  givTn  temperature,  usually  25*^G,,  shaking  until  assured  of  a  satur- 
ated HoUition,  then  carefully  transferring  the  liquid  to  a  quick-acting  tared 
filter  and  then  weighing  the  solid  residue.  In  this  way  we  learn  the 
amount  of  the  solid  which  has  been  dissolved,  and  the  solubility  of  the 
»olid  can  be  easily  estimated  on  the  basis  of  the  solubility  of  one  gramme 
of  the  solid;  thus,  if  the  experiment  show^s  that  one  gramme  of  salt  di»- 
»oIves  in  three  grammes  of  w^ater,  then  the  solubility  is  put  down  fk3  one 
part  in  three  of  water.  This  met  hod »  however,  is  not  exactly  accurate, 
inasmuch  as  during  filtration  a  certain  amount  of  the  solvent  volatilizes, 
therefore  leaving  a  greater  residue  than  thai  actually  soluble.  A  more 
accurate  way  is  to  take  a  given  quantity  of  the  solution,  evaporate  same 
to  dryness,  and  from  this  estimate  the  solubility  of  the  solid.  In  the 
latter  case,  however,  the  contraction  of  a  solid  in  the  solvent  must  be 
known^  and  this  factor  used  in  the  estimation  of  the  solubiUty.  For 
rimple  pharmaceutic  purposes  a  rough  estimate  of  the  solubility  can  \>e 
easily  obtained  by  adding  the  substance  to  tlie  liquid  until  no  more  id 
taken  up.  Thus  if  to  100  mils  of  w^ater  at  normal  temperature  a  solid 
is  added  in  o-grammc  lots,  the  solubility  of  the  salt  can  l>e  esstimaled 
within  5  per  cent.,  and  to  attain  absolutely  accurate  results  it  is  only 
necessarj'  to  repeat  the  experiment  by  dissolving  in  the  water  the  amount 
of  salt  within  5  grammes  of  supersaturation,  and  then  add  the  reet  of  the 
salt  in  half-gramme  lots  until  no  more  is  taken  up. 

For  very  accurate  estimation  of  solubility  recourse  is  had  to  the 
lysimeter  of  Dr.  Rice,  w*hile  a  good  method  of  determining  the  solubility  of 
alkaloids  by  use  of  volumetric  st>lutions  has  been  suggested  by  Hatcher. 
Att^ention  has  been  called  to  the  fact  that  in  order  to  avoid  supersatu ra- 
tion in  estimating  solubility  the  mixture  of  the  solid  and  its  solvent  should 
be  t  horoughly  agitated  by  means  of  a  mechanical  stirrer  during  the  process 
of  solution. 

STERILIZATION 

This  important  method  of  preserving  me<^Ucinal  substances  and  of 
rendering  surgical  appliances  aseptic  has  now^  stepped  from  the  confines 
of  medicine  into  the  field  of  pharmacy  and  the  modern  pharmacist  must 
stand  ready  to  prepare  sterile  products  on  demand.  The  call  for  aseptic 
dresfiings  is  now^  largely  filled  by  special  manufacturers;  so  the  prescrip- 
tionist        *  '   Hy  railed  upon  to  furnish  sterih*  solutions. 

Ri  (liis  need,  both  U.8*P.  IX  and  N.F,  IV  contain  compre- 

henKive  luuiiugraphs  on  steriUzation  that  should  be  carefully  read  by  aU 
siudentj<* 

Summarized,  the  destruction  or  removal  of  bacteria  or  their  Fpores 
is  usually  accomplii^hed  by  submitting  the  sul>siance  to  the  action  of 
heated  air  or  steam.  Glass  or  metallic  containers  are  best  sterilized  by 
heating  from  IW  to  170^  for  two  hours.  Medicinal  solutions  not 
injured  by  high  temperatures  are  heated  in  a  current  of  steam  for  one 
hour  if  the  Bteam  is  at  lOO^'C;  for  fifteen  to  twenty  UEUoutes  if  it  is  at 
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llo®  to  120^.     In  the  former  case  a  steam  sterilizer  is  used;  in  the  latter 
^esse*  an  autoclave  has  to  be  employed. 

If  the  solution  (say,  of  alkaloids)  is  decomposed  by  the  action  of  heat, 
dximato  sterility  may  be  attained  by  filtration  through  a  porcelain 
•kefeld)  filter,  into  containers  which  have  been  sterilized  by  steam^ 
*<ir  liy  ??terilizinj<  all  apparatus  and  containers  employed  in  making  and 
fitoring  the  solution  and  by  dissolving  the  substance  in  sierihzed  distilled 
water  (p.  368),  If  glycerin  is  the  solvent,  it  may  be  sterilized  by  heating 
in  a  current  of  steam;  while  oil  is  sterilized  by  heating  in  a  suitable  oven 
to  120"*. 

In  stoppering  sterilized  solutions,  sterile  rubber  stoppers  must  be 
employed. 

Cotton,  bandages,  gauzes  and  other  surgical  dressings  may  be  sterilized 
ither  by  heating  with  steam  at  115*^  in  an  autoclave  or  by  dry  heat  at 
to  17C  in  an  oven.  Such  sterilized  dressings  nmst  l»e  kept  aseptic 
^Vloring  in  sterile  glass  containers  or  by  wrapping  in  sterilized  parchment 
iper. 
The  more  elaborate  monograph  given  in  the  National  Formulary 
outlines  steriUzation  at  low  temperature  or  pasteurizaiion  (which  means 
heating  the  material  between  GO^  and  70*^  for  one-half  to  one  hour  each 
day  on  six  successive  days)  and  sterilization  by  means  of  chemical  agents 
(subjecting  apparatus  and  material  to  the  action  of  such  antiseptics  as 
alcoholy  formaldehyde*  phenol,  etc.) 

AMPULS 

The  preservation  of  sterile  products  in  sealed  glass  tubes  was  first 
tried  b3"  Limousin  in  1886  and  since  1908,  the  practice  has  become  very 
popular  in  medicine;  so  much  so  that  if  the  prescriptionist  does  not  learn 
to  meet  the  demand,  the  large  manufacturer  will  take  from  him  even  the 
preparation  of  simple  solutions*  The  following  suggestions  are  therefore 
offered  and  further  details  can  be  gotten  from  the  articles  cited  in  the 
bibliography  at  the  end  of  the  chapter. 

Ampuls  are  sealed  glass  tubes  containing  medicaments*  either  solid 
or  liquid  furnished  to  the  physician  or  the  patient  in  a  sterile  condition 
ad  freciuently  furnished  single  hj^odcrmic  dose^. 
The  AmpuL — The  glass  tubes,  usually  purchased  from  special 
manufacturers  are  made  from  a  special  type  of  glass  known 
No*  16  III,  which  is  less  alkaline  than  the  average  glass.  Nitardy 
shows  that  satisfactory  ampuls  can  be  made  from  ordinary  test-tubes,  but 
in  passing  it  might  be  said  that  such  ampuls  are  almost  certain  to  contain 
c^noiigh  free  alkali  to  precipitate  alkaloidal  solutions.  Ampuls  are  some- 
rtinii^  made  with  the  open  end  flaring  Uke  a  funnel,  in  order  to  facilitate 
illing.     (Fig.  123.) 

Filhmj  Arfifyuls, — Many  filling  deWecs,  some  very  complicated  and 

[>me  quite  simple,  have  been  devised,  the  aim  being  to  run  the  fluid 

down  through  the  narrow  neck  as  expeditiously  as  possible,  a  trick  that 

b  n':i!K'  not  easy,  since  some  provision  should  be  made  for  exit  of  air  as 

Hows  in.     Some  fill  from  a  burette  to  the  tip  of  which  is  attached 

rmic  needle;  some  use  the  modern  type  of  large-^ized  graduated 

liypodermic  syringe  which  can  be  easily  sterilized;  while  the  best 

"  is  one  in  which  by  a  system  of  valves  and  air-tight  containefs 

•  dH  nan  be  exhausted  of  air  before  the  fluid  is  introduced  into  the 

luse  of  the  partial  vacuum  in  this  container  and  in  the 

lorein  the  fluid  immediately  fills  the  ampuls  so  soon  as 
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air  is  permitted  to  enter  the  apparatus.     Such  type  of  apparatus,  made 
of  inexpensive  materials,  has  been  devised  by  Lascoff.     (See  Fig.  124.) 

Sealing  the  Ampul. — This  is  accomplished  by  bringing  the  tip  of  the 
filled  and  cleaned  ampul  into  a  small  but  hot  flame  of  a  blast  lamp. 


liMiWiAAilSi 

Fiff.  123. — VariouB  ahapea  of  ampuls. 

This  operation  is  not  as  simple  as  first  appears,  but,  like  everything  else, 
practice  will  bring  the  knack.  In  large  factories,  for  instance,  such  se^ng 
IS  done  by  young  girb. 

Sterilization. — As  mentioned  above,  the  product  in  the  ampul  should 
reach  the  physician  in  a  sterilized  condition.  This  is  sometimes  accom- 
plished by  having  the  ampuls,  the  fluid  and  the  filler  all  in  sterile  condi- 


Fiir.  121.— Tho  Laacoff  ampul  filler. 

lion  at  the  moment  of  filling,  but  the  usual  procedure  is  to  sterilize  the 
sealed  ampul  by  heating  in  an  appropriate  oven.  The  oven  must  of 
course  be  provided  with  a  thermometer  and  care  taken  that  the  tempera- 
ture be  not  allowed  to  rise  above  that  which  the  content  of  the  ampul 
will  l^ear  without  decomposition.  It  is  manifestly  very  important  that 
the  oven  1x5  kept  closet!  from  the  beginning  of  the  operation  until  after 
the  sterilization  is  complete  and  the  oven  again  cool,  to  guard  against 
the  risk  of  injury  from  ampuls  which  may  explode  while  being  heated. 
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Gaseous  Solution. — While  physically  a  solution  of  gas  in  a  liquid 
differs  but  slightly  from  the  solution  of  either  a  solid  or  a  liquid,  the  mode 
of  preparing  a  gaseous  solution  differs  sufficiently  from  the  solution  of 
either  a  solid  or  a  liquid  to  justify  a  special  heading.  In  effecting  the 
solution  of  a  gas  in  water  when  the  gas  is  freshly  generated  or  supplied 
from  a  storage  tank  (in  which  form  liquid  carbon  dioxide  is  used  largely 
for  charging  soda  fountains),  it  is  first  washed  by  passing  through  water 
and  then  conducting  it  through  a  tube  reaching  almost  to  the  bottom  of 
the  container  holding  the  liquid,  and  to  insure  solution  it  is  best  that  the 
container  be  long  and  narrow.  When  the  soluble  gas  is  run  into  the 
liquid,  it  is  noted  at  first  that  the  large  bubbles  emerging  from  the  end  of 
the  tube  are  absorbed  before  they  reach  the  top  of  the  liquid;  as  the 
solution  becomes  more  and  more  saturated  it  is  found  that  the  bubbles 
are  less  dissolved,  imtil  finally  it  can  be  noted  that  the  size  of  the  bubbles 
on  emerging  from  the  top  of  the  liquid  is  about  the  same  as  when  emerg- 
ing from  the  end  of  the  tube.  When  this  stage  is  reached,  it  is  always 
advisable  to  remove  the  container  with  the  liquid  and  shake  vigorously, 


Fi«.  125. — Apparatus  for  drying  gaaos. 


Fig.  126. — Gaseous  solution. 


again  pass  gas  through,  and  if  it  is  found  by  this  means  that  no  more  gas 
is  being  dissolved,  the  operation  is  complete. 

A  simple  test  of  saturation  of  a  liquid  with  a  gas  is  by  observing  the 
behavior  of  the  solution  after  agitation.  Place  the  hand  over  the  mouth 
of  the  container,  and  if,  after  each  agitation  and  attempted  removal  of 
the  hand  from  the  mouth  of  the  bottle,  a  suction  is  felt,  it  is  a  strong 
evidence  that  the  solution  is  not  saturated.  If,  on  removing  the  hand, 
a  pr(*?sure  of  the  escaping  gas  is  observed,  it  is  rather  a  fair  indication  of 
complete  saturatioii. 

In  some  cases,  before  making  a  solution  of  the  gas,  it  is  essential  that 
same  l)e  dried,  that  is,  freed  from  water  vapor,  in  which  case,  instead  of 
running  such  gas  through  water,  it  is  passed  through  concentrated  sul- 
phuric acid,  calcium  chloride,  or  other  substance  having  great  affinity 
for  water,  contained  in  appropriate  flasks  (Fig.  125).  There  are  some 
gases  which  cannot  be  dried  with  calcium  chloride  nor  sulphuric  acid, 
such,  for  example,  as  ammonia,  gas  and  in  such  cases  the  gas  can  be  fairly 
well  drie<l  by  passing  it  through  a  bottle  containing  absorbent  cotton. 
An  illustration  showing  gaseous  solution  is  appended  (Fig.  126). 
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LOTION 

Lotion  is  derived  from  the  Latin  ''lotio*'  (to  wash),  and  means  the 
removal  of  soluble  impurities  from  insoluble  substances  by  washing  same 
with  water  or  other  appropriate  liquid.  Thus,  in  the  last  stage  of  puri- 
fying precipitated  calcium  carbonate,  the  precipitate  contained  on  the 
filter  is  washed  with  water,  while  in  making  washed  sulphur  the  sublimed 
sulphur  is  washed  with  a  mixture  of  wat^r  and  ammonia  water. 

Apparatus  used  in  lotion  consists  of  funnel  with  a  filter-paper,  or 
straining  rack  containing  an  appropriate  strainer.  (See  Colation.)  On 
this  filter  or  strainer  is  thrown  the  substance  mixed  with  the  wash  liquid, 
the  latter,  of  course,  passing  through  the  strainer,  the  meshes  of  which 
hold  back  the  insoluble  matter.  Upon  the  precipitate  contained  on 
the  strainer,  water  or  other  wash  liquid  is  poured  until  all  of  the  soluble 
impurities  have  been  removed,  as  can  be  ascertained  by  appropriate 
tests. 

When  only  a  small  quantity  of  washing  is  required,  the  liquid  is 
spurted  upon  the  filter  from  a  Spritz  bottle, 
which  consists  of  an  ordinary'  pint  chemical 
flask  provided  with  a  two-holed  rubl)er 
stopper,  through  one  hole  of  which  passes 
a  glass  tube  extending  almost  to  the  bottom 


Fiic.  127.— Sprits  hottlc. 


Fiff.  128. — Continuous  washing. 


of  the  fia.sk,  and  above  the  cork  bent  at  an  acute  angle  and  with  the 
outside  end  drawn  to  a  ta|)ering  point.  Through  the  other  hole  is  passed 
a  shorter  \nvrQ  of  glass  tubing  bent  at  an  angle  of  120-140  degrees.  The 
water  is  removeil  from  the  Spritz  bottle  by  blowing  through  the  shorter 
piece  of  glass  tube,  when  the  increased  i)ressure  of  air  inside  the  flask 
will  cause  the  liquid  to  i)ass  through  the  longer  glass  tube,  and  emerge 
from  the  tai>ering  end  in  a  stream.  If  this  stream  be  directed  to  the 
l)r(H'ii)itate  on  the  filter,  the  latter  can  be  thoroughly  and  easily  washed 
(Fig.   127). 

Where  large  quantities  of  a  liquid  are  needed  for  washing,  it  is  a 
simple  matter  to  devise  a  continuous  process  of  washing,  as  shown  in 
apiK>n(led  cut  (Fig.  128),  in  which  it  will  be  scH»n  that  a  fla.sk  filled  with 
water  is  inverted  into  the  funnel  containing  the  precipitate  on  the  filter, 
u|K)n  which  the  licjuid  rushes  until  it  reaches  the  mouth  of  the  flask, 
when  the  How  ceases,  owing  to  the  inability  of  the  air  to  pass  into  the 
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tLa^k.  As  the  liquid  of  the  fuunel  filters,  its  surface  becomes  lower 
than  the  mouth  of  the  flask,  thu.s  permitting  the  entrance  of  air,  caus- 
ing a  flow  of  the  washed  Uquid  from  the  flask  imtil  its  mouth  is  again 
doeed  by  the  liquid  in  the  funnel,  and  this  continues  until  the  flask 
is  emptied,  and  that  without  danger  of  the  liquid  running  over  the 
je  of  the  funnel.  Such  simple  apparatus  is  of  great  value  in  continuous 
_  tration,  in  which  case  it  is  a  simple  matter  to  filter  gallons  of  a  liquid 
through  a  half-gallon  funnel 

DECANTATION 

In  some  cases  it  is  more  convenient  to  wash  a  precipitate  by  placing 
H  in  an  appropriate  glass  vessel,  such  as  a  beaker  or  a  flask,  mixing  thor- 
oughly with  a  wash  liquid,  and  allowing  it  to  stand  until  the  precipitate 
has  completely  subsided,  and  then  removing  the  liquid  by  decantation; 
that  is,  by  gently  lifting  the  container  and  gradually  tilting  same  until 
the  major  part  of  the  liquid  has  been  removed  from  the  precipitate. 
It  IB  manifestly  impossible  by  this  means  to  thoroughly  remove  all  the 
liquid,  as  no  matter  how  carefully  decantation  is  continued,  certain 
portions  of  the  precipitate  will  be  disturbed  and  flow  out  with  the  de- 
canted liquid  which,  therefore,  should  be  passed  through  a  filter  to 
ooUect  the  escaping  precipitate.  Repeated  decantation,  however,  will 
ible  us  to  thoroughly  remove  soluble  matter  from  the  precipitate. 
s,  a  precipitate  contains  100  grammes  soluble  impimttes:  by  treating 
^rith  1000  mils  water,  the  100  grammes  soluble  matter  will  dissolve. 
By  decanting  this,  it  is  possible  to  remove  900  mils,  of  the  liquid  without 
fM  disturbing  the  precipitate,  and  in  9tM>  mils  90  grammes  of  soluble 

ill  ^  «s  will  be  contained.     To  the  remaining  liquid  and  the  precipi- 

lata  another  1000  mils  water  is  added,  the  product  thoroughly  mixed, 
and  the  precipitate  allowed  to  settle.  "VVTien  900  mils  of  this  second  liquid 
are  removed,  it  means  that  of  the  10  grammes  soluble  substance  renmin- 
iiig»  9  grammes  will  have  been  removed,  leaving  ii\ath  the  precipitate 
but  1  gramme  of  the  original  100.  The  operation  repeated,  the  900 
mils  of  the  decanted  liquid  will  remove  0.9  of  the  remaining  gramme 
_of  the  «*olub|e  impurity,  and  thus,  after  three  such  washings,  but  one 
-tf  ith  of  the  original  impurity  remains. 

O:  y,  however,  such  thorough  washing  by  decantation  is  not 

carried  on,  as  it  means  the  use  of  too  much  water. 

Apparatus  for  decantation  is  the  container  mentioned  above,  con- 
ing either  of  a  pint  flask  or  a  beaker,  provided  with  a  pour-out  or  lip* 
To  facilitate  the  removal  of  the  decanted  liquid,  a  glass  guiding  rod  is 
used,  such  as  was  described  on  p.  91.  The  method  of  application  is 
hmi  shown  by  ap|>ended  cuts  (Figs,  129  and  130).  To  avoid  the  possi* 
bflttT  of  any  of  the  liquid  being  drawm  over  to  the  outside  of  the  beaker 
h  '  irity  of  the  glass,  the  edge  of  the  beaker  should  be  smeared 

^  I  some  fat,     The  guirhng  rod  is  of  great  value  in  quantitative 

aaalyBis,  in  which  case  every  particle  of  the  precipitate  must  be  finally 
mnoved  frt)ni  the  beaker  and  weighed.  This  is  accomplished  by  slipping 
aamall  piece  of  rubber  tubing  over  the  end  of  the  guiding  rod  and  rubbing 
the  stdf^  of  the  beaker  with  same.  Such  rubber-tipped  guiding  rod  is 
lechnically  called  a  **  policeman.** 

Where  large  quantities  of  liquid  are  to  be  decanted,  recourse  is  had 
to  the  syphon,  which  consists  of  a  bent  tube,  one  arm  of  which  is  longer 
than  t '  r.     The  shorter  arm  is  placed  in  the  liquid  to  be  removed, 

and  a  1  her  end  of  the  tube  suction  is  applied  (Fig.  131). 
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We  take  a  syphon,  immerse  the  short  arm  in  water,  and  suck  at  the 
orifice  of  the  longer  arm.  This  has  the  effect  of  producing  a  partial 
vacuum  in  the  tube — a  pressure  of  air  therein  much  less  than  the  pres- 
sure of  the  atmosphere  exerted  upon  the  surface  of  the  liquid  in  which 


Fig.  129. — DccanUtioii  from  bcakrr. 


F^ig.  130. — Dccantation  from  pre<>ipitating  jar. 


the  short  arm  is  plimged.  The  result  is  that  the  superior  pressure 
of  the  atmosphere  forces  the  water  into  the  syphon  through  the  short 
arm,  around  the  bend,  into  the  long  arm — this  result,  of  course,  being 
simultaneous  with  the  suction  applied  at  the  end  of  the  long  arm.  En- 
tering the  long  arm,  the  liquid  is  subjected  to  the 
earth's  gravitating  force  and  falls  downward.  As 
each  drop  emerges  from  the  syphon,  were  nothing 
to  take  the  place  occupied  by  that  drop,  a  partiid 
vacuum  in  the  syphon  tube  would  occur.  EkiuiU- 
brium — an  exact  balance  between  two  parts  of  a 
machine  or  system — ^is  the  rule  of  nature,  hence 
difference  in  pressure  in  the  long  and  short  arms 
of  the  syphon  is  not  permitted,  and  the  instant  a 
partial  vacuum  is  produced  in  the  long  arm,  the 
water  in  the  short  arm  and  in  the  vessel  into  which 
the  syphon  dips,  impelled  by  an  atmospheric  pres- 
sure, passes  over  to  occupy  the  void. 

Just  as  rapidly  as  water  emerges  from  the  long 
arm,  even  so  rapidly  does  water  pass  over  from  the 
short  arm  to  take  its  place,  and  this  condition  con- 
tinues so  long  as  the  short  arm  dips  in  water  and 
the  level  of  this  water  is  higher  than  the  levd  of 


Fig.  131. — Byphoaing. 


the  water  that  issues  from  the  long  arm. 


COLATION 


Colation  is  the  technical  name  for  the  simple  process  of  straining 
by  which  term  is  meant  the  removal  of  coarse  particles  from  a  liquid 
by  passing  through  a  fabric  the  meshes  of  which  are  comparatively 
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ccMtfse.     Thus,  the  domestic  utensil^  the  colander,  is  useful  in  eolation 
In  the  same  way  a  sieve  can  be  used  for  the  purpose  of  straining  a  liquid » 
bat  CMtiinarily  the  fabric  through  wMch  the  substance  is  passed  is  of 
rmne  form  of  cloth*     Among  the  various  cloths  used  for  straining  are 
fdt,  flannel,  muslin  and  cheese-cloth. 

Felt  strainers  (Fig,  132)  are  usually  of  conic  form  and  >neld  a  Uquid 
«3a  clear  as  if  filtered.  Equally  useful  is  a  strainer  made  of  flannel  (Fig. 
133),  and  these  are  generally  sewed  together  in 
the  same  conic  form  as  the  felt  strainer,  while  the 
muslin  and  cheese-cloth  strainers  are  simply-piece^; 
of  these  fabrics  fastened  to  a  frame  (Fig.  134).  The 
latter  consists  of  four  pieces  of  wood,  joined  and 
studded  with  projecting  nails,  on  which  can  be 
fa.stened  the  straining  cloth.  The  latter  should 
fit  tightly  to  the  frame  without  edges  projecting, 
as  in  the  latter  case  each  filament  of  the  cloth 
acts  as  a  syphon  and  part  of  the  liquid  runs  over 
the  sides  of  the  strainer  to  the  container  in  a  way 
that  scarcely  betokens  pharmaceutic  elegance. 

In  many  cases  of  straining  the  operation  has 
been  aided  by  what  has  been  termed  ''forcible  straining.'*  which  means 
remaving  the  straining  cloth  from  the  frame,  gathering  betw^een  the 
haods  by  a  tw^isting  movement  the  strainer  and  the  residue  thereon,  and 
then  expressing  (p.  156)*  Straining  is  an  imperfect  operation,  inasmuch 
as  the  strained  liquid  is  rarely  as  clear  as  the  careful  pharmacist  desires 
to  dbpense;  hence,  in  most  pharmaceutic  operations  filtration  is  far 
preFerable. 


Fi«.  132. — Kelt  fliraiucr 


133.-— LoK^-rniittoii  «trftiQ«'r. 


Kijt-  134. — Strainer  ofi  IrniiR', 


FILTRATION 

PQtration  is  a  nearly  perfect  variety  of  straining;  in  both  processes 
Urn  operation  of  clearing  the  liquid  being  purely  mechanical.  As  an 
iDti5tration  bringing  this  forcibly  to  mind,  let  us  imagine  we  have  a 
£leh  of  dirty  water  in  w^hich  are  pieces  of  w^ood  (large  and  small),  waste 
paiKT,  and  suspended  mud.  The  ditch  narrows  to  an  underground 
dram,  and,  in  order  that  the  drain  does  not  become  clogged  up,  a  grat- 
ing is  placed  at  its  entrance  This  grating  is  perhaps  only  six  or  seven 
Htm  bars,  but  as  the  water  passes  by  them,  some  of  the  wood  and  paper, 
not  nUe  to  pass  through  the  spaces,  remains  on  the  grating.  Sup- 
pOKt  we  take  that  water  which  has  passed  through  the  grating  into 
the  drain-pipe  and  examine  it.  It  will  be  found  as  dirty  as  before,  save 
that  the  larger  chips  and  the  masses  of  paper  are  removed.  It  contains 
bits  of  striiw,  slivers  of  wood,  and  fragments  of  paper  pulp  that  were 
naD  enough  to  pass  through  the  grating.     This  unsightly  mixture 
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we  pour  on  a  strainer  of  cheese-cloth.     The  meshes  in  this  are  much 
smaller,  of  course^  than  the  spaces  in  the  grating,  and  the  liquid  emergen  i 
from  the  strainer  much  clearer,  the  strainer  having  kept  back  straw,  ^ 
wood-fiber,   and   paper   pulp,   along   with   considerable   of  the   muddy 
i!;ediment.     However,  it  is  still  far  from  clear;  the  suspended  mud  in 
very  finely  divided  form  having  passed  through  the  meshes  of  the  cheesi*- 
cloth,  which  were  not  quite  small  enough  to  retain  the  minute  particles. 
So  we  take  the  cloudy  liquid  and  pas«  it  tlirough  filtering-paper,  the  J 
meshes  (the  pores)  of  which  are  so  small  as  hardly  to  be  seen  with  thej 
naked   eye.     This   process   usually   completes   the    work   of   removing  J 
the  undissolved  particles,  the  liquid  emerging  from  the  filter  perfectly 
clear. 

Let  it  here  be  said  that  modern  sanitary  engineering  has  ahown 
that  filtration  of  water  through  long  layers  of  sand  removes  not  only 
visible  dirt,  but  can,  if  properly  carried  out,  remove  bacteria  of  diseJi«e. 
Notable  anumg  such  efforts  are  the  watcr-wurks  systems  of  Altona, 
Germany,  and  Lawrence,  Ma.*«saclmsetts, 

The  substance  which  removes  the  impurities  is  called  the  filtering 
medium »  and  the  clear  liquid,  the  filtrate. 

Apparatus  used  in  filtration  consist  of  the  bottle  or  other  container 
into  which  the  filtrate  drops  and  the  containex  holding  the  filtering 
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FU.  J  35. — riftltt  faontt. 


FIc.  130.— Ribbed  fuiuMl. 


medium.  The  latter  in  small  operations  consists  usually  of  a  funnel, 
whilf*  in  large  proeeseeB  of  filtration  it  consists  of  earthenware  crocks^ 
or  tanks  of  iron,  wood,  or  masonry.  The  latter  being  beyond  the  prov- 
ince of  this  work,  reference  will  be  had  solely  to  funnds. 

Funnels  consist  of  conic  vessels  of  glass,  porcelain,  or  metaJ,  aJ- 
tbough  the  latter  should  be  carefully  avoided  in  delicate  pharmaceutic 
op<*rations.  To  secure  the  best  success  from  a  funnel,  it  is  necessary 
that  the  cone  shall  l)e  at  an  equilateral  triangle,  as  otherwise  folded 
filter-fmiH'r  will  not  aecurately  fit  same.  Of  the  many  varieties  of  fun- 
nels suggested  for  pharmacists'  use,  reference  can  be  had  here  merely 
to  a  few  tyiK*s.  It  has  been  the?  writer^s  experience  that  just  as  good 
resultj^  are  obtained  by  using  a  plain  glass  funnel  (Fig.  135)  as  can  be 
secured  with  more  elaborate  varieties,  the  main  point  in  successful 
filtr?ition  iH'ing  the«  correet  folding  of  the  filter-paper.  A  ver>'  pcjpular 
form  of  funnel  is  the  one  with  the  ribbe<l  interior,  to  permit  the  pass- 
ing down  of  the  filtered  litpjid  (Fig.  IHfi).  This,  however,  can  Ije  accom- 
plished ju«t  as  well  by  the  plaits  of  a  <»arefully  folded  filter. 


ION,  LOTION,  DECANTATION,  COLATION,  AND  FILTRATION      133 


I 
I 


The  same  fuiuiel  is  provided  with  a  groove  on  the  under  side  of  the 
neck  of  the  funnel  to  permit  the  exit  of  air  from  the  bottle  into  which 
thr  liquid  is  filti*red.  It  is  bettor  pharmacy,  however,  not  to  place  the 
fmuiel  directly  in  the  neck  of  the  receiving  bottle,  but  to  support  it  on 
a  ling  of  the  retort  stand  (Fig,  137). 

If  circumstances  are  such  that  the  funnel  must  be  placed  in  the 
neck  of  the  bottle,  some  provision  for  access  of  air  must  be  made,  and 
this  Ls  done  by  interposing  between  the  neck  of  the  funnel  and  that  of 
the  receiving  bottle  a  piece  of  cord;  otherwise  the  air  within  the  bottle 
becomes  compressed  as  the  liquid  passes  into  the  bottle  until  either  the 
liquid  censes  to  filter  through  or  the  air,  in  forcing  its  way  out,  pushes 
with  it  a  certain  quantity  of  the  filtered  liquid  to  the  outside  of  the 
receiving  flasks,  producing  an  untidy  operation. 

This  is  particularly  the  case  if  the  neck  of  the  fimnel  is  either  too 
large  or  too  short.  It  should  enter  completely  the  neck  of  the  bottle 
ADcl  pass  within  the  wider  portion  o(  same. 

The  filtering  medium  consists  of  paper,  cotton,  asl^estos,  sand, 
or  stone,  the  first  two  being  generally  used  in  retail  pharmacy. 

Paper  filters  consist  of  sheets  of  unsized  paper, 
which «  when  properly  folded,  form  a  conic  bag  on 
which  the  liquid  to  be  filtered  is  poured.  In  com- 
fO^^e  we  find  two  varieties  of  such  filter-paper, 
one  being  gray  and  the  other  white.  The  latter 
is  more  expensive  than  the  gray,  but  is  preferable 
for  pharmaceutical  use. 

The  filter-paper  can  be  folded  in  two  ways 
(usually  termed  plain  and  plaited  fiUers)^  and  each 
has  its  peculiar  use,  plain  filters  being  indicated 
when  the  precipitate  is  desired,  and  plaited  filters 
when  the  filtrate  is  sought  for* 

In  making  a  plain  filter,  the  paper  is  folded 
but  twice,  in  each  cane  the  sheet  being  divided  ex- 
actly in  half.  The  result  is  a  perfect  cone,  with  one 
thickness  of  paper  on  one  side  and  three  thicknesses 
on  the  other,  which  naturally  produces  unequal 
filtration.     In  order  to  equalize,  we  ver>''  frequently 

use  two  such  plain  filters,  so  alternating  that  both  sides  will  be  four  la  vers 
of  ti 

ati'j 


Fi«.  137.— Corre^'t  filtra- 
tion: a,  Funnel;  6^,  filtcriiig 
itand;  t,  rcceivioiE  bottle. 


point  whici 
H^gltration,  a 
■V  In  the  X 
^'       thicknegges 


^Her*paper.  At  its  best  a  plain  filter  does  not  remove  the  liquid 
iity  because  the  paper  lies  flat  against  the  surface  of  the  funnel, 
\  nr  only  place  through  which  the  filtrate  can  readily  pass  is  at  the 
t  which  lies  exposed  at  the  neck  of  the  funnel.  Therefore,  for  rapid 
lion,  a  plaited  filter  is  best. 
In  the  plaited  filter  the  paper  is  so  folded  as  to  make  a  cone  of  equal 
on  all  sides,  and  is  also  provided  with  canals  through  which 
the  filtrate  can  run.  The  plaiting  of  a  filter  is  a  matter  of  considerable 
akin,  and  there  is  but  one  correct  way  to  fold  a  successful  filter.  To 
IhnrMiiijhIy  uudetstaud  the  method  it  is  necessary  to  accompan^^  the 
rv  inn  by  illustrations  (Figs.   138  and   139)*     The  circular  piece 

Itf  luiutTu  exactly  in  the  center  (a).  This  semicircle  is  again  folded  in 
ila  eenier  (6).  The  semicircle  is  then  opened  and  half  of  the  semicircle 
I-  ' ^  '  '  ri  the  central  crease  (c).  This  gives  one-fourth  of  the  circle 
d  L-ighths,  and  these  eighths  are  now  folded  into  sixteenths 

idf,  *^MiU  inUl  being  against  the  upper  surface  of  the  filter-paper. 

Attention  is  then  paid  to  the  other  fourth  of  the  circle,  it  being 
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folded  exactl}'  as  was  the  first  fourth,  and  as  a  result  it  being  folded  into 
sixteenths  as  shown  in  (e).  These  sixteenths  are  then  divided  into 
thirty-seconds  by  folding  each  back  on  itself,  and  when  finished  the 
unopened  filter  should  present  the  appearance  of  (/),  that  is,  a  series  oi 
perfectly  symmetric  plaits,  only  two  of  which  will  rest  against  the 
edge  of  the  funnel,  and  these  can  be  removed  by  folding  same  into  sixty- 
fourths,  as  (g).  The  observance  of  the  following  details  will  contribute 
to  attaining  the  ideal  in  filtration: 

First,  the  folds  of  the  filter  should  not  be  permitted  to  extend  to 
the  point  of  the  filter,  but  in  plaiting  the  filter  the  crease  should  be 
made  from  the  point  toward  the  edge,  a  finger  being  kept  on  the  point 
to  prevent  the  creasing  of  same.  The  necessity  of  sparing  the  point 
can  be  understood  when  it  is  appreciated  that  every  crease  in  the  piece 
of  paper  contributes  to  the  weakening  of  same,  and,  therefore,  the  passing 
of  sixteen  creases  across  the  central  point  forming  the  tip  of  the  filter  is 


FiK!«.  138  and  139.— Folding  plaited  filter  {nee  text). 

apt  to  80  weaken  it  that  it  will  break  as  soon  as  the  liquid  is  poured 
upon  it,  the  greatest  pressure  of  the  liquid  being  exerted  on  the  filter  tip. 

Second,  the  filter  should  be  moistened  before  filtering.  This  opens 
the  pores  of  the  filter,  rendering  easier  the  passage  of  the  liquid  through 
the  filter.  It  is  needless  to  say  that  the  filter  should  be  moistened  with 
the  liquid  which  is  the  solvent  for  the  drug  intendtnl  to  be  filtered.  Thus, 
to  moisten  w^ith  water  a  filter  through  which  it  is  intended  to  pass  essence 
of  ginger,  would  be  doing  much  more  harm  than  good.  The  moistening 
of  such  a  filter  should  be  done  with  alcohol. 

ThinL  when  the  filter  is  moistened,  it  is  advisable  to  push  the  tip  of 
the  filter  fairly  well  down  into  the  neck  of  the  funnel.  This  serves  to 
strengthen  the  filter  tip. 

Fourth,  in  pouring  the  liquid  on  the  filter,  avoid  throwing  it  directly 
on  the  tip,  hut  gradually  pour  it  upon  one  side  of  the  filter,  as  otherwise 
the  f()re(»  of  the  fall  is  apt  to  rupture  the  paper. 

Fifth,  the  paper  should  not  project  above  the  funnel.     It  is  a  human 
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fjiiling  u>  fill  the  filter  as  completely  as  possible,  and  in  case  the  paper 
projects  over  the  side  of  the  fuonel,  the  actual  level  of  the  liq\iid  may 
be  above  the  top  of  the  funnel,  and  a  rupture  of  the  paper  brings  dis^ 
aslrous  results.  The  chief  reason,  however,  for  this  rule  is  that  the 
pfojecting  paper  affords  considerable  surface  exposed  to  the  air,  thereby 
producing  spontaneous  evaporation,  with  acconipan>-ing  loss  of  the  liquid. 
This  is  particularly  the  case  when  the  liquid  to  be  filtered  is  volatile. 

Cotton  Filter* — In  many  cases  of  simple  filtration  all  that  is  necessary 
to  remove  the  insoluble  matter  is  the  passing  of  the  liquid  through  a 
pledget  of  cotton  placetl  in  the  neck  of  the  fu  ineL  This  method  of 
filtration  is  one  which  should  be  practised  more  frequently  behind  the 
prescription  counter  than  is  usually  the  case.  Every  prescription  calling 
for  a  solution  should  be  dispensed  absolutely  clear,  and  to  insure  this 
the  finished  solution  should  be  filtered  through  cotton  before  dispensing. 
If  three  or  four  funnels  of  various  sizes  be  kept  within  reach  and  a  pack- 
Age  of  absorbent  cotton  be  kept  in  the  drawer  of  a  prescription  case,  such 
filtration  is  exceedingly  simple,  the  custom  of  the  writer  being  to  filter 
directl}^  into  the  bottle  in  which  the  prescription  is  dispensed. 

Asbestos  Filter. — Instead  of  a  plug  of  cotton,  a  similar  plug  of  puri- 
fied wooly  asbestos  inserted  in  the  neck  of  the  funnel  affords  an  admirable 
method  for  the  filtering  of  strong  acid  or 
alkaline  liquids,  which  would  destroy  filter- 
paper  or  cotton.  Such  asbestos  wool  can 
DOW  be  easily  obtained  at  moderate  cost, 
should  share  a  place  in  the  drawer  in 

ich  the  absorbent  cotton  is  kept.     By 

tns  of  the  asbestos  it  is  a  very  simple 
tDBtter  to  61t<*r  a  solution  of  soda  or  solu- 
tion of  potassa. 

Sand-  and  stone-filters  are  used  in  large 
operations  only,  such  as  filtering  drinking- 
water.^  The  sand-filter  usually  consists  of 
a  rat  in  which  are  placed  alternate  layers 
jnf  8and,  charcoal^  and  gravel,  usually  to  a 
ppth  of  two  or  three  feet.     Upon  this  the 

Iter  is  thrown  and  percolates  through  to  the  bottom,  and  is  drawn  off 
hy  means  of  a  faucet. 

Many  patent  varieties  of  stone-filters  are  in  the  market,  they  consist- 
ing of  porous  stones  cut  into  shapes  suitable  for  the  container,  and  through 
which  the  liquid  passes.  A  very  convenient  and  small  modification  of 
the  stone^filter  is  the  porous  flasjc  (Fig.  140),  which  is  attached  to  a 
irrpbon  and  placed  in  a  vessel  containing  the  liquid  desired  to  be  filtered. 
_Tne  play  of  the  s^-phon  once  established,  the  liquid   passes  from   the 

inal   container  through  the  porous   flask,  and  emerges  from   the 
ion  completely  filtered. 

Filtration  through  Absorbent  Powder. — This  is  a  modification  of 
filtration  where  the  separation  of  the  insoluble  matter  is  facilitated  by 
the  use  of  some  powder  that  has  the  property  of  adsorbing  such  material. 
On  a  small  senile  the  powders  employed  are  magnesium  carbonate,  talc, 
infuaonal  earth,  etc.,  these  being  used  to  aid  filtration  through  paper* 
In  %hk  way  some  of  the  oflacial  aromatic  waters  are  prepared  (p,  174). 

A4torptiim  13  now  recognized  as  an  important  pHonotnenon  in  physical  chemistry; 
kcildtnfc  buck  uf  the  mat  tor  by  the  absorbent  powder  being  akin  to  atomic  attrac- 
(p.  346). 


\c 


Fig.  140.— Poroud  H«i«k  filur 
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Volatile  Filtration. — In  case  the  liquid  to  be  filtered  is  volatile,  precau- 
tions must  be  taken  to  prevent  undue  evaporation.  This  is  usually 
accomplished  by  placing  the  filter-paper  in  a  funnel  considerably  larger 
than  itself,  covering  the  funnel  with  a  sheet  of  rubber  or  plate  of  glass, 


141.— Hot  filtration  bath. 


while  the  neck  of  the  funnel  fits  into  a  cork  stopping  the  neck  of  the  receiv* 
ing  bottle.  In  order  to  permit  exit  of  air  from  the  receiving  bottle  and 
ingress  of  air  into  the  top  of  the  funnel,  these  two  may  be  connected  with 


Fig.   142. — Funnel  for  hot  filtration:  g,  Glain  fuuucl;  /.  tin  funnel:  tr,  water;  e.  cork  (Hatcher  i 

Sollmann). 


a  rubber  or  glass  tube  in  the  same  way  as  explained  under  Volatile 
Percolation  (p.  166). 

Hot  Filtration.— Some  liquids  can  be  filtered  only  when  quite  hot, 
and  with  certain  easily  fusible  solids  the  best  method  of  purification  is  by 
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filtering  same  in  the  molt^  state;  such,  for  example,  is  the  case  with 
wax.  In  all  such  cases  the  funnel  containing  the  filtering  liquid  must 
be  kept  warm,  and  for  such  purposes  various  forms  of  hot  filtration 
apparatus  have  been  devised  (Fig.  141).  These  usually  consist  of  watet- 
baths  with  the  conic  holes  in  which  the  funnel  will  fit.  A  cheap  and 
practical  form  of  such  hot  filtration  apparatus,  devised  by  Dr.  R.  A. 
Hatcher,  consists  of  a  tinned  iron  funnel  with  its  neck  closed  by  a  per- 
forated cork,  through  which  passes  the  neck  of  a  glass  funnel.  In  the 
space  between  the  inner  wall  of  the  metallic  funnel  and  the  outer  wall  of 
the  glass  funnel  water  is  placed  and  kept  warm  by  means  of  a  Bunsen 
burner  (Fig.  142). 


Fig.  143. — Rapid  filtration. 

Rapid  Filtration. — In  many  cases  of  ordinary  processes  of  filtration 
the  liquid  filters  through  so  slowly  that  some  means  to  increase  the  fiow 
is  necessary.  This  is  usually  accomplished  by  fitting  the  receiving 
bottle  with  a  two-holed  rubber  cork,  through  one  perforation  of  which 
the  neck  of  the  funnel  passes,  while  the  other  is  fitted  with  a  bent  glass 
tube  connected  with  an  apparatus  which  will  rarefy  the  air  within  the 
receiving  bottle  (Fig.  143).  A  special  form  of  receiving  bottle  is  obtain- 
able in  which  the  air  is  drawn  off  by  a  tube  connected  from  the  side  of 
the  bottle  (Fic^.  144).     In  such  cases  the  pressure  of  the  atmosphere 


Fig.  144.— Filtpring  flask. 


Fig.  145. — Gooch  crucibles. 


acting  on  the  surface  of  the  liquid  in  the  filter  is  greater  than  the  pressure 
within  the  receiving  bottle,  and  hence  forces  the  liquid  through  the 
pores  of  the  filter  into  the  receiving  bottle,  and  that  frequently  with  such 
great  force  as  to  rupture  the  filter-paper  unless  some  means  is  taken  for 
its  protection.  This  is  usually  accomplished  in  filtering  liquids  in  quanti- 
tative chemistrj"  by  fortifying  the  tip  of  the  filter-paper  with  a  cone  of 
perforated  platinum.  Such  quantitative  precipitates,  however,  can  best 
be  separated  from  the  liquids  in  rapid  filtration  by  use  of  the  Gooch 
crucible  filter  (Fig.  145),  which  consists  of  a  porcelain  crucible  provided 
with  a  perforated  bottom  in  which  is  inserted  a  plug  of  asbestos,  and  this. 
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by  means  of  the  large  rubber  tubing,  fitted  to  the  smaller  funnel  connected 
with  filtering  flask  (Fig.  146). 

The  rarefication  of  the  air  within  the  flask  can  be  accomplished  with 


Pic.  140. — Gooch  crucible  in  filtcrinK  flaslc. 


Fig.  147. — Syphon  filtration. 


the  water-pump  pictured  on  p.  92,  or,  in  its  absence,  sufl&cient  air  can 
be  removed  by  the  simple  expedient  of  syphon  suction. 

The  apparatus  consists  of  two  one- 
gallon  jugs,  each  fitted  with  two-holed 
corks.  Through  the  orifices  of  each  cork 
passes  bent  glass  tubing,  one  extending  to 
the  bottom  of  the  jug,  the  other  only  a 
few  inches  below  the  under  side  of  the 
cork.  In  the  operation  one  jug  is  filled 
with  water,  placed  on  a  table,  and  con- 
nected with  the  other  jug  placed  on  the 
floor  by  rubber  tubing  attached  to  the 
long  glass  tube  of  each  jug.  The  small 
glass  tube  of  the  upi)er  jug  is  fitted  by 
thick  rubber  tubing  to  the  end  of  the 
aspirator,  and  the  water  in  the  jug  is  made 
to  syphon  over  into  the  lower  jug,  thus 
producing  a  suction  of  the  upper  jug  and 
the  filtermg  bottle.  When  all  water  has 
run  into  the  lower  jug,  the  position  of 
vessels  is  rev(»r8cd  and  the  operation  con- 
Fig.  14K.— The  !)«•  Laval  clarifior  and       tiuUCd   (Fig.   147). 

filter.  .  ,   <.,  -   , 

For  tho  rapid  nitration  of  lance  quantities  of 
vi.H<'id  fluidM  jx)wpr  filters  built  on  the  principle  of  cream  iieparators  are  now  obtain- 
able (Fin.  14S). 
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SolubaUy  fe«/tma/iorw.— Rice,  Jl.  Am.  Ch.  Soc.,  16,  1894,  715;  Hatcher,  A.J.P., 
74,  1902,  136;  PauL  Arch.  d.  Pharm.,  239,  1901,  48. 

SUriUzation,— Cook,  Dr.  Circ.,  54,  1910,  161. 

A mimfa.— Limousin,  Am.  Dr.,  15,  1886,  216;  Mayo,  A.Ph.A.,  57,  1909,  1106; 
Xitardy,  Jl.  A.Ph.A.,  2,  1913,  319;  Lascoff,  Jl.  A.Ph.A.,  3,  1914,  689. 

FiUraHon, — (History)  Bolton,  Merck's  Rep.,  11,  1902.  463.  (Funnels)  Lyons, 
Am.  Dr.,  53,  1908,  345.  (Upward  filtration)  Svmes,  Ph.  Jl.  [3],  13,  1883,  937. 
(Rapid  filtration)  Gooch,  Ch.  News.  68,  1893,  8;  Anon.,  Ch.  Zt.,  34, 1910,  660;  Black- 
man,  Ch.  N^ws,  104,  1911,  30.    (Adsorption)  Lloyd,  Jl.  A.Ph.A.,  5,  1916,  1053. 

FiUer-paper, — (Manufacture)  Fomstedt,  Paper,  10,  1913,  17.  (Quality)  Greenish, 
Yearbook  Pharm.,  1876,  598;  Keenan,  Am.  Dr.,  41,  1913.  7.  (Texture)  ScoviUe,  Dr. 
Circ.,  51,  1907,  458.     (Folding)  Hehner  and  Richmond,  Analyst,  13,  1888,  2. 

SueHan  Pump. — (History)  Anon.,  Sci.  Amer.,  through  Am.  Dr.,  16,  1887,  121. 


CHAPTER  VIII 


CLARinCATION,  DECOLORIZATION,  AND  SEPARATION  OF 
IMMISCIBLE  LIQUIDS 

CLARIFICATION 

Clarification  is  the  process  of  clearing  a  liquid  without  the  aid  of 
filtration.  As  filtration  is  a  simple  and  thorough  operation,  clarification 
is  substituted  for  it  only  in  cases  where  filtration  is  difficult,  if  not  im- 
possible, as  in  the  case  of  mucilaginous  and  other  viscid  Uquids  which 
will  not  pass  through  the  pores  of  a  filter.  The  clarification  of  Uquids, 
whenever  possible,  is  accomplished  by  means  which  are  purely  mechanical 
clarification  by  means  of  chemicals  not  being  recommended  because  of 
danger  of  alteration  of  the  liquid  during  the  process.  The  apparatus  for 
clarification  is  usually  of  the  simplest  character,  consisting  generally  of 
a  vat,  kettle,  or  dish,  and  some  form  of  strainer  through  which  the  liquids 
are  passed  to  remove  it  from  the  solids.  Clarification  is  accomplished 
in  the  following  ways: 

1.  Heating. — In  many  cases  the  liquid  to  be  clarified  is  turbid  by 
reason  of  suspended  or  partially  dissolved  albumin  or  wax.  In  such  cases 
heating  usually  accomplishes  clarification  by  coagulating  the  albumin 
or  by  causing  the  waxy  substance  to  liquefy  and  rise  to  the  surface.  After 
such  cases  of  clarification  the  cool  liquid  is  either  strained,  or  the  separated 
solids  float  on  the  surface  (scum)  and  are  removed  by  skimming.  An 
illustration  of  this  kind  of  clarification  is  the  process  of  clarifying  honey, 
as  given  in  the  pharmac()p(eia  of  1880. 

2.  Increasing  Fluidity. — In  some  cases  suspended  particles  of  dirt, 
loit,  and  straw  make  turbid  a  liquid  which  is  so  viscid  that  these  particles 
can  neither  rise  to  the  surface  of  the  Uquid  if  lighter  than  same,  nor  sink 
to  the  bottom  if  heavier.  This  can  be  remedied  by  diluting  the  liquid 
with  water  until  sufficiently  limpid  to  permit  separation  of  the  solid 
matter  and  then  evaporating  the  excess  of  water. 

3.  By  Use  of  Albumin, — The  method  given  above  is  not  always 
satisfactory,  as  frequently  it  is  inconvenient  to  evaporate  the  excess  of 
water,  and,  moreover,  it  is  often  the  case  that  the  particles  do  not  separate 
of  their  own  volition.  The  separation  of  these  particles  can  be  facilitated 
by  thoroughly  mixing  white  of  egg  with  the  liquid  and  then  heating  the 
mixture,  when  the  albumin  coagulates  and  rises  to  the  surface  of  the 
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liquid,  carrying  with  it  the  mechanical  impurities,  which  are  flkiroraed 
off  alonp  with  the  solidified  albmiiiu.  By  this  process  boiled  coffee  is 
retidered  clear. 

4.  By  Use  of  Milk. — -In  the  above  operation  milk  is  sometimes  Bubgti- 
tute<l  for  albmuiii,  this  acting  the  same  way  by  reason  of  the  coagulation 
of  the  casein  it  contains, 

5.  Paper  Pulp, — A  similar  mechanical  separation  of  the  particles  can 
be  accomplished  by  tearing  filter-paper  into  shredg»  mixing  it  thoroughly 
with  the  liquid,  and  heating.  When  the  paper  rises  to  the  surface*  it 
carries  with  it  the  .suspended  particles*  which  are  removed  by  Bkiniming, 
The  official  method  of  clarifying  honey  combines  the  use  of  paper  pulp 
with  increasing  the  fluidity  of  the  liquid. 

6.  By  Sedimentation, — If  the  particles  rendering  the  liquid  turbid  are 
eufficiently  heavy,  they  will  settle  to  the  bottom  of  the  containing  vessel, 
even  though  the  liquiel  is  qm'te  viscid,  if  sufficient  time  is  given  to  accom- 
plish the  sepanitlon.  This  slow  method  of  separation  is  called  sedimeniu^ 
lion,  and  the  insohible  matttT  finally  settling  at  the  l)ottom  of  tlie  vessel 
is  called  the  se^Umetti,  The  term  precipitate,  frequently  applied  to  the 
©ediment,  is  incorrect,  as  by  precipitate  w^e  mean  insoluble  matter  which 
has  been  in  solution,  whereas  the  particles  composing  sediment  have 
never  been  dissolved. 

7.  By  Use  of  Gelatin, — Gelatin  is  only  employed  for  clarifying 
liquids  containing  tannin,  the  action  in  this  case  being  chemical,  and 
not  mechanical.  Gelatin  forms  with  tannin  an  insoluble  combination^ 
similar  to  leather, 

8.  By  Fermentatioti. — This  is  a  method  of  clarification,  the  appli- 
cation of  which  is  limited  to  the  preparation  of  fruit-juices  used  at  soda 
fountains.  The  preparation  of  these  is  a  very  simple  matter.  Fruit  is 
cnished  either  by  j>ounding  in  a  tub  or  by  mejins  of  a  fruit'-c rusher  or 
grater,  and  the  pulp  allowed  to  stand  in  a  comparatively  warm  place  for 
twenty-four  hours.  Partial  fermentation  is  l>egun,  and  the  slight  change 
in  the  chemical  character  effects  a  separation  of  the  clear  juice  from  the 
pulp  and  albuminous  matter,  permitting  the  easy  separation  of  the  juice 
from  the  insoluble  matter  by  straining,  and  the  strained  juice  is  then 
placed  in  lx>ttles,  corked,  and  sterilize<l  by  submitting  to  the  action  of 
boiling  water  for  half  an  hour  or  more,  or,  if  preferred,  the  sterilization 
can  l>e  omitted  and  the  fruit  preserved  by  the  addition  of  alcohol.  Some 
of  the  commercial  juices  are  preserved  by  the  addition  of  salicylic  acid  or 
other  preserving  agents,  but  in  most  Stat-es  the  addition  of  these  preserving 
agents  is  prohibited  by  legislative  action. 

DECOLORIZATION 

Decx^lorisation  is  the  process  of  removing  color  from  a  subetance^ 
and  is  usually  accomplished  by  macerating  the  solution  with  animal 
charcoal  for  several  days  and  then  filtering.  Animal  charcoal  is  the 
only  convenient  substanct*  possessing  this  decolorizing  propert}^  due 
to  the  iKJwers  of  absorption  it  possesses.  This  al)st»rl>ing  ability  is  not 
limited  to  coloring-matter^  but  also  to  glucosidcs,  alkaloids,  and  bitter 
principles,  hence  in  decolorizing  decoctions  of  the  drugs  containing 
the  latter  substances  by  animal  charcoal  ihey  suffer  some  loss  in  active 
priodplc«,  (See  p.  386.) 

SEPARATION  OF  IMMISCIBLE  LIQUIDS 

By  immiscible  liquids  we  mean  two  liquids  which  do  not  dissolire 
in  each  other,  for  example^  water  and  oil»  and  in  eases  where  these  two 
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are  brought  together,  it  is  very  frequently  useful  to  have  a  means  of 
separating  them  readily.  In  some  cases  inuniseibility  is  intentional. 
For  example,  in  alkaloidal  assays,  we  pour  into  an  alkaline  aqueous  solu- 
tion some  ''inuniscible"  solvent  such  as  ether  or  chloroform  in  order 
that  the  idkaloid  can  be  taken  out  of  the  aqueous  layer  by  the  added  sol- 
vent. (See  Part  V.)  Inuniscible  liquids  are  separated  by  several  methods. 
In  case  the  amount  of  one  of  the  liquids  is  very  small,  it  can  be  separated 
from  the  other  by  means  of  a  pipette,  one  end  being  placed  in  the  liquid, 
which  is  drawn  into  the  pipette  by  means  of  suction  (Fig.  149). 
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Fis.  140.— Separation  of  immucible  liquids 
with  pipette. 


Fig.  150. — Separatory 
funnel. 


Fig.  151. — Sauibb's  sepa- 
ratory tunnel. 


A  similar  form  of  crude  separation  can  be  accomplished  more  thor- 
oughly by  a  cheap  glass  syringe,  the  suction  in  this  case  being  accom- 
plished by  moving  the  piston.  Both  these  means  of  separation,  however, 
are  very  primitive,  and  should  be  used  only  in  emergencies.  Abso- 
lutely thorough  separation  can  be  accomplished  by  the  inexpensive 
ieparatory  funnel  (Figs.  150  and  151),  which  consists  of  a  glass  tube 
proWded  with  a  glass  stopper  and  terminating  in  a  tapering  tube  to 
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Fig.  152. — Horentine  woeivrr  for 
heavy  liquids. 


Fir.  153. — Florentine  rt»- 
ceivcr  for  HkIu  liquids. 


Fig.  154. — Florentine  receiver 
combined. 


which  is  fitted  a  glass  stop-cock.  For  those  economically  inclined, 
an  ordinary  glass  funnel  can  be  used  as  a  separatory  funnel  by  fitting 
ID  the  neck  of  same  a  velvet  cork,  fitted  with  a  glass  rod,  and  allowing 
the  Uquid  to  run  out  from  the  funnel  by  raising  the  cork  and  pressing 
it  down  when  the  last  portion  of  the  heavy  liquid  has  been  separated. 
Considering,  however,  the  low  price  of  a  separatory  funnel,  the  use  of 
this  crude  apparatus  is  hardly  justified. 

One  immiscible  liquid  can  be  crudely  separated  from  another  by 
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means  of  a  syphon,  but  to  this  method  the  same  comments  can  be  applied 
as  to  separating  with  a  syringe. 

By  Florentine  Receiver. — For  the  separation  of  a  quantity  of  immisci- 
ble liquids  too  large  for  the  separatory  funnel,  recourse  is  had  to  the 
Florentine  receiver  (Figs.  152,  153,  and  154),  this  being  used  in  the 
steam  distillation  of  substances  containing  volatile  oils  to  separate 
the  volatile  oil  from  the  water  which  accompanies  it  in  the  distillation. 
As  shown  in  cuts,  two  forms  of  such  receiver  are  used,  accordingly 
as  the  oil  is  heavier  or  lighter  than  water,  each  apparatus  being  so  arranged 
as  to  cause  the  flowing  out  of  the  water  and  retention  of  the  oil  in  the 
receiver,  while  the  third  cut  shows  a  receiver  adapted  to  either  light  or 
heavy  oils. 

A  crude  method  of  separating  chloroform  from  large  quantities  of 
water,  such  as  is  sometimes  required  in  the  extraction  of  alkaloids  from 
drug  decoctions  by  shaking  with  chloroform,  is  by  agitating  the  mixture 
in  a  flve-gallon  demijohn  or  can,  and  suddenly  inverting  same  into  a 
quart  or  half-gallon  wide-mouthed  bottle,  and  when  the  chloroform 
has  completely  separated  into  the  jar,  the  demijohn  is  removed  and  the 
chloroform  separated  from  last  small  quantities  of  water  by  use  of  an 
ordinary  separatory  funnel. 
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CHAPTKR    IX 

PRECIPITATION,  CRYSTALLIZATION,  GRANULATION, 
EXSICCATION,  AND  DIALYSIS 

PREaPUATION 

Precipitation  is  the  process  of  separating  a  solid  from  its  solution 
by  the  aid  of  physical  or  chemical  action.  The  substance  so  separated 
is  called  a  'precipitate;  the  chemical  producing  this  precipitate  is  called 
the  precipitant,  while  the  liquid  remaining  above  the  precipitate  sub- 
stance is  termed  the  supernatant  lujriid. 

As  mentioned  in  the  last  chapter,  a  precipitate  differs  from  a  ali- 
ment in  that  a  precipitate  is  separated  out  from  its  former  state  of  solu- 
tion, while  a  sediment  has  never  bei»n  dissolved.  In  order  to  precipi- 
tate a  substance  it  is  necossarj^  to  first  get  it  into  solution.  On  the 
other  hand,  the  precipitated  substance  is,  in  the  nature  of  things,  a 
substance  insoluble  in  water,  and  must,  therefore,  be  dissolved  by  special 
agents,  the  act  of  solution  frequently  bringing  about  a  chemical  change. 

Precipitation  may  l)e  due  to  chemical  or  physical  causes.  The 
most  important  phase  of  precipitation  is  that  involving  chemical  action, 
wherein  the  two  reacting  substances  are  dissolved  in  separate  portions 
of  water,  and  on  mixing  these  solutions  an  insoluble  bodj'  will  be  formed 
and  precipitated. 

But  we  have  precipitations  that  are  due  to  purely  physical  causes. 
Thus  from  a  hot  supc^rsaturated  solution  on  cooling  will  be  precipitated 
the  excess  of  dissolved  substance.  Likewise,  solution  of  such  sub- 
stances which  are  more  soluble  in  cold  water  than  in  hot  (like  lime)  will 
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be  precipitated  when  they  are  heated^  such  cases  being  examples  of 
pirccipitation  through  change  in  temperature.  We  have  learned  that 
Stlbfltances  may  be  soluble  in  one  liquid  and  insoluble  in  another;  thus, 
gttm  arabic  dissolves  in  water,  but  is  insoluble  in  alcohol.  If  alcohol  is 
added  to  a  solution  of  acacia,  it  diffuses  through  the  water  and  the  acacia 
if  pft*f*ipilat<Ml,  an  example  of  precipitation  through  change  in  menstruum. 
Objects  of  Precipitation, — We  precipitate  substances  chie^y  to  purify 

ne.     A^  will  be  noted  later,  the  purification  of  chemicals  which  are 

ible  is  easily  effected  by  crystallization,  and  likewise,  the  purification 
of  iodoluble  chemicals  is  generally  accomplished  by  precipitation,  and 
tboth  cai*c*s  the  act  of  purification  is  accomplished  by  bringing  the  sub- 

ace  into  solution.     Therefore,  in  precipitation  we  dissolve  a  substance 

sonae  way  usually  by  changing  the  identity  of  the  chemical.  The 
'  ition  thus  obtained  is  rendered  free  from  insoluble  extraneous  matter 

filtration,  and  to  the  filteretl  liquid  is  added  the  appropriate  precipi- 
lADt,  which  converts  the  cheinicai  into  the  insoluble  form  desired,  leaving 
the  soluble  impurities  in  the  supernatant  liquid. 

Another  object  of  precipitation  is  to  obtain  the  s^ibsiance  in  fine  pow- 
der^  the  insoluble  matter  usually  separating  out  in  almost  molecular 
ff<ibdivii%ion« 

A  third  object  of  precipitation  is  for  its  value^  in  chemical  testing, 
PracUcaliy  the  entire  scheme  of  analytic  chemistry  (Chapter  LI  I*)  is 
based  on  the  separation  of  the  various  elements  from  solution  by  the 
addition  of  an  appropriate  precipitant. 

Operation, — As  mentioned  above,  precipitation  can  be  accom* 
pUshed  by  either  ph>^ca!  or  chemical  means,  although  by  far  the  greater 
Dumber  of  precipitates  used  in  pharmacy  and  chemistry  are  produced  by 
ehemical  means.  Among  the  physical  means  of  precipitation  is  the  use 
of  keai,  as  shown  by  the  precipitation  of  the  egg-albumen  from  the  mix- 
ture by  heating  when  the  albumen  coagulates,  as  explained  in  the  pre- 
oeding  chapter. 

Another  physical  form  of  precipitation  is  by  changimj  the  nature  of 

ioltfent.  As  mentioned  in  Chapter  VIL,  a  substance  may  freely 
Ire  in  one  solvent,  but  be  insoluble  in  another,  and  in  such  cases  the 

Ution  to  the  solution  of  the  substance  of  the  liquid  in  which  it  is  insoluble 

(ally  effect-s  the  precipitation  of  the  solid,  provided  always  that  the 

iddsd  liquid  is  freely  raiscible  with  the  liquid  which  holds  the  salt  in  solu- 
IkMl*  A  case  of  this  kind  is  that  of  acacia,  which  will  Vie  precipitated  from 
its  aqueous  solution  on  the  addition  of  alcohol.  This  separation,  it  will 
be  noted,  is  purely  physical,  and  it  differs  from  the  precipitation  of  acacia 
Irom  its  aqueoas  solution  by  the  addition  of  lead  subacetate,  in  w^hich 
case  chemical  change  is  effected. 

Among  the  chemical  means  of  precipitation  it  is  possible  to  include 
like  action  of  light.  Even  that  precipitation  is  frequently  considered 
at  a  physical  means,  but  it  is  true  that  precipitation  effected  by  light 
ii  brought  about  by  the  light  changing  the  chemical  character  of  the 
pecipitat^d  substance.  One  case  where  light  produces  precipitation 
tt  unlh  the  salts  of  silver.  Almost  every  pharmacist  has  noted  the 
precipit'itutri  occurring  in  solution  of  silver  nitrate  exposed  to  the  light 
wheo  ^  of  the  vessel  become  coated  with  a  black  substance,  which 

IF  r-^*  3ii  ver,  the  light  acting  on  silver  nitrate,  reducing  it  to  the  me- 
ti  II,     The  usual  chemical  method  of  precipitation,  however^  is 

%  Oiidttig  a  precipitant,  m  mentioned  above,  and  as  illustrated  in  the 
aiafiufaciure  of  precipitated  calcimn  carbonate  from  prepared  chalk* 
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These  two  Bubetanccs  are  chcinically  identical^  the  only  diffprenoo 
being  that  prepared  chalk— a  natural  product — is  only  slightly  purified 
by  the  process  of  elutriation  and  trochiscation;  hence  18  apt  to  contain 
more  or  less  impurities,  and  it  is  freed  from  the«c  impurities  by  the  proc- 
ess of  precipitation. 

In  converting  the  prepared  chalk  into  calcium  carbonate^  five  st 
in  the  operation  may  be  noted.  The  first  is  to  get  prepared  chalk  or 
the  calcium  part  of  it  into  solution,  for  it  i.s  through  solution  that  a 
substance  can  be  readily  frw*d  froin  impurities. 

To  effect  this  solution  a  cheiniral  change  is  necessary;  in  other  words^ 
the  insoluble  calcium  earljonate  must  be  converted  into  a  soluble  salt 
of  ♦'alcium,  and  the  salt  selectefl  is  calcium  chloride.  This  calcium 
chloride  is  produced  from  the  prepared  chalk  by  the  addition  of  hydro- 
chloric acid,  the  reaction  being: 

CaCO,  4-  2HC1  -  COa  +  H»0  +  CaQ,. 

The  calcium  chloride  solution  so  obtained  is  filtered  to  effect  a  separa- 
tion of  insoluble  particles,  and  this  filtration  might  be  considered  the 
second  stage  of  the  process.  The  third  stage  of  the  process  is  the  real 
precipitation,  which  is  accomplished  by  adding  to  the  solution  of  cal- 
cium chloride  the  precipitant,  which  is  a  solution  of  any  soluble  carbonate, 
and  for  practical  purposes  sodium  carbonate  is  always  used,  the  reaction 
at  this  stage  being: 

CaCI,  +  NatCO,  -  2NaCl  +  CaCO,. 

It  will  be  seen  that,  l>eside8  calcium  carbonate  (precipitated  chalk), 
sodium  chloride  is  formed,  and  the  moist  precipitated  carbonate  is  wet^ — 
not  with  pure  water,  but  with  a  solution  of  salt*  If  we  dry  the  precipi- 
tate just  Jts  it  separates  from  the  Hquid  of  which  it  was  once  a  part, 
we  get  a  product  contaminated  with  salt,  but  if  we  wash  it,  the  sodium 
chloride  dissolves,  leaving  behind  pure  caleium  carbonate  moistened 
only  with  water. 

Therefore,  we  wash  the  moist  precipitate,  this  constituting  the  fourth 
stage  in  the  process  of  precipitation.  Lastly,  the  moist  precipitate 
must  be  dried,  which  constitutes  the  fifth  and  last  stage  of  the  process. 

Apparatus  used  in  precipitation  by  chemical  means  consist  of  a  chem* 
ical  flask  or  evap<3rating  dish  in  wliich  the  insoluble  substance  is  made 
into  the  soluble  form,  the  funnel  and  filter  by  means  of  which  the  solu- 
tion is  rendered  clear,  the  jar  or  dish  in  which  the  filtere4  solution  is 
mixed  with  the  precipitant,  and  w  here  the  precipitate  is  allowed  to  collect, 
a  strainer  or  a  plain  filter  in  which  the  precipitate  is  collected  and  washed, 
and,  lastly,  a  drying  closet  or  other  means  of  desiccation  by  which  the 
moist  precipitate  is  dried.  All  these  pieces  of  apparatus  have  been 
con>?idered  except  the  precipitation  jars;  these  consist  either  of  tall 
cyluiih^rs  or  of  beakers,  Ixjth  of  which  were  illustrated  under  Decanta- 
tinii  iVlis:^.  129,  KiO).  The  precipitating  jar  is  of  glass,  matle  tall  in 
otdrr  f  n  *  ri«  trt  the  complete  separation  of  the  precipitate,  thus  facihtating 
tircuntation;  the  beaker  is  a  vessel  of  thin  glass  so  annealed  as  to  stand 
heat  in  g< 

For  precipitation  in  chemiciil  testing,  test-tubee  are  usually  em- 
cdoyed.  These  consist  of  narrow  cylinders  of  glas^,  five  or  six  inchea 
foDgi  with  round  bottoms  (Fig.  155),  while  in  quantitative  analysis 


I 
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mapitat^  are 
Decaiitation. 


carefully  collected  in  a  beaker,  as  explained  imder 
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The  appearance  of  the  freshly  separated  precipitate  is  described 
by  appropriate  adjectives,  most  of  which  are  self-explanator>'.  Thus^ 
we  eay  that  silver  chloride  is  ciirdy:  ammoiiio-magnesiuin  phosphate 
h  €Ty8taUifi€;  aluminum  hydi'oxide  is  gelatinone;  coagulated  albumin 
is  ft4K4ndetU,  and  mafiiiesium  phosphate  is  granular. 

~  Sometimes,  when  a  precipitate  is  Ught  and  occupit^s  considerai>le 
it  is  8aid  to  be  bulky.  A  magma  is  a  form  of  thick,  tenacious  pre- 
cipitate, such  as  is  formed  by  magnesium  hydroxide  in  the  official  magma 
Qf  magnesia. 

.  In  explaining  a  test,  mere  mention  of  the  precipitant  is  not  sufficient, 
but  the  color  and  character  of  the  precipitate  formed  should  be  included 
ill  the  answer.  Thus,  if  asked  the  test  for  sulphuric  acid  or  a  sidphate, 
tt  ts  scarcely  complete  to  answer  **  barium  chloride/'  but  such  a  question 
should  be  answered:  *' Barium  chloride  gives  a  white  precipitate,  in- 
jioluble  in  nitric  and  hydrochloric  acid."     The  last  part  of  this  answer, 

hile  seemingly  superfluoiLs  at  first  glance,  is  necessary,  inasmuch  as 
iura  cWoride  forms  white  precipitates  with  several  other  acids,  but  it 

i  only  in  the  case  of  sulphuric  acid  and  sulphates  that  the  precipitate 
IS  insoluble,  as  mentioned* 

In  some  case^  the  same  substance  can  be  precipitated  in  a  lighl , 
ulen  t  form  or  in  a  heavy,  granular 
,  giving  rise  to  the  distinction 
liCtween  lujht  and  heavy  pred.pi  tales . 
Thes*  '  n  tirely  from  t  he  met  hod 
ofm:i  -m.     If,  in  precipitating 

t}  vure,  the  sohitions  are  dilute 

»[  li  light  precipitate  is  usually 

form^Kl,  whereas  if  the  two  substances 
are  mixed  in  hot  concentrated  solu- 
tion, a  heavy  precipitate  is  formed. 
An  official  illustration  of  these  two 
tonnB  of  the  same  substance  is  shown 
in  nr  «i   oxide,    U.S.P.,    and 

h«!V^  >ium  oxide,  these  being  produced  by  the   calcination   of 

h'j  um  carbonate  and  of  heavy  magnesium  carbonate  respect- 

i\  .Ht  iK^ing  precipitated  from  dilute  solutions  and  the  heavy 

from  concentrated  solutions. 


T\g,  155.— T«^t-tub<?«  in  rack. 


CRYSTALLIZATION 

"     it  ion  is  the  process  of  separating  substances  in  forms  pos- 
N  *-  geometric  angles.     Such  substances  are  called  **  crystaUine^* 

T» '  ces  which  cannot  be  made  to  form  definite  geometric*  angles 

ar  ne  ^' amorpfunis.^'     Among  the  latter  are  some   substances 

^  sometimes  erroneously  considered  crystalline,  as,  for  example, 

th        ,1     salts  of  iron. 

In  considering  crystallization  the  first  aim  is  to  get  an  idea  of  what 
1  '-*'^*v1  is.  A  crj'^stal  is  a  solid  whose  forces  form  definite  angles,  a 
h  «  h  can  be  mejisured  according  to  the  rules  of  geometry.     Geome- 

tr  *    ifortion  of  mathematics  which  deals  with  the  measurement 

i'  ad  angles.     Angles  are  formed  where  surfaces  meet  and 

Vary  in  hizc,  being  measured  by  their  relation  to  the  circle.  Thus,  were 
aright  angle  cut  from  a  circular  disk  from  center  to  edge,  it  would  remove 
QOMuarter  of  the  circle,  A  circle  in  geometry  is  divided  intp  3t>0  parts, 
cdSed  degrees,  and  since  the  right  angle  is  one-quarter  the  circle,  its 
to 
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measurement  is  said  to  be  90  degrees.  An  angle  of  60  degrees  is  but 
one-sixth  the  circle,  hence  is  sharper  than  a  right  angle. 

An  angle  means  what  we  usually  call  a  corner — a  space  inclosed  by  the 
intersection  of  two  straight  lines.  We  have  instruments  whereby  thc^e 
angles  may  be  measured,  and  the  measurement  of  the  various  angles 
forms  a  part  of  the  sciences  of  geometry  and  trigonometry.  Among 
the  practical  applications  of  these  sciences  may  be  mentioned  surve3ring 
and  measurement  of  crystals.  In  physics  and  astronomy  a  knowledge 
of  these  sciences  is  essential. 

Crystals  are  specially  interesting  as  definite  geometric  forms  assumed 
of  themselves  without  outside  aid.  It  is  an  easy  matter  for  a  skilled 
sculptor  to  hew  a  definite  geometric  form,  but  remember  that  a  cr>^stal 
form  depends  on  no  himian  aid.  The  substance  composing  the  crystal 
groups  its  particles  into  the  shape  ordained  for  it  from  the  beginning, 
and  every  perfect  crystal  of  the  same  substance,  be  it  large  or  small, 


FtK.   156. — Crystal  forms:  a.  Dodecahedron;  6,  qumdratio  octahedron;  c,  hexaconal  prism:  d,  double 

oblique  octahedron  (Holland). 

has  exactly  the  same  form.  Then,  too,  all  substances  do  not  crystalline 
with  the  same  angles.  One  for  ages  has  been  crystallizing  in  a  certain 
form,  while  one  of  its  neighbors  during  the  same  period  has  produced 
numl)erless  crystals  all  alike,  but  each  of  shape  different  from  the  sub- 
stance first  spoken  of.  In  this  way  we  have  in  the  study  of  crystals  an 
excellent  method  of  distinguishing  different  chemical  substances,  and  so 
large  is  the  scope  of  the  work  that  study  of  crystals  is  now  classed  as 
an  independent  science. 

In  studying  the  crystal  the  crystallographer  distinguishes  four  dif- 
ferent parts  to  a  crystal,  the  most  important  of  which  are  the  angles 
descril)ed  al)ove,  an  angle  being  the  measurement  of  the  conjunction  of 
two /are«,  such  conjunction  being  called  the  edge.  These  terms  will  best 
be  understood  by  a  study  of  Fig.  156,  which  also  shows  the  fourth  charac- 
teristic of  the  crystal,  the  axes^  these  being  imaginarj"  lines  so  drawn 
through  the  crystal  that  they  intersect  at  its  center.  Each  crystal  has 
its  peculiarities  of  faces,  axes,  and  angles,  and,  therefore,  all  substances 
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in  crystalline  form  are  grouped  by  crj^stalloKraphers  into  various  crystal 

.c\*et«^Tns    the  main  divisions  being  as  follows: 


NCMBBR  LENfJTU    OF    AxKS 

or  Axes 

:i  All  oqual. 

n  Two  equal.  I  different. 

3  All  unequal. 

4  Three  equal,  1  «hfferpnt 


:\ 


All  uncqunL 
All  unequal. 


Angle  op  Ln'tkkseittion 

All  right  aiiKles. 
All  right  angles. 
All  right  angles. 
Thre«*  at  angle  of  6()  degrees^  the 

fourth  at  right  angle. 
Two  ohlique,  the  third  at  riKht 

angle. 
All  obliqu<\ 


r!ni>jt'ci  n(  rrystaUography  is  beyond  the  scojie  of  the  average 
lacist,  its  chief  value  being  as  an  adjunct  to  the  science  of  mineral- 
IhiTeforo^  the  rest  of  this  chapter  will  be  devoted  to  the  pharmaceutic 
_  ideration  of  cry s t alii zation»  and  those  desiring  further  information 
on  the  science  of  cr>"staUography  are  referred  to  standard  hooks  on  the 
Bubject..  This  is  foUoii^ing  the  lead  of  the  pharniacop<eia,  which  rarely 
mentions  the  scientific  classification  of  crystals,  contenting  itself  with 
the  rather  superficial  general  terms  applied  to  crystals,  such  as  saying 
that  the  cr>*stal  is  ** prismatic"  (in  shape  of  a  prism),  *'tuliular"  (some- 
what round  like  a  cylinder),  "acicolar''   (needle-shaped),  etc. 

In  some  cases  mineralogists  find  half-crystals;  in  othpr  words,  the 
ideal  cr>*stal  is  BpUt  down  its  length.  Such  crystal  splitting  is  called 
deopoge. 

Isomorphism. — Substances  which  crystallize  int<i  the  same  form 
ire  said  to  \m  isomorpho\is;  and^  through  the  investigation  of  Mitscher- 
lich,  has  been  evolved  the  interesting  and  valuable  theory  that  isomor- 
phoos  bodies  usually  possess  closely  allied  chemical  con^position.  Thus 
mai^esium  sulphate,  MgS04  +  THsO  and  zinc  sulphate  ZnSOi  +  7HsO 
«ne  found  t-o  be  isomorphous.  In  the  same  way  the  alums  all  cr>'stal- 
lise  in  the  same  form. 

Measurement  of  Crystals. — As  mentioned  above,  crystallography 
i»  the  study  and  classification  of  cr\^stals  chiefly  according  to  the  angle 
ioterBection,  the  measurement  being  made  by  the  instrument  called 
§mi4pm$ier,  A  full  description  of  this  instrument  would  be  too  technical 
for  the  limits  of  this  work,  but  its  principle  of  action  can  be  explained  by 
aying  that  in  this  instrument  the  cr>'stal,  the  angles  of  which  are  desired 
to  be  measured,  Ls  placed  in  an  appropriate  holder,  operating  on  a  univer- 
sal joint,  capable  of  rotating  in  every  direction,  and  the  angle  of  rotation 
can  be  carefully  measured  on  an  appropriate  scale.  A  telescope  is  part 
'  the  instnmient,  and  through  this  we  gaze  on  an  image  reflected  from 
side  of  the  crystal,  and  w*e  then  gently  rotate  the  crystal,  when  the 

m'  !i\s  lost,  until  the  rotation  has  brought  the  adjoining  face  of 

tbe  €1  i'to  exactly  the  same  position  formerly  occupied  by  the  other 

bce^  when  the  image  is  forthwith  restored.  At  this  point  a  reading  is 
maile  of  the  rotation  of  the  crystal,  and  from  this  datum  the  angle  can 
be  deiennined. 

Objects  of  Crystallization. — The  pharmacist's  consideration  of  crys- 
tallization is  limited  almost  entirely  to  the  production  of  crystals,  and* 
Ihnrefore,  the  view  of  the  pharmacist  as  to  crystals  is  quite  different 
ffOio  th»»t  of  the  crystallographer,  the  latter  busying  himself  with  the 
exant  of  the  finished  and  usually  native  crystal,  while  the  aim 

jpl  tb*         ::^:-*^*^  >^  the  production  of  a  handsome  crystal  without  special 
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reference  to  the  exactness  of  the  angles.     He  produces  a  subj^tanee  bl 
crystalline  form,  but  merely  to  obtain  them  in  a  higher  degree  of  purity, 
and  lo  this  he  adds  the  esthetic  consideration  that  a  perfect  eryistiil 
the  most  beautiful  form  in  which  a  cheinieal  can  be  produced* 

For  practical  reasons,  however,  the  pharmacist  usually  prefers  h 
chemicals  in  the  form  of  granular  crystals,  rather  than  a  large  and  perfect 
sample,  the  former  being  readily  more  soluble* 

Production  of  Crystals. — The  several  ways  in  which  crystals  are 
produced  tire  given  place  in  order  to  their  relative  impi>rtance: 

Fit'Ht,  by  moling  a  hot  saiurnted  soliUiofK     This  is  the  usual  method 
of  producing  crystals  in  chemical  manufacture,  and  the  process  can  bo^ 
readily  understood  by  one  who  has  studied  the  preceding  chapter  oq^H 
Solution.     Therein  it  was  noted  that  a  substance  is  usually  more  soluble^ 
in  hot  water  than  in  cold;  furthermore,  that  from  this  hot  solution, 
on  standing,  will  be  deposited  the  excess  of  the  substance. 

Thus,  as  cited  on  p.  122,  100  mils  of  boiling  water  will  tiissolve  si: 
times  as  much  potiissium  chlorate  as  will  ItX)  mils  of  water  at  25**C.j 
and  when  the  temperature  of  this  heated  solution  is  reduced  to  25^0., 
the  SO  per  cent*  excess  will  separate  out,  and,  indeed,  in  the  f<»rm  of 
cr>^tal8»  since  i\w  body  is  crystallizable.  Such  is  the  usual  method 
of  making  crystals,  the  substance  l>eing  dissolved  in  hot  water,  the  hot 
saturated  solution  filtered  through  paper,  the  filtrate  allowed  to  stand  in 
an  appropriate  dish,  usually  for  twenty-four  hours,  when  the  liquid 
is  separated  from  the  crystals,  which  cfte  then  removed  from  the  dish  ^ 
and  dried.  f 

Two  technical  terms  are  used  m  connection  with  this  process.  The 
saturated  solution  al>f>ve  the  crystals  in  wliich  the  substance  hiis  formerly 
been  dissolved  is  calltMl  the  mother  liqiwr,  and  again ^  in  some  cases  of 
crystallizing  this  way  a  solution  is  concentrated  by  evaporating  until 
a  thin  scum  of  crystals  forms  across  the  surface  of  the  liquid,  and  this 
layer  is  called  the  pdiidc. 

Apparatus, — The  apparatus  used  in  this  o|>eration  are  the  india- 
pensalile  fuimel  and  filter  and  the  dish  in  which  the  cr^^staLs  are  collected. 
For  small  operations  no  better  dish  can  be  found  than  the  ordinary 

Eint  evaporating  dish.  Glass  beakers  are  sometimes  used,  but  should 
e  em|)loyt*d  only  for  the  collection  of  minute  quantities,  and  when  tha 
cr>^tals  are  not  particularly  large  and  strong  as  in  the  latter  case  the 
removal  of  the  crystals  from  the  sides  of  the  ve^ssel  is  Ual)le  to  result  in 
fracture  of  I  he  glass.  In  all  operations  of  crystallization  crystals  will 
separate  out  more  readily  if  the  interior  of  the  dish  is  rough*  although  ^ 
thia  detail  is  value<l  chiefly  in  crystallizing  large  quantities,  for  which  fl 
purpose  nothing  is  tetter  than  the  ordinary  earthenware  crocks.  The. 
rouifhness  of  the  vessel  seems  to  attract  the  formation  of  crystals,  the 
'     H  the  introduction  into  the  liquid  of  bits  of  glass  or  tightly 

I  h  -r  ixtianeous  aitis  to  crystnlUzation  are  called  nuclei,  and  aj 
fuinili  ir  illustration  of  nuclei  is  the  use  of  string  on  which  rock-candy 
crystalliices.  The  finished  crystal  must  be  drained  from  its  mother] 
liquor,  and  this  is  usually  accomplished  hy  throwing  the  wet  crystal 
mass  on  a  strainer,  or,  in  the  casi*  of  smalU^r  quantities,  on  a  filter,  and 
allowing  it  to  drain.  The  excess  of  the  liquid  is  then  removed  by  placing 
the  crystals  IhH ween  aheets  of  filter-paper,  or,  in  the  event  of  the  substance 
being  of  a  caustic  nature,  such  as  chromic  acid,  porous  plates  of  unglased 
earthenware  are  used. 
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Second  J  by  the  gradual  &?aporation  of  a  sohdion.  This  consists  of  a 
modification  of  the  foregoing,  the  crystallizing  solvent  being*  in  this  case 
aieohol,  ether,  chloroform,  or  some  other  volatile  liquid.  In  such  cases 
Uie  chetnical  (usually  of  plant  urip;in)  is  dissolved  in  the  smallest  possible 
quantity  of  the  liquid,  the  solution  filtered  into  an  evaporating  iHsh  and 
allowed  to  stand,  when,  due  to  the  gradual  vaporization  of  the  solvent, 
the  ciystals  slowly  form  in  the  bottom  of  the  dish.  In  such  ciise  the  crys- 
tals should  be  removed  before  the  solvent  has  completely  dissipated, 
in  onier  that  the  impurities  ma\'  he  removed  in  the  solvent. 

Thirds  mihlimation.  Some  chemicals  on  subliming,  solidify  in  the 
form  of  crj'stals.  Such  is  particularly  the  case  with  benzoic  acid,  and 
Ihid  gives  the  method  employed  in. the  manufacture  of  this  chemical 
ffom  its  natural  source,  the  official  benzoin.  The  drug  is  coarsely 
pOfWdered,  mixed  with  sand,  aufl  placed  in  a  dish  which  is  covered  with 
a  piece  of  cheese-cloth.  Over  the  dish  is  placed  a  cone  of  paper,  and 
the  entire  apparatus  is  placed  on  a  sand-bath  and  heated  at  a  temp4:»ra- 
lurc  not  exceeding  110°C.  From  the  benzoin  the  benzoic  acid  is  lilierated 
in  vapor  form  and  rises  within  the  cone,  and  is  condensed  l>y  the  lower 
temperature  of  the  surrounding  air  in  the  form  of  beautiful  crystals. 
(See  p,  108.) 

Fourth,  by  ftmon  and  partial  cooling.     This  method  of  crystallizing 

»  of  little  value  to  pharmacists,  its  only  application  being  in  the  prepa- 

tmlton  of  one  form  of  sulphur  cr>"stals.     In  this  ofx^ration  a  considerable 

quantity  of  the  substance,  say  200  grammes,  is  ]>laceil  in  a  Hessian  cru- 

iWe  and  brought  to  a  state  of  fusion.     As  the  pellicle  forms  on  the  surface 

the  cooling  mass  a  hole  is  punched  through,  and  the  remaining  liquid 

p-fuUy  poured  out.  On  completely  removing  the  pellicle  it  will  be 
found  that  the  sulphur  has  deposited  in  the  form  of  monoclinic  crystals. 
In  a  similar  manner  Moissan  prepared  diamonds  by  melting  iron  and 
diasolviiig  graphite,  therein,  and  allowing  the  mass  to  solidify,  under 
iTMt  pressure,  by  plunging  the  white-hot  mass  into  cold  water.  The 
jolid  m»9B  is  then  treated  with  hydrochloric  acid,  which  dissolves  out 

!  irt  ri  it  is  found  that  part  of  the  graphite  is  converted  into  the 

J  t  (u,  diamonds,  although  the  crystals  are  too  small  to  posseas 

jcrcial  value.     Perhaps  Moissan's  method  is  more  properly  consid- 

BS  a  case  of  deposition  from  saturated  solution,  as  in  truth  the 

iphite  is  dissolved  in  the  molten  iron  and  Is  caused  to  separate  out  in 

fitalltne  form  before  the  solvent  has  solidified. 

Fifth,  by  effecting  change  in  the  character  of  the  solvenl.  As  mentioned 
'  Solution,  some  substances  are  soluble  in  one  solvent  and  insoluble 
ther.  For  example,  sugar  will  dissolve  freely  in  ^vater  and  sparingly 
K  In  this  case,  if  to  the  concentrated  solution  of  sugar  is  ailded 
iij'  «  sufficient  quantity,  the  sugar  will  separate  out  and,  indeed,  in 

Ciie  torm  of  crv^ytals.  This  methotl  is  used  in  efTecting  cr>'stallization  in 
many  ebejaicid  operations,  althougli  its  use  in  pharmacy  is  comparatively 
Gmttecl. 

<.^tk  fjy  ^^  electric  current.  This  method  is  totally  foreign  to  crys- 
i^  1  in  pharmacy,  and  can  be  dismissed  with  the  statement  that 

luiniiiiome  crj'^stals  of  gold  metal  have  been  obtained  by  passing  low 
airretita  of  electricity  through  solutions  of  metal  for  long  periods  of  time. 

Water  of  Crystallization,^ — In  the  case  of  crv-stalUzation  produced 
by  a  .fimmrion  from  a  solution,  the  solvent  very  frequently  plays  a  r6le 
ia  Ibi  -ition  of  the  deposited  crystal,  although  in  some  cases  the 

eryvta^      ,  aates  from  the  solution  without  combining  with  any  of  the 
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sol  vent »     The  latter  is  usually  the  case  when  sonu-  solvent  other  than 
water  b  employed,  but  sometiiut^s,  in  separatini^  from  aqueous  Holution, 
.^»me  cheinieak  form  crystals  that  are  water-free.     If  water  eombifK*.i 
witli  the  separating:  cr>^stal,  as  is  usually  the  case  in  aqueous  er>'8talliza- 
tion,  it  is  designated  as  ^^  water  of  (Tydallizaiuytiy^  and  if  alcohol  eombinen 
with  the  chemical  in  the  same  w^ay»  it  in  called  **  alcohol  of  cry  stall  ization,'*  i 
and  in  similar  manner  we  find  some  eiystah  contain  ** ether*'  or  **chlon>-j 
fornr*  or  ** acetic  ether  of  crystallization/*  if  these  solvents  have  been  I 
employetl  in  the  process  of  making  crystals.     The  last  four  cases  are  ni^t  I 
usual,  however,  so  our  attention  need  be  devoted  to  the  water  of  cryBtal-] 
ligation. 

By  "wat^r  of  crystallization*'  is  meant  water  that  is  combined  id 
s^ime  loose  chemical  way  with  the  chemical  of  which  ihe  crystal  is  com- 
pc3^ed,  and  it  does  not  mean  the  water  adherinia:  to  a  moist  cryst^d.    Thus,  I 
47  per  cent,  of  a  perfectly  dry  crystal  of  alum  consists  of  this  water  of  <j 
crystallization. 

The  estimation  of  this  water  of  crystalHzation  is  a  very  simple  pro-] 
ctHHiing,  all  that  is  neccssar>'  being  to  heat  a  weighed  quantity  of  crystals,  i 
first,  on  a  water-bath,  when  it  will  be  noticed  the  cr>'stals  liquefy,  and 
then  on  a  sand-bath,  when  the  st^»ani  arising  from  the  liquefied  ma^s 

f)roves  the  presence  of  water.     The  heat  Ijeiug  continued  for  a  sufficient  1 
ength  of  time,  all  the  water  will  be  removed,  and  a  dried  mass^  known  fts] 
the  ** exsiccated**  salt,  remains. 

In  the  case  of  alum,  100  Gm*  of  the  cry!>tals  dried  with  proper  heatj 
will  leave  but  53  Gm.  of  the  exsiccated  alum,  showing  that  47  per  cent. 
of  same  is  water.     The  amount  of  water  of  crystallizatitin  foun<l  in  a] 
given  chemical  is  exactly  the  same  for  all  perfect  samples^  and  a  study 
of  the  question  has  shown  that  the  quantity  of  wat^r  in  a  crystal  is  in 
molecular  proportion  to  the  quantity  of  the  8uljstance»  thus  permitting! 
the  numeric  expression  of  the  amount  of  water  in  the  chemical  formula j 
of  the  compound.     (See  p.  363.) 

In  this  ca^e,  when  we  give  the  formula  of  sodium  sulphate,  NatSOt] 
-(-  lOHfO,  we  can  deduce  therefrom  the  molecular  weight,  and  are  brought ' 
to  the  conclusion  that  in  every  278  Gm.  of  ciystalUne  sodium  suiphat«j 
there  are   180  Gm.  of  water. 

We  can  deduce  in  the  same  way  from  the  chemical  formula  of  potas^a  j 
alum,  KAl(SOi)al2HiO,  that  this  contains 47  per  cent,  of  water  of  erys*] 
tallica  tion. 

The  term  **wftt<'r  nf  crywt « II i nation  "  is  gradually  l>ceoming  ob«olet4»,  and  in* 
we  apotik  of  Uic  Im  ' 
19  now  callod  dckn 

nC*   uf   thifi   fiiih 

'  irut   !lii<   rnirruhli 


•rlr 


«uch  water  an  **hvdrft(^/'     Thu«,  K 

srn  i?ttrboniili-%  while  ihe  olVicial  form, 

"^     *    *      iiiul  thi>  '  - nslitules  \: 

he  same -1.       ..        oan  b(f  Cii^.,.        ,     

I  r  I  >  r  t emi  '  *  wii 1 4T  of  cotialitu tioa , "  f  a rni  er M 

Interstitial  Water* — Among  thi*  chemicals  which  separate  in  erysi^l 
tiU  form  from  aqueous  solution,  without  the  abjsorption  of  wat^r  ofi 
crystalhzation,  the  best  known  example  is  common  salt.  This  Beparates] 
in  li  "         M-al  cry?«ita1s^  and,  in  separating,  it  ver>'  fr<^| 

3u»  f  certain  quantitie-S  of  water  wliich  must  lie! 

leiirly  fhiirrriitinted  from  water  of  cr>*stallization,  because  retaine<l  in] 
a  purely  mechanical  manner.  Such  water,  which  gathers  in  the  inter*! 
fitiew  found  in  a  maic<«  of  ery8t4ils»  is  called  '^i  titer  tit  itial  water,**  Onj 
henting  a  substance  containing  interstitial  water  the  latter  is  converted  1 
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iaU)  a  st-eam  which,  od  expanding,  tears  the  crystal  mass  asunder  with 
a  crackling  sound.  This  phenomenon,  called  decrepitation,  k  different 
from  the  deflagration  of  potassium  nitrate,  which  is  due  to  the  liberation 
of  ojcygen.  ^ 

Efflorescence  and  Deliquescence. — The  crystals  of  some  substances » 
Itum  phosphate,  for  example,  part  so  readily  with  wat^r  of  crystalliza- 
that  even  at  ordinary  temperatures  the  latter  dissipates,  causing  the 
"  to  fall  into  a  white  powder.  This  loss  of  water  of  crystallization 
Tfirdinary  temperatures  is  the  phenomenon  termed  efflorescence.  Spe- 
cial attention  should  be  paid  to  the  fact  that  an  effloresced  body  means 
one  which  has  lost  its  water  of  crj^stallization  and  hence  is  stronger  than 
the  same  body  in  the  form  of  clear  pure  cr>^stals.  For  this  reason,  in 
tnaldng  a  pharmaceutic  preparation,  care  must  be  observed  that,  unless 
otherwise  specified,  the  substance  shoukl  l>e  perfectly  crystalline,  and, 
if  the  effloresced  salt  is  used  in  the  same  quantity  a.s  Is  directed  for  the 
Cf3rstalline,  the  finished  preparation  will  be  stronger  than  was  intended- 
Efflorescence,  however,  \s  not  always  loss  of  water  of  crystallixation :  thus  when 
Qooiiim  carbonate  effloresces  to  ammonium  bicarbonate,  water  of  crystallisation 
not  enter  into  the  propofution  (p.  45Ji), 

On  the  other  hand,  some  crystalline  substances  have  such  affinity 
for  water  as  to  absorb  same  from  the  moist  atmosphere,  ultimately  lique- 
fying. Such  substances  are  said  to  be  *^ deliquescent f''  and  a  notable 
^cample  of  such  deliquescence  is  the  case  of  potassium  acetate,  which 
Id,  therefore,  never  be  dispensed  in  papers. 

Amorphous  bodies  and  liquids  which  absorb  moisture  from  the 
atmosphere  in  the  same  way  are  said  to  be  hygroscopic.  Thus,  glycerin 
is  a  good  illustration  of  a  hydroscopic  substance. 

Efflorcacence  i^  now  explained  by  physical  t^hemists  in  terms  of  vapor  tension  of  the 
kjrdntte.  If  kept  in  an  oplen  vessel,  a  hydrate  having  a  hijther  vapor  tcn^sion  r.han  that 
m  water  will  lose  its  water  of  hydration  and  will  therefore  effloresce.     Hydrates  with  a 

Thus,  iiodium  mU 


T  vapor  tension  will,  on  the  other  hand,  remain  unchanged,  T1 
liitAtA,  Xa58(34l0H5O,  at  9**C.  has  a  vapor  tension  of  5.5  mm.  Water,  at  9"  hft«  a 
fSpor  tenzsion  of  5.0  mm.  Copper  sulphate,  CuSOioHsO,  at  ^"(2.  has  a  vapor  tension 
d  2  mm. 

Id  accordance  with  the  principle  just  expressed,  iiodium  sulphate  crystals  will 
tflare»ce  while  copper  sulphate  crystals  are  stable, 

U  h&s  been  found  that  deliquescence  is  a  property  of  thoee  substaneeSf  the  solu* 
tioiit  of  which,  have  a  vapor  pressure  less  than  the  vapor  pressure  of  wat«r  vapor  in  air 
•t  the  lame  temperature. 

GRANULATION 

GranuloticiD  is  best  defined  as  interrupted  crystallization,  while  the 
(iperation  of  granulation  is  the  process  of  lieating  a  chemical  substance 
with  constant  stirring  until  moisture  is  evaporated  and  a  sabulous  (coarse- 
mined)  powdcT  is  produced.  This  definition,  however,  does  not  clescribe 
Urn  manufacture  of  the  so-called  granular  effervescent  salts. 

'   n  n  i^ubstance  is  prepared  as  in  cr>'stallization^  by  sepa- 
r.i  M  rsaturated  .«iolution.     As  mentioned  under  Crystalhza- 

tioci,  <j,e  and  handsome  crystals  by  this  method  it  is  usual  to 

\mvt  I.  red  Hquid  perfectly  quiet,  a  stirring  of  the  same  produc- 

ioi;  Bniall,  ill-defined  crystals.  As  such  i>s  exactly  the  object  of  granula- 
tioii.  111  that  «>|HTation  the  hot  filtered  solution  is  stirred  and  the  separa- 
tion of  the  cr>*stals  facilitated  by  evaporation  of  the  substance  from  the 
liquid  to  a  point  where  a  very  small  quantity  of  solvent  remains. 

In  graniiiating  a  substance,  however,  the  evaporation  should  not 
OQCitinued  until  all  the  Uquid  has  disappeared,  as  a  certain  quantity 
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of  mother  liquor  is  essentiaJ  to  remove  soluble  impurities  by  soluti 
in  the  mother  liquor. 

Chemicals  in  granular  form  have  of  late  years  become  quite  popular, 
due  to  the  more  rapid  solubility  of  same  than  the  larger  cr>'8tals,  follow 
ing  the  statement  made  under  Solution  that  the  latter  is  facilitated  b; 
comminution  of  the  dissolving  suhstanre. 

Apparatus.— In  granulation  the  only  apparatus  needed  are  those 
quired  for  crystallization  from  saturated  solution,  viz.,  flask  in  which 
the  solution  is  made,  apparatus  for  the  filtration,  evaporating  dish, 
and  glass  stirring  rod.  The  operation  itself  will  best  be  understood  by 
preparing  20  Gm.  of  Granulated  Ferrous  Sulphate,  U.S.P*  (Sec  Part 
VIL) 

Granular  Efifervesceat  Salts. — This  class  of  preparations  is  totally 
different  from  the  true  granidar  salts j  such  as  granidated  ferrous  sulphate 
inasmuch  as  the3''  are  totally  «levoid  of  crystalline  property,  and  are 
called    '* granulated,"   Ijecause   consisting  of  the  chemical  in  uuiform 
and  small  particles. 

All  these  preparations  are  so  made  as  to  contain  tartario  acid  and 
some  carbonate^  so  that  when  mixed  with  water  copious  c  t  noe 

occurs  (p*  418).     Here  need  it  only  be  said  that  the  prepn  are 

made  by  mixing  the  artivt*  chemicat  with  the  acid  and  the  carbonate, 
moistening  with  alcohol,  and  running  the  moist  mass  through  a  coarse  ^ 
sieve,  whereby  it  separates  into  small  and  regular  particles.  The  rea^^nfl 
the  mass  is  moistened  with  alcohol  is  that  alcohol  renders  same  sticky 
without  producing  the  chemical  action  between  the  acid  and  the  carbon- 
ate which  would  result  were  tliey  moistened  with  water.  For  the  same 
reason  these  preparations  must  be  kept  in  tightly  stoppered  bottles  to 
prevent  contact  with  moist  air,  which  would  soon  render  them  no  longer 
eflTervescent.  These  salts  can  also  be  granulated  by  softening  the  mass 
by  heat  of  a  water-bath  and  passing  the  soft  mass  through  a  sieve. 

A  general  formula  for  effervescent  salts,  given  in  the  National  For- 
mulary uader  the  title.  Sales  effervescentes,  is  worthy  of  careful  reading. 

EXSICCATION 

Exsiccation  is  the  process  of  removing  water  of  crystallization  from] 
a  chemical  by  the  use  of  strong  heat.     This  process  was  foreshadowed  I 
cm  a  preceding  page  (p.  loO),  so  here  it  need  only  be  added  that  the  chief] 
object  of  exsiccating  a  substance  is  to  reduce  its  bulk.     Thiis,  a  crystal  ] 
of  alum  weighing  10  Gm.  contains  but  little  less  than  5  Gm.  of  water, 
and  but  little  over  5  Gm.  of  the  chemical  itself,  hence  5  Gm,  of  exsiccated , 
alum  represents  the  same  strength  as  atK)ut  10  Gm.  of  the  crystal.     In  j 
most  operations  the  exsiccated  salt  has  but  httle  value  over  the  crystalline, 
and  perhaps  is  even  less  useful,  as  we  usually  employ  chemicals  in  solution, 
and  an  exsiccated  substance  is  more  difficultly  soluble  that  is  the  same  m 
foilwtance  in  crystalline  form.     Therefore  the  chief  use  of  exsiccated  | 
substances  is  for  incorporation  in  pills,  the  size  of  which  should  be  limited 
to  ^  grains,  and  l>y  use  of  5  grains  of  the  substance,  represent  about  10 
f^niins  of  the  same  body  in  cr>^stallinc  form.     This  explains  the  employ* 
ment  of  dried  ferrous  sulphate  instead  of  the  crystalline,  in  making  pills  _ 
of  aloes  and  iron.     The  chemical,  dried  alum,  has,   however,  thera*fl 
peutic  value  not  possessed  by  the  crj'stals.  * 

Apparatus,— The  apparatus  used  in  exsiccation  consists  of  an  evapo- 

r  it  ing  dish,  which  should  l»e  tared,  while  the  source  of  heat  is  usually  a 

:.   l-bath.     (For  details  of  operation,  se^j  Exsiccated  Alum,  Part  \^II.) 
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DIALYSIS 

DialjTsis  or  osmom^  is  a  process  whereby  the  crystalline  portion  of  a 
mixture  is  separated  from  the  non-erystalUne  by  the  passage  of  the  former 
Ulrcmgh  a  penneable  membrane.  The  crystalline  substance  which  passes 
Uirough  the  membrane  is  called  crystallmd,  while  the  non-crystalline 
substances,  usually  of  mucilaginous  character,  are  called  colloids^  from 
the  Greek  **  holla,''  meaning  glue, 

IHffustoa,  dialvsb  and  osmosis  are  words  Ufied  to  indicate  phenomeaa  that  are 
dcM^y  related.  The  temi,  diff ujsion^  is  usually  applied  to  t  he  ni  ixkik  of  adjacent  layera 
of  flaid>  or  of  efiscs^  &9  obtains  when  alcohol  is  layered  on  water  or  when  a  heavy  gas 
lik^  cri  vide  is  passed  into  a  cylinder  containing  air»      Dialvsis  and  osmosis,  on 

the  oi!  '.  are  used  to  indicate  admixture  by  the  passai^e  of  material  through  a 

poroufi  liiembrane.  Physical  chemists  now  differentiate  botw(*en  dialysis  and  osmosia 
hy  spplying  the  firat  terro  to  the  passage  of  the  crj^taOoid  solution  into  the  water,  and 
the  wordt  osmoeis,  to  the  passage  of  water  into  the  solution  containing  the  crv^stalloid, 
for  It  b  to  be  noted  that  both  fluids  paas  through  the  membrane  in  opposite  directions. 
Tbift  produces  the  phenomenon  called  osmotic  pressure  which  is  analogous  to  gaseous 
im—iin  and  which  like  the  pressure  of  gases  can  be  expressed  mathematically  by 
equations  in  wluch  one  of  the  factors  is  the  molecular  weight  of  the  substance  studied. 
In  fact,  even  as  the  molecular  weight  of  gases  can  be  deduced  from  their  relative  speed 
of  diflTusiont  so,  from  the  osmotic  pressure  of  a  solution  can  the  molecular  weight  of  the 
■olute  be  determined. 

The  process  of  dialysis  was  discovered  by  Graham 
in  1861,  and  at  the  time  of  discovery  it  was  thought 
it  would  be  of  unlimited  use  in  pharmacy  and  other 
arte.  Ejcperience,  however,  has  shown  that  its  value 
is  largely  theoretic;  the  study  of  plant  and  animal 
{libysiology  proving  that  a  large  portion  of  the  so- 
aiued  vital  processes  going  on  in  the  living  organism 
operates  upon  the  principle  of  dialysis.  ^ 

The  apparatus  used  in  dialysis  consists  primarily      t»«  i67,— Diiiiy«?r. 
cS  any  porous  membrane.     For  this  pui-pose  a  bladder 
k  usually  employed,  although  parchment  paper  or  unglazed  earthenware 
ii  employed  for  the  purpose. 

The  rest  of  the  apparatus  consists  of  two  containers  of  glass.  The 
membrane  is  attached  to  a  bottomless  cylinder  of  glass  or  other  suitable 
material^  in  such  way  as  to  serve  as  the  bottom,  and  is  made  to  rest  upon 
the  surface  of  water  held  in  the  second  container,  and  upon  the  mem- 
brane is  poured  the  liquid  which  is  desired  to  be  dialyzed  (Fig.  157). 
This  done,  the  crystalloids  contained  in  the  liquid  on  the  dialyzer  begin  to 
pass  through  into  the  liquid  below,  whereas  the  non-crystallizal>le  sub- 
stance remains  behind^  thus  affording  a  very  simple  method  of  separat- 
ing the  mixture  of,  say,  sugar  and  starch,  the  sugar  being* cry stallinep 
piasing  through  the  membrane,  and  the  starch  remaining  behind. 

Objects. — As  mentioned  above,  the  most  important  object  of  dialysis 
i«»  in  the  natural  processes  of  animal  and  vegetable  economy.  Some 
sf  <  from  one  section  to  another  by  the  process  of  dialysis. 

1  itic  application  of  dialysis  a  class  of  preparations^  called 

i»s/*  were  put  upon  the  market.     These  are  Uvsually  made  by 
pL-.  ..*pK  ^i  decoction  of  plants  on  a  dialyzer  and  evaporating  the  crystalloid 
|^ll|uid/    The  latter  contained  the  crystalline  alkaloid,  whereas  the  resi- 

\  left  on  the  dialyzer  consisted  of  the  usually  inert-  colloidal  substance, 
At  cauimplcfi  of  8uch  preparations  occasionally  used  may  be  mentioned 
didyied  opium  and  dialyzed  cinchona,  but  these  preparations  did  not 
fxicae  up  to  first  anticipations,  and  at  the  present  time  practically  the  only 
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dialyzed  preparation  used  to  any  extent  in  pharmacy  ut  dialysed  iron, 
wUich  is  a  colloidal  preparation.     (See  p.  515.) 

Id  chemistry  dialysis  is  of  some  value  in  the  separation  of  crystalloidal 
substances  from  obnoxious  colloidal  matter.  This  i»  partirularly  the 
case  in  toxicologic  examinations,  when  searching  for  alkaloidal  poisoni*; 
the  latter  can  be  separated  from  the  stomach-contents  by  throwing  the 
matter  on  a  dialyzer  and  evaporating  down  the  cr^'stalloidal  liquid.  Even 
ID  this  case,  however,  the  application  is  somewhat  limited  becaujse  too 
slow»  and  other  methods  of  separation  are  usually  employed. 

Colloids.— During  the  past  fift^pn  yea  re  physical  chemista  have  carefully  sttidiiNl 
that  class  of  substances  known  as  colloidfi  and' many  puzzling  poinU  ronceming  th* 
chemical  behavior  of  these  bodies  have  been  nc»\v  satiwfactonly  cxplaiiitMl  Tho«e 
desiring  to  study  tlu-  iHubject  arc  referreil  t(i  the  papers  mentioned  in  the  bibliogrttphy 
which  foUowa. 
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CHAPTER   X 
EXTRACTION 

Uhdkh  tho  head  of  Extraction  ai*e  grouped  the  processes  in  which 
the  active  and  soluble  constituents  of  a  drug  arn  separated  from  the 
inert  imtohiblc*  portion  by  the  use  of  an  appropriate  solvent.  These 
processes  ronipriBc  maceration  and  expceesion,  percolation,  digestion, 
infusion,  decoction. 

In  order  to  understand  the  principle  underlying  the  process  of 
extraction  it  is  nec<?ssar>'  to  appreciate  the  stru<*t  ure  of  the  ordinary  vege- 
table drug.  Any  drug  representing  a  plant  part  is  comprised  of  a  coUec- 
tion  of  cells^'lat^rly  living  or  long  dea*i,  each  one  of  which  possesses  a  wall 
of  more  or  leas  tliickness,  this  wall  consisting  of  somr  variety  of  cellulose, 
pof^ibly  Ugnin  or  sul>erous,  corky  tissue.  Tho  ccH-wall  is  an  insoluble 
thick  envelop,  scarc<*ly  iHTmealile  to  liquid,  while  thr  active  principles 
which  we  seek  are  generally  found  in  the  orifice  encircled  by  the  wall.  To 
get  tlu?  .•solvent  in  (HnH't  contact  with  the  soluble  constituents  within 
the  cell  it  is  neccsi^ary  that  the  cell- wall  be  ruptured,  hence  in  extraction 
we  must  first  conmiinute  the  drug.  The  cells  in  some  drugjs  are  larger 
thiui  others,  hence  some  drugs  are  directed  to  l)e  powdered  more  finely 
than  others  in  various  pharmaceutic  processes,  the  aim  of  the  phanna- 
coj>opitt  being  to  reduce  the  iK»w<!er  t^j  a  fment*^*  suflicient  to  insure  tha 
breaking  of  every  individual  cell 

The  quantity  of  cell-wall,  as  compared  to  the  amount  of  conatitueiktSp 
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ts  usually  many  times  greater.  Thus,  for  example,  in  cinchona  bark  we 
fiicid  that  but  5  per  cent,  of  the  total  amount  is  alkalokls,  and  no  more 
tlmii  30  per  cent,  of  the  whole  is  soluble  matter.  Therefore  the  primi- 
tive method  of  administering  the  crude  drug  in  powdered  form  meant 
the  consumption,  by  the  patient,  of  a  large  amount  of  not  merely  inert, 
but  indigestible  woody  tissue,  in  order  to  get  a  small  amount  of  medica- 
ment. To  obviate  the  necessity  of  administering  this  large  quantity  of 
inert  matter  is  the  prime  object  of  extraction^  and  in  each  case  cited 
above  it  is  accomplished  by  treating  the  drug  with  an  appropriate 
"vent,  and  the  removal,  by  solution,  of  the  useful  principles  from  the 
inert  insoluble  residue. 

MACEKATION 


Maceration  is  the  process  of  removing  the  active  principles  from 
a  drug  by  allowing  the  latter  to  remain  in  contact  with  the  solvent  several 
flax's,  with  frequent  agitation. 

Roughly  stated,  maceration  consists  of  reducing  the  drug  to  appro- 
priate fineness  of  powder,  placing  same  in  a  suitable  bottle,  pouring  on 
the  solvent,  which  is  called  menstruum  in  aU  cases  of  extraction,  and  let- 
ting the  mixture  stand  for  a  week,  shaking  at  frequent  intervals.  The 
solution  is  then  removed  from  the  inert  matter  by  filtration  or  straining, 
and  the  N-ield  of  filtrate  increased  by  subjecting  the  residue  to  expression. 
The  process  of  maceration  is  a  favorite  method  of  extraction  in  most 
European  countries.  In  America  maceration  is  used  only  where  |>ercola- 
tion  is  precluded,  and  it  is,  therefore,  limited  to  the  few  drugs  the  gummy 
or  viscid  character  of  which  would  cause  a  clogging  of  a  percolator. 
The  German  Pharmacopceia  directs  maceration  exclusively  in  the  manu- 
(Act are  of  tinctures,  and  even  in  this  country'- some  of  the  older  pharmacists 
itill  cling  to  the  process  of  maceration  in  the  preparation  of  a  large  num- 
ber of  tinctures,  the  advantages  they  claim  for  maceration  being,  firsts 
thai  the  drug  need  not  be  powdered  as  finely  as  in  the  case  of  percolation, 
flpwjnd.  that  the  process  requires  less  skill  than  does  percolation,  and  hence 
r  ;ss  care  in  manipulation,  and,  third,  that  in  the  process  ofraacera- 

t  <•  is  less  loss  of  alcoholic  menstruum  than  in  making  the  same 

preparation  by  percolation. 

The  latter  is  practically  the  only  advantage  possessed  by  maceration 
w?er  percolation,  the  other  questions  not  l>eing  worthy  of  attention  of 
(lie  intelligent  and  educated  pharmacist. 

In  large  quantities  of  a  preparation  made  by  maceration,  say,  gallon 
lotfi,  r'  '  '  ing  of  the  bottle  containing  the  drug  and  menstruum  is  a 
hhor  k,  and  since  the  shaking  is  merelv  to  bring  all  portions  of 

'  lit  in  contact  with  the  drug,  and  as  the  same  result  can  be  ob- 

.  the  process  of  circulatory  solution  (p.  122),  this  method  can  be 
'fi  I  i  li  in  the  maceration  of  tinctures,  the  ground  drug  being  placed  in 
1  ciuth  t'iig  and  suspended  directly  below  the  surface  of  the  solvent. 

As*  mentionttd  above,  the  inert  residue  remaining  aft^r  maceration 
(which  is  called  the  m^rc)  is  impregnated^  with  the  same  strength  of 
timrture,  and  in  filtering  off  a  macerated  tincture — say,  of  arnica^the 
rsidue  on  the  filter  is  not  wet  with  alcohol,  but  with  full  strength  tine- 
tare.  H**nce,  it  can  be  seen  that  the  process,  even  at  its  best,  is  wasteful; 
that  *  :  is  never  completely  exhausted  of  its  active  principles,  and 

the  It  used,  the  more  waste  there  is  to  the  process.     The  waste  is 

ivytiy  obviated  by  ** squeezing  the  dregs,"  m  we  commonly  sayj  by  ex- 
pre<«9ng  the  residue. 
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EXPRESSION 

This  is  the  process  of  removing  the  Uquid  from  a  moist  ma^  by  the 
use  of  pressure,  one  of  the  best  iliiistrations  of  the  application  of  expres- 
sion being  in  the  removal  of  the  remaining  tincture  from  the  marc. 

Apparatus. — Many  formB  of  presses 
Imve  been  devised,  each  adapted  for  some 
^special  phiise  of  expr^sion. 

All  forms  of  presses,  with  the  ex- 
ception of  forcible  straining  apparatus  I 
and  the  Enterprise  screw  press,  con-  j 
gist  of  two  plates  between  which  tho 
substance  is  placed,  and  w^hicb  are  made 
to  approach  each  other  by  means  of 
lever,  screw,  or  some  othrr  mechanical 
power. 


k:\ 


Fi^.  158. — Tioelure  pr«9«. 


Fig.   150— Eur 


^9  (opeti4«J) 


hnportant  in  the  process  of  expression  is  the  sti  aiinh^  of  the  cxpressded 
liquid  through  suitable  cloth.  We,  therefore,  usually  inclose  the  mass  to  be 
expressed  in  a  bag  of  stout  cloth  (press  cloth)  before  placing  it'in  the  press. 

Such  press  cloth  (strong  towel* 
ing  will  do)  can  be  used  directly 
for  expression,  as  already  ex- 
fjlained  under  Forcible  Straining 
(p.  131). 


1 


rig.  im.—Buimrptim  pnm 


Fi«.  t61  — HydnmUe  i 


(««H9inAtJo). 


The  fpiral  twist  prtsg  lb  bo^ed  on  this  principle,  but  is  entirely  uaelec 
in  pharmacy,  hence  its  bare  mention  will  suffice. 

Other  forms  of  pn^tse^i  of  Uttle  pharniaerutic  value,  but  used  in  other  i 
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technical  lines,  are  the  wedge  press^  the  roller  press,  which  operates  on  the 
same  principle  as  the  roller  clothes-wringer,  and  is  seen  in  its  form  of 
highest  perfection  in  the  rollers  used  for  expressing  the  juice  from  the 
r-cane,  and  the  haml4ever  press^  in  which  the  upper  plate  is  pressed 
>wo  upon  the  lower  plate  by  means  of  a  lever. 
In  modern  pharmacy  expression  is  performed  with  the  screw  press 
or  tincture  press  (Fig.  158),  in  which  the  moist  mass  is  subjected  t^  pres- 
sure between  two  steel  platesi  the  upper  one  operating 
_0a  a  screw,  such  as  is  seen  in  the  ordinary  Ietter-press» 
very  striking  modification  of  the  screw  press  is  the 
rprise  prc^s,  which  will  be,st  be  understood  by  an  ex- 
inatjon  of  Figs.  159  and  160.     Of  great  value  and  in- 
[ig  popularity  is  the  hydraulic  press^  the  only  objec- 
which  is  its  initial  cost.     This  is  constructed  on 
principle  of  hydrostatics  which  asserts  that  if  a 
liquid  be  in  communicating  tubers — one  larger  than  the 
other— any  pressure  on  the  surface  of  the  liquid  in  the   ^^-  *^preai!''*'^''^'° 
smaller  tube  will  be  exerted  on  the  surface  of  the  liquid 
in  the  larger  tube  in  exact  proportion  to  the  relative  size  of  the  two 
tubed.     This  can  be  explained  more  clearly  as  illustrated  in  Fig.  161. 

Suppose,  in  this  sketch,  that  the  area  of  the  cyUnder  A  is  1  square 
inch,  and  that  of  cylinder  B  is  10  square  inches;  then,  if  we  exert  a 
force  of  1  pound  on  piston  *'a/'  we  will  get  a  force  of  10  pounds  on 
piston  **fe."     By  using  a  lever  on  piston  **a**  we  can  so  multiply  the 


.> 


FW-  l6S.-^tQlrifti«8iI  extractor. 


Fin.  l(V*  ^-Urin*ry  centrifuce. 


r  a  pressure  of  10  pounds  oo  the  handle  of  the  lever  connected 
')n  **a"  can  readily  exert  the  pressure  of  1000  pounds  on  piston 
**6.  hence  the  great  value  of  the  hydrauUc  press,  with  which  compara- 
tively little  power  can  be  concentrtited  into  enormous  pressure. 

An  interesting  form  of  removal  of  liquid  from  a  moist  mass  without 

of  a  press  is  the  operation  of  the  centrifugal  machine,  in  which 

Ihe  moist  mass  is  placed  in  a  perforated  cyhnder,  which  revolves 
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in  a  large  cylinder  with  velocity  great  enough  to  cau^  prartically  all 
traces  of  the  liquid  to  l)e  thrown  out  of  the  inner  into  the  outer  cylinder 
(Fig.  163)-  By  means  of  .^ueh  a  centrifugal  press  200  or  300  poimde  of 
moist  sugar  can  be  centrifuged  to  almost  dryness  in  the  space  of  five  or 
ten  minutes,  A  modern  application  of  the  centrifugal  machinery,  totally 
different  from  expression,  is  the  well-known  centrifugal  siHlimenter,  for 
the  precipitation  of  blood  and  of  urinary  sediment  (Fig.  HH), 


PERCOLATION 

Percolation  is  the  process  of  depriving  a  drug  of  ite  soluble  eoniftit- 
ucnts  by  ptissage  of  a  solvent  through  the  powder  contained  in  a  suitable 
vessel.  The  solvent  in  this  case  is  called  the  menstnmm,  the  vfs^el  is 
called  the  percolator,  and  the  solution  of  active  principles  emerging  from 
the  percolator  is  called  the  percolate. 

History. — Lixivia  lion,  the  retraction  of  lye  from  ashes  has  been  used  siiice  unci  put 
times:  Hurafonl  devised  the  plan  of  making  coffee  in  the  drip  eoCfee  mit  in  1813; 
Johnson  (1817)  extracted  cinchona  in  an  apparatus  like  Rumford'«;  Raalufl^xi  a  per* 
oohitor  press  for  removini?  the  oil  from  almonds;  Boullay  (183:^)  and  Robiquet  (1S35) 
introduced  the  methcwl  and  it  was  directed  for  some  nreparaticmi*  of  the  French  Codex 
of  that  year;  i'lXKJter  and  Duhamel  first  described  the  proceM  iii  this  country  and  it 
wae  employed  in  the  pharmacopoeia  of ^lft40,  since  which  time  it  hfi«  been  so  much 
i  popti)tkr  in  this  country  than  '     " 


in  Europe  that  it  can  almoel  be  considered  an 


more  ^ 

American  process. 

Principle  of  Operation. — Careful  study  of  the  definition  of  pereoU- 
tion  will  show  that  in  the  process  advantage  is  taken  of  the  attraction  of 
cavitation,  for  it  is  hardly  necessary  to  say  that  a  liquid  poured  on  top 
of  a  powder  contained  in  a  suitable  utensil  will  jaiidually  penetrate  that 
powder  in  a  downward  direction,  and  if  there  is  an  orifice  in  the  bot- 
tom of  the  vessel,  <he  descending  liquid  will  emerge  from  the  vessel^ 
being  attracted  by  gravity  toward  the  center  of  the  earth.  This  down- 
ward force  of  gravitation  is  aided  by  another  force,  merely  a  modifica- 
tion of  the  former,  namely,  the  weight  of  the  column  of  liquid  above  the 
|K)W(ler.  Mention  of  the  latter  is  made  here  merely  because  the  down- 
ward force  varie^s  according  to  the  height  of  the  cohimn  of  liquid,  whereas 
the  force  of  gravitation  remains  unchanged.  If  this  combined  action  of 
gravitation  was  the  only  force  coming  into  operation,  the  process  would 
be  a  mmple  one.  However,  there  is  an  oppomng  force  which  comes  into 
play  during  the  process  of  percolation^  namely,  the  upward  force  of 
capillarity. 

The  term  mpiilarity  comes  from  the  Latin  term  ^^capilla^**  meaning 
hair,  tiecauae  it  was  first  observed  that  in  ever>^  narrow,  hair4ike  tube 
liquid  waa  drawn  up  by  the  cohei?ive  power  of  the  walk  of  the  tube, 
and,  as  already  explained,  to  this  same  force  is  due  the  ap)>earance  of 
the  meniHcus  (p.  47).  All  bodies  possessing  orifices  more  or  less  narrow 
have  thi^  i  V  of  drawing  up  liquids  l>y  their  own  cohesive  force,  and 

mjch  is  ij  /  the  ciy*e  with  most  vegetable  drugs,  since,  as  is  men* 

tioned  alx>ve,  they  conj^ist  of  a  ma^s  of  cells,  each  cell  consisting  of  an 
orifice  of  more  or  U*ss  fineness,  surrounded  by  a  cell-wall.  In  other  words, 
celti  can  be  compared  to  long  sealed  tubes,  and  when  the  cells  are  broken 
by  powdering,  we  have  a  vast  mass  of  tubes,  each  possessing  capillar\* 
attraction.  This  cafiillarity  explains  why  a  so-called  porous  substance, 
for  example,  a  sponge,  will  absorb  so  much  more  water  than  a  non-porouM 
substanee,  such  as  sand. 
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To  get  i>ack  to  percolation,  besides  the  force  of  gravity  and  its 
modification^  the  pressure  of  the  column  of  liquid  above,  forcing  the 
solvent  downward  through  the  drug,  we  have  at  the  same  time 
capillarity  of  the  cells  of  the  drug  attracting  the  menstruum  in  the  the 
opposite  direction*  The  moment  the  solution  commences  to  emerge 
from  the  vessel^  the  capillary  attraction  of  the  cells  tends  to  keep  the 
Uquid  within  the  substance;  therefore,  acting  against  the  force  of  gravity. 
Experience  shows  that  the  capillar>^  force  of  the  drug  is  usually  greater 
than  the  simple  gravitating  force  of  the  earth,  for  unless  the  gravitating 
force  of  the  earth  is  reinforced  by  the  height  of  the  column  of  liquid  above 
the  powder,  the  liquid  ceases  to  drop  from  the  percolator.  As  the  liquid 
pooBes  through  the  drug  on  its  downward  course  it  penetrates  the  interior 
ol  each  cell  (provided  the  substance  is  in  fine  enough  powder)  and  removes 
from  the  same  the  soluble  constituents.  Passing  from  one  series  it  pene- 
trates the  next  tier  of  cells,  and,  taking  up  more  active  principle,  such 
solution  continues  until  the  solvent  is  saturated  with  the  soluble  principles 
of  the  drug.  When  once  a  saturated  solution,  it  mechanically  passes 
through  the  rest  of  the  drug,  and  finally  emerges  from  the  orifice  of  the 
bottom  of  the  percolator,  providing  always  that  there  is  a  sufficient 
dlumn  of  the  liquid  to  force  it  dow^n.  Its  passage  is  followed  by  a  fresh 
jrtion  of  the  solvent,  which  passes  through  the  same  cells  wliieli  it  has 
armerly  penetrated,  removing  the  last  vestiges  of  solul>le  matter,  and 
finally  emerging  from  the  percolator  also  a  saturated  solution.  In  this 
way  menstruum  is  continually  poured  on  until  the  ceUs  have  been  so 
eompletely  exhausted  of  their  soluble  constituents  that  the  final  portion 
of  the  menstruum  comes  through  devoid  of  color  and  taste,  whereupon 
the  drug  is  said  to  be  exhmisted. 

The  great  advantage  percolation  possesses  over  maceration  is  in 

the  fact  that,  b}'  means  of  percolation,  we  are  enabled  to  completely 

remove  every  trace  of  soluble  matter  from  a  drug,  inasmuch  as  the 

[It orated  solvent  does  not  remain  in  contact  with  the  drug  (if  the  men- 

lurn  column  is  maintained),  but  passes  from  it,  being  followed  by  a 

Tresh  portion  of  solvent,  w^hich  removes  the  remainder  of  the  soluble 

principle. 

atus. — The  utensil  in  which  the  drug  is  packed  is  called  a 
ioTt  and  consists  of  a  suitable  cylindric  vessel  of  metal  or  ghiss, 
with  an  orifice  at  the  bottom.  In  selecting  a  percolator  those 
should  be  chosen  when  possilile,  metal  percolators  having  the 
dtmble  disadvantage  of  being  more  easily  attacked  by  acid  or  other 
nobstance  which  the  menstruum  or  drug  may  contain  and  also  the  fact 
that  their  opacity  prevents  watching  the  operation.  Of  course,  how- 
r,  there  are  certain  Umits  to  the  size  of  a  glass  percolator,  the  writer's 
erience  being  that  the  use  of  a  glass  percolator  larger  than  two 
is  an  expensive  luxury,  inasmuch  as  such  are  costly  and  are  quite 
» to  break.  Above  two  gallons,  recourse  was  had  to  the  galvanized 
iron  percolator  or  the  well  tube  percolator,  in  which  the  container  is  an 
earthenware  crock. 

Shape  of  Percolators* — The  simplest  form  of  percolator  is  the  conic 
(Hg,  165),  consisting  of  an  ordinary  chemical  funnel.  This,  however, 
offeni  too  great  a  witith  of  surface  for  the  menstruum,  which,  therefore, 
hftR  a  correspond ingiy  smaller  course  to  travel  before  emerging  from  the 
bottom  of  the  percolator,  and,  therefore,  the  familiar  tapering  percolator 
«  *o  use  (Fig.  166).     At  the  present  time  the  01dl>erg  cylindric 

{  r  (Fig*  167)  is  ver>*  popular,  for  by  means  of  it  we  arc  able  to 
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exhaust  a  drug  far  more  thoroughly  than  in  either  a  tapering  or  a  conic 
percolator,  from  the  simple  fact  that  each  portion  of  menstrunni  has  to 
travel  through  a  larger  amount  of  the  drug  before  emergiDg  from  tho 
percolator.  A  variety  of  percolator  used  exclusively  in 
chemistry  is  the  Soxhlet  Extractor  (Fig.  168).  The  Land- 
siedl  modification  of  the  Soxhlet  is  arranged  with  a  set  of 
special  extracting  thimbles,  which  permit  the  use  of  the 
apparatus  for  extraction  of  aqueous  solutions  with  immiscible 
cinlvent.s* 

The  saturated  solution,  when  emerging  from  the  per- 
colator, is  called  the  percolate^  and»  of  course,  this  must  be 
collected  in  an  appropriate  vessel.  For  this  puipos*^.  a 
wide-mouthed  bottle,  the  receiving  bottle,  is  usually  em- 
ployed.    Elaborate  forms  of  receiving  bottles  are  on  the 


percolaKir, 


Fi».  107. — Oldbeiu 
periMiUtor. 


mark<*t  in  which  the  graduations  are  engraved  upon  the  glass,     Thefl0« 

while  prc\senting  an  elegant  appearance,  are  scarcely  necessar>',  as  the 

pharmacist  has  many  wide-mouthed  l>ottle8 
at  his  disposal,  and  he  can  usually  graduate 
same  by  pouring  in  definite  quantities  of  liquid 
from  an  accurate  graduate,  and  marking 
amount  by  cutting  with  a  file  or  on  a  strip 
of  pajmr  pasted  along  the  length  of  the  bottle 
(marking  same  witli  ink)*  The  percolator 
must  be  supported  on  an  appropriate  stand, 
and  for  this  purpose  nothing  can  l>e  better 
than  the  retort  stand  pictured  in  Fig.  83>  it 
being  always  understood,  however,  that  the 
gliiics  percolator  must  riever  come  in  contact 
with  the  iron  ring,  being  protected  from  the 
imme  bv  covering  the  ring  with  pai)er  or 
cloth  (Fig  16U). 

When  large  amounts  of  percolation  are 
lx*ing  carried  on,  special  percolating   stands 

have  been  devised;  such,  for  example,  as  the  Shinn  percolating  ck 

and  the  Remington  |»ercolating  shelf. 


Pig    ItW}.— CorrtKTt  fwrooUtian. 
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Operation. — The  process  of  percolation  may  be  divided  under  the 
f«-'  -  headings:     Comminution  of  the  drug;  moistening  the  same; 

p,  _  m  percolator  (vrith  macerntion  cniher  before  or  after  packing); 
pouiiiig  on  the  menstruum  and  collecting  percolate  until  exhausted. 

Comminution, — Before  percolating  the  drug  it  is  essential  that  it  be 
reduced  to  particle?  of  more  or  less  fineness,  for  the  same  reason  that 
we  comminute  drugs  before  solution.  As  mentioned  above,  in  pereola- 
lioj}  it  is  essential  that  the  drug  be  ground  sufficiently  fine  to  rupture  all 
the  cells  of  which  it  is  composed,  and  this  degree  of  fineness  is  depen- 
dent upon  the  structure  of  the  drug,  those  drugs  having  small  cells  calling 
for  a  finer  degree  of  cojuminutioo  than  those  in  which  the  cells  are  large* 
TImis,  nnx  vomica  must  be  powdered  ver>^  finely,  whereas  in  gentian  the 
V'  "^  and  a  coarse  powder  can  be  utilized.     This  explains  why 

tij    .  '  fpceia  directs  various  degrees  of  fineness  for  the  powders  used 

in  pcrcoUuion.  Another  point  regarding  coramiimtion  of  the  drug  is 
the  rapidity  or  completeness  of  exhaustion.  Thus,  in  percolating  fiuid- 
eTTtraets  it  is  usually  desirable  to  exhaust  the  drug  with  less  menstruum 
Ih&n  in  preparing  tinctures  from  the  same  drug,  and  in  order  to  do  this 
Ihe  drug  used  in  percolating  a  fluidextract  is  generally  directed  to  be  in 
gner  powder  than  that  used  in  making  the  tincture.  The  powdering  of 
the  drug  is  accomplished  by  those  methods  of  comminution  described  in 
Ctiapter  VL  best  serving  the  particular  purpose,  the  main  requirement 
being  that  the  drug  used  in  percolation  be  of  uniform  fineness. 

M&iffiening  of  the  Drug, — Before  packing  the  drug  in  the  percolator 
it  is  directed  to  be  moistened  with  menstruum,  this  being  done  because, 
when  the  drug  comes  in  contact  with  the  menstruum,  the  compressed 
dritHl  cells  are  swollen  to  their  normal  size,  and  if  this  swelling  occurred 
within  the  percolator,  it  would  cause  sufficient  expansion  to  cause  a 
8lOppag!e  of  the  operation. 

This  moistening  is  accomplished  by  placing  the  drug  in  a  suitable 
eoiDtaaner,  preferably  of  porcelain  or  stoneware,  adding  the  required 
quantity  of  menstruum,  and  mixing  same  thoroughly  with  the  drug  by 
utirring  with  a  wooden  patklie.  After  being  moistened  it  should  te 
allowed  to  remain  for  half  an  hour  in  order  to  complete  the  swelling, 
thereupon  the  pharmacopceia  directs  the  moist  drug  to  be  passed  through 
a  oour^  sieve,  thus  making  the  product  into  a  coarser  granular  powder, 
ready  for  packing* 

Packing  of  the  Drug, — To  receive  this  gi-anular  powder  the  clean  and 
■beolutely  diy  percolator  is  prepared  by  placing  in  its  neck  a  plug  of 
absorbent  cotton,  followed  by  a  layer  of  clean  dr>^  sand.  This  latter 
precaufion  was  directed  in  former  pharmacopoeias,  both  for  the  purpose 
of  filtration  and  also  to  hold  the  plug  of  cotton  in  place.  Many  careful 
phannacists,  however,  omit  the  sand  as  an  unnecessary  detail.  Upon 
this  sand  the  granulated  powder  is  poured  in  comparatively  small 
quantities,  the  usual  rule  being  to  place  in  the  percolator  about  one- 
fourth  at  a  time^  and  each  fourth  is  carefully  and  firmly  packed  before 
the  next  portion  is  added*  The  packing  is  accomplished  by  means 
of  a  wooden  plunger,  and  for  this  purpose  a  piece  of  wood  will  suffice, 
tbtre  being  nothing  better  than  a  wooden  potato^masher.  The  pack- 
iiiCof  the  drug  is  a  matter  of  skill,  and  in  order  to  do  it  successfully  it  is 
pccewaiy  to  know  the  character  of  the  drug  and  the  menstruum.  Drugs 
in  finer  powder  are  not.  as  a  rule,  packed  so  tightly  as  those  of  coarser 
powders,  but  the  supreme  test  of  the  correct  packing  is  the  rapidity  of 
the  flow  of  the  percolate.  If  the  drug  is  packed  too  tightly,  the  per- 
il 
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colate  drops  too  slowly,  ami  if  too  loosely,  the  percolate  runs 
rapidly  a»e  not  fairly  to  exhaust  the  drug;  therefore,  packing  mil 
be  put  down  as  chiefly  a  matter  of  experience.  The  nature  of  the 
inonstrunm  also  has  an  influence  on  the  packing  of  the  percolator.  If  the 
menstruum  h  pure  alcoliol,  the  drug  can  generally  be  packed  more  tightly 
than  if  it  consists  of  water,  and  if  glycerin  is  present  in  the  menstruum, 
care  .should  be  taken  not  to  pack  the  drug  too  tightly.  It  is  hardly  neces- 
Bar>'  to  8ay  that  in  packing  the  drug  the  pressure  should  be  equal  on  all 
sides  of  the  powder.  If  the  drug  on  one  side  of  the  percolator  is  packed 
more  Icvosely  than  on  the  other,  it  stands  to  reason  that  the  menstruum 
Hill  choose  the  easiest  possible  way  and  will  run  down  the  looser  aide,  and, 
therefore,  the  drug  will  be  incompletely  exhausted.  i 

All  the  drug  being  packed  in  the  percolator,  there  is  carefully  placed 
above  it  a  shet»t  of  filter-paiK*r  which  is  held  in  place  by  a  glass  weight,  any 
unused  ghiss  stopper  answering  Uie  purpose.  The  object  of  the  paper 
is  to  prevent  the  disturl*ance  of  the  powder  when  the  menstruuni  is 
poured  in.  the  force  of  the  fall  of  the  liquid  l»eing  apt  to  cause  the  rising 
of  the  powder  to  the  surface  of  the  menstruum. 

Instead  of  filter-paper,  the  writer 
found  very  convenient  disks  of  or- 
<linary  clean  Manila  card-board, 
made  from  one  of  the  many  re- 
jected paste-board  boxes  found  tn 
every  d rug-store.  These  disks,  per- 
forated by  the  point  of  a  file,  when 
just  the  size  to  fit  snugly  above  the 
drug  within  the  percolator,  required 
no  weight  to  keep  them  down. 

Whether  the  drug  has  been 
packed  evenly  on  all  sides  is  shown 
by  the  descent  of  the  first  men- 
struum, which  should  go  down  in 
a  perfectly  even  ring,  as  shown  in 

fit.  1?0. — a.  Xmprttpt^T  |>«ckiiic;  's  proper  packioc.    ^  *6*         ■  »  ^' 

After  the  drug  is  packed  in  the 
percolator  and  enough  menstruum  has  been  poured  in  to  fully  p<^netrate 
the  drug  and  to  begin  dropping  from  the  percolator,  the  lower  orifice 
is  closed  and  the  drug  is  directed  by  the  pharmacopcria  to  macerate 
within  the  percolator  for  a  period  ranging  from  twelve  t^  forty-eight 
hours.  Many  prefer  to  macerate  the  drug  for  a  period  of  twenty-four 
to  forty-height  hours  before  packing  in  a  percolator,  as  in  this  case  the 
maceration  can  be  conducted  in  an  absolutely  closed  vessel  or  a  wcjj- 
Etoppered  l>otf  If*. 

Adding  }^  ^m. — The  menstruujn  is,  as  mentioned  above,  the  j 

solvent  used  acting  the  active  principles  of  the  drug.     The  various 

menstrua  directed  by  the  pharmacopoeia  for  different  chugs  have  been 
ctrefully  selected  with  a  view  to  using  the  particular  solvent  best  adapted 
e^l^  and  speedily  to  remove  the  active  principles  of  the  drug  under 
consideration.  In  some  cases,  however,  the  pharmacopopial  oonunittee 
has  beexl  guided  by  practical  commercial  considerations,  the  rule  being  to 
choose  OS  menstruum  the  cheapest  solvent  that  will  fully  answer  the 
purpose.  Understanding  this  fact,  the  pharmacist  should  carefully 
folhiw  ih  a*ial  instruc»tions,  aj)preciating  that  when  the  United 

States   1'  lii   directs  strong  alcohol,   it   is   because  a  weaker  _ 

iJcoholic  mrnstruum  will  not  answer  the  purposi?. 
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Usilftlly  the  menstrua  used  in  percolation  are  of  various  mixtures  of 
alcnhol  anil  water;  occasionally  glycerin  is  directed  to  be  added  to  the 
meiiHtruum.  thi;^  usually  in  cases  of  drugs  contfiiuing  large  quantities  of 
lannin.  In  the  same  way  ammonia  watei*  is  added  to  the  menstruum  in 
preparations  of  licorice,  and  ammonia  or  other  alkalis  for  drugs  <!ontain- 
ing  pectin,  while  acids  are  used  in  the  menstrua  for  drugs  containing 
volatile  alkaloids,  such  as  conium,  ergot,  etc. 

Not  all  percolates  are  made  with  alcoholic  menstrua;  for  example, 
i>iome  infusions  are  made  hy  percolation  of  the  drug  with  water; — infusion 
of  cinchona  (U*S*P«  ISOOVwith  water  plus  aromatic  sulphuric  acid,  and 
tnfus^ion  of  wild-cherry  (U.S.P.  VIIL)  with  cold  water. 

Again,  stronger  white  wine  was  used  as  a  menstruum  in  the  prepara- 
tion of  percolated  mnes  of  the  pharmacopt^ia 
of  18W.  Dilute  acetic  acid  is  used  in  those 
rinegars  made  by  percolation,  while  olco resins 
are  made  by  percolating  the  drugs  with  ether  or 
acetone* 

The  PercjolaUon, — The  proper  menstruum  is 
paural  upon  the  filter-paper  above  the  pow- 
dered drug  in  the  percolator,  care  being  taken 
to  pour  it  so  as  not  to  cause  the  floating  of  the 
paper  As  the  menstruum  passes  down  through 
Ibe  drug,  more  is  added  to  take  its  ]ilace,  it 
being  an  unvaried  rule  that  there  should  al- 
ira>-s  l>e  maintained  a  layer  of  menstruum 
mbove  the  surface  of  the  drug,  for»  if  the  drug  is 
a%pot^ed  to  the  air,  evaporation  takes  place  from 
it*  surface,  and  fissures  occur  through  which 
the  menstruimi  added  afterward  will  run,  in- 
atead  of  through  the  entire  surface  of  the  drug. 
Ib  order  to  keep  a  sufficient  quantity  of 
menstruum  upon  the  surface  of  the  drug^  re- 
course is  had  to  continuous  percolation  by  in- 
vading the  menstruum  bottle  witliin  the 
percolator  in  the  same  manner  as  suggested 
in  continuous  filtration  (Fig*  171).  The 
mefistnium  poured  in  and  passing  through  the 
drug  '  /■  ;  emerge  from  the  percolator  slowly 
and  .,    the    rapiditj^    being    dependent 

alire^'  upon  the  quantity  of  the  drug  being  manipulated;  thus  the  hist 
pharaiaeopoeia  directs  a  flow  of  ten  drops  a  minute  in  percolating  IGOO 
grammea  of  drug  for  fluidextract,  while  for  tinctures  the  flow  is  to  he 
twenty  drops  a  minute.  It  is  needless  to  say,  however,  that  this  standard 
wfpuld  l>e  iilwurd  if  we  were  percolating  200  pounds  of  a  drug  and  ex- 
pecting, say,  100  gallons  of  the  percolate. 

In  most  operations  in  retail  pharmacy,  however,  in  which  we  deal 
with  200  to  lOOO  mils  of  menstruum,  the  speed  given  above  may  be 
maintained,  and  a  skilful  operator  aims  to  so  pack  his  drug  as  regularly  to 
attain  tir  I,  and  after  some  practice  usually  learns  the  art.     In 

Ofder^  h'  \  o  insure  the  speed  of  percolation  directed,  the  pharma- 

ai^pQPta  <i  it  the  lower  orifice  of  the  percolator  be  closed  with  a  cork 

tbough  '  ,  )ration  of  which  passes  a  glass  tube  which  is  fitted  with 
a  rubber  tube»  at  least  as  long  as  the  percolator  and  terminating  with  a 
gbifin  tube  bent  in  the  form  of  a  **V,**     When  the  rubl»er  tube  is 


Fig.  171 — ContmuoUB  peico* 
latioQ. 
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rabed  bo  that  the  outlet  is  above  the  surface  of  the  menstruum  in  the 
percolator,  it  follows  that  no  liquid  will  run  out^  whereas  if  it  is  lowered 
to  its  greatest  depth,  the  liquid  will  run  out  very  rapidly^  and,  by  rai^iing 
or  lowering  the  tube  to  its  greatest  height  or  greatest  depth,  the  rapidity 
of  the  percolation  can  be  regulated  to  a  nicety.  If  it  is  desired  to  close 
the  tube  completely,  a  pinch-cock  (p,  98)  can  be  used,  although  if  the 
tube  is  of  sufficient  length,  this  is  scarcely  necessary. 

In  practice,  the  rubber  tubing  ia  not  so  convenient  as  it  seems  at 
first  blush,  as  the  several  joints  of  the  cork,  the  glass  tube,  and  the 
rubl)er  tube  fittings  are  apt  to  leak  unless  ver>'  carefully  prepared, 
making  an  unsightly  and  dirty  procc^ss.  If,  therefore,  the  percolating 
tulje  is  used,  care  should  always  be  taken  before  permlaiion  to  see  that 
the  cork  and  mbber  tubes  do  not  leak  l>y  pouring  water  into  the  empty 
percolator,  raising  the  tube  to  its  greatest  height,  and  allowing  it  to  stand 
in  that  way  for  some  time* 

Many  pharmacists  omit  the  use  of  the  rubber  tube,  substituting  there* 
fore  an  ordinary  cork  with  notches  in  the  side,  which  do  not  extend 
through  the  entire  length*  If  the  percolation  is  desired  to  be  stopped, 
the  cork  is  pushed  up  into  the  neck  beyond  the  notch,  when  an  absolutely 
water-tight  fitting  occurs.  When  the  flow  is  desired,  the  cork  is  loosened 
so  as  to  allow  a  part  of  the  notch  to  be  lx?yond  the  neck  of  the  percolator, 
leaving  a  tiny  orifice  through  which  the  liquid  can  be  dropped.  This 
scheme  is  usually  satisfactory,  although  the  tightening  and  loosening 
of  the  cork  during  the  process  of  percolation  are  apt  to  be  untidy.  Far 
better,  therefore,  is  the  use  of  a  metal  sprinkler  top,  such  as  is  used  for 
tooth-wash  bottles. 

Finishing  Percolation, — By  making  preparations  by  percolation  it  iJi 
generally  intended  that  the  percolation  be  continued  until  the  drug  is 
exhausted,  the  word  meaning  in  this  case  the  removal  from  the  drug 
of  all  lis  soluble  constituents.  There  are  several  ways  of  proving  the 
practical  exhaustion  of  a  drug,  for,  in  the  operation,  it  is  usually  unneces- 
sary to  carry  on  percolation  to  the  extreme  point  of  removing  every 
particle  of  soluble  matter.  If  the  drug  is  a  bitter  one,  we  generally  say 
it  is  exhausted  when  the  percolate  comes  through  no  longer  bitter,  even 
though  it  may  be  still  impregnated  with  some  of  the  coloring-matter 
residing  in  the  drug,  the  latter  being  more  tenacious  and  persistent  of 
removal.  In  some  cases  the  bitterness  is  so  great  that  a  large  amount  of 
menstruum  will  be  necessary  before  every  trace  of  bitterness  is  removed. 
An  example  of  this  is  qua8sia»  in  which  case  we  generally  consider  the  dnig 
exhausted  when  the  percolate  is  almost  free  from  bitterness. 

Tannin-lMmring  drugs  are  usually  pc*rcolated  until  the  percolate  is 
free  from  a*<tringency,  whereas  in  odorous  drugs  the  absence  of  odor 
from  the  jK'reolate  announces  exhaustion. 

The  residue  left  after  ixTcolation  or  maceration  is  called  the  marc,  and 
in  both  percolation  and  maceration  it  retains  a  considerable  amoUTit  of 
moisture.  As  mentioned  under  Maceration,  in  the  latter  case  the  moist 
liquid  is  the  finished  full  strength  tincture,  and  this  marc  should  always 
be  expressed,  else  the  yield  of  tincture  will  l>e  lessened.  In  percolation 
the  marc  is  moist  with  the  menstruum,  hence  there  is  no  loss  so  far  as 
fiimhe^l  tincture  is  concerned,  but  the  loss  of  menstruum  is  excessive. 
It,  f'  lH*h<H»ves  the  economic  pharmacist  to  recover  the  alcohol 

from  iTc,  which  can  l>e  done  by  the  process  of  steam  distillation. 

Durmg  the  writer's  experience  in  practical  pharmacy  it  was  his  custom 
to  keep  on  hand  a  number  of   hnlf-gallon   wide-mouthed   candy  jaiB, 
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Jy  corked,  and  in  these  he  threw  the  successive  batches  of  marc 

the  end  of  every  percolation*  When  sufficient  quantity  had  accumu- 
IhUhI  in  iheiH*  bottles,  his  steam  distillation  apparatus  was  fitted  up,  the 
1    '  ti  the  boiler  fitted  into  the  candy  bottle,  and  steam  passed  through 

;i  vapors  collected.     The  yield  of  alcoholic  distillate  more  than 

paid  lor  the  fuel  and  time  employed. 

This  process  is  found  more  convenient  and  efficacious  than  the 
ordinarj"  method  of  pouring  water  on  the  drug,  and  thus  forcing  the 
menstruimi  out,  as  in  the  latter  case  the  addition  of  water  to  the  starchy 
matter  remaining  in  the  marc  is  apt  to  cause  a  swelhng  of  the  drug  and 
subeequent  clogging  of  the  percolator. 

Modified  Percolators. — Under  Distillation  and  Comminution  we 
found  that  ingenuity  had  devised  many  special  apparatus  for  carrying 
on  both  operations,  and  the  same  also  holds  good  in  regard  to  percolation. 

Chiei  among  these  improved  forms  of  perco- 
Ijitor^  must  be  ment  ioned  the  Squibb's  well  tube 


percolator  (Fig.  172),  which  is  primarily  der 
aigiied  for  the  percolation  of  large  quantities 
of  drug.  As  mentioned  above,  under  the  con- 
sideration of  the  percolator  itself,  glass  or 
earthenware  percolators  larger  than  two  gallons 
are  inconvenient  to  handle*  Therefore,  in  large 
mmnufacturmg  establishments  recourse  is  had  to 
either  huge  met^l  percolators  or  to  percolators 
made  of  wood.  Metal  percolators  are  not 
advisable,  for  acids  from  the  drug  or  menstruum 


Fi«-  172 — ^Squibb**  wwll  tube  prreolaior. 


Fig.  173. — ^Eeonomio  perciolatGf . 


may  attack  the  metal  and  render  the  product  liable  to  contamination 
by  mirtallic  contact,  while  wooden  percolators,  even  if  unobjectionable 
from  the  standpoint  of  contamination,  becoming  saturated  from  contact 
with  an  alcoholic  solution  of  a  certain  drug,  can  be  used  for  the 
percolation  of  that  drug  alone,  and,  therefore,  in  their  use  a  separate 
t?rri>Utor  must  be  prov^ided  for  each  drug  desired  to  be  percolated* 
lie  chief  cause  of  the  frailty  of  glass  or  earthenware  percolators  is 
licir  funnel  form,  which  also  increases  their  cast.  Earthenware 
ck«  with  flat  V>ottoms  can  be  obtained  of  almost  any  size  and  for 
pricf*H  comparatively  low,  and,  possessing  a  firm  foundation,  are  very 
dnrnblc:  hence  the  use  of  same  in  percolation  was  suggested  to  the 
U*  mind  of  Dr.  8quibb,  whose  experiments  brought  forth  the  weU 
i»»v.,^   fK*rcolator,   which    consists   of  an   earthenware    crock   with   the 
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inside  bottom  fitted  with  a  sheet  of  felt  for  filtering  purposes,  and 
the  drug  packed  therein  around  a  large  glu*ss  tube,  H,  upon  the 
drug  80  packed,  menstruum  i&  poured*  it  percolatej*  through  to  the  felt, 
then  rises  in  the  interior  of  the  central  ^Ias8  tube  to  practically  the 
same  height  as  it  is  on  the  outside,  following  the  well-known  law  of 
wat^er  seeking  its  own  level. 

Now,  if  in  this  tube  is  placed  a  sjrphon,  the  liquid  within  the  well 
tulje  can  be  drawn  oflF,  and  if  a  sufficient  quantity  oi  menstruum  is  kept 
on  drug  outride  the  well  tulx%  a  constant  level  can  be  maintained  in 
the  well  tube  ready  to  be  drawn  off  through  the  syphon.  In  order  to 
maititain  a  constant  flow  from  the  syphon  its  lower  end  must  be  bent 
up  as  shown  in  cut,  making  the  orifice  at  least  three-quarters  of  an  inch 
higher  than  the  orifice  of  the  short  arm.  If  this  precaution  is  not  taken, 
the  liquid  in  the  well  tube  is  syphoned  off  more  rapidly  than  it  percolates, 
emptying  the  syphon  immediately  (Fig,  172)* 

Among  the  other  forms  of  modified  percolators  are  the  various  pree^ 
sure  percolators,  such  as  Roaewater's  and  Berrj**s,  both  of  these  being 
based  on  the  principle  of  the  Real  percolating  press.  With  these,  drugt 
can  be  percolated  very  rapidl}^  and  quite  thoroughly. 

Volatile  Liquid  Percolators, — In  the  manufacture  of  oleoresins  by 
percolation  with  ether  care  must  be  taken  to  avoid  undue  evaporation 
of  the  volatile  solvent,  and  in  this  case  a  special  variety  of  percolator 
(Fig,  173)  has  been  suggested.  A  similar  volatUe  liquid  percolator  can 
be  made  with  any  ordinarj^  percolator  by  fitting  the  lower  orifice  of  the 
percolator  with  a  cork,  through  which  passes  a  glass  tube,  which  in  turn 
passes  through  another  cork  tightly  fitted  into  the  receiving  bottle 
(Chapter  XV.),  Then  there  must  be  an  exit  for  the  air  from  the  receiv- 
ing bottle,  hence  the  receiving  bottle  must  have  two  orifices,  one  pro- 
vided with  a  glass  tube  connected  by  a  rubber  tute  to  the  cork,  tightly 
closing  the  top  of  the  percolator;  which  cork,  for  convenience  sake,  is 
usually  provided  with  a  second  orifice,  through  which  passes  a  funnel  for 
the  admission  of  the  solvent.  In  some  works  the  use  of  the  rubber  tul^ 
connecting  the  receiving  bottle  with  the  top  of  the  percolator  is  objected 
to  on  the  grounds  that  the  vapors  of  ether  will  attack  the  rubber  of  this 
tube,  hence  it  is  recommended  that  the  outlet  tube  of  the  receiver  be 
drawn  to  a  fine,  tapering  point,  to  reduce  loss  of  evaporation  to  the  men- 
struum, a  similar  tapering  tube  being  fitted  in  the  cork  closing  the  top 
of  the  percolator.  The  author's  experience,  however,  has  shown  that 
the  danger  of  destrojnng  the  rubber  is  scarcely  worth  considering,  and 
not  only  by  means  of  such  rubber  tubing  is  the  loss  by  evaporation 
reduced  to  the  minimum,  hut  a  st-eady  flow  of  air  from  the  receiving  iKJttle 
to  the  top  of  the  percolator  ensues. 

A  modification  of  a  volatile  liquid  percolator  was  used  by  the  writer 
in  a  long  series  of  experiments  in  ordinary  fx»rcolation,  from  which  he  drew 
the  conclusion  that  it  would  be  highly  profitable  to  use  such  a  volatile 
liquid  percolator  for  all  cases  of  percolation. 
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GALENIC  PHARMACEUTIC  PREPARATIONS 

Having  considered  all  the  processes  used  in  pharmacy,  we  are  now 
ready  to  study  the  application  of  these  in  the  manufacture  of  pharmaceutic 
preparations. 

For  convenience  in  teaching  we  group  pharmaceuticals  into  two 
classes — galenic  preparations  and  chemical  preparations.  Those  prepara- 
tions in  the  manufacture  of  which  no  chemical  action  is  involved  are 
called  galenic,  after  Galen,  one  of  the  ancient  medical  authorities,  while 
chemical  preparations  are  those  in  which  a  chemical  change  is  produced 
.  during  process  of  manufacture. 

Already,  in  discussing  Solution  (p.  118),  attention  was  called  to  the 
fallacy  of  the  grouping  into  simple  and  chemical  solution,  from  the 
strictly  philosophic  standpoint;  yet,  at  the  same  time,  the  convenience 
of  such  grouping  from  the  pharmaceutic  point  of  view  is  readily  admitted. 

The  same  reasoning  applies  to  a  certain  extent  to  the  grouping  of 
pharmaceuticals  into  galenic  and  chemical  preparations,  for  many  so- 
called  chemical  preparations  can  be  made  equally  well  by  the  retail 
pharmacist  by'  purely  galenic  means.  Thus,  while  the  manufacture  of 
syrup  of  hydriodic  acid  of  the  pharmacopoeia  of  1890  involved  a  chemical 
action,  the  recipe  of  the  present  pharmacopoeia  consists  in  merely  mixing 
dUuted  hydriodic  acid  with  water  and  syrup.  It  is  true  that  in  making 
diluted  hydriodic  acid  (U.S.P.  IX.)  the  same  chemical  action  occurs  that 
took  place  in  making  syrup  of  hydriodic  acid  (U.S.P.  1890),  but  this  does 
not  apply  as  far  as  the  present  syrup  is  concerned,  it  being  just  as  much  a 
galenic  as  is  syrup  of  citric  acid. 

As  above  mentioned,  the  classification  of  pharmaceuticals  into  galenic 
and  chemical  preparations,  as  far  as  this  book  is  concerned,  is  a  matter 
of  convenience. 

It  would  be  manifestly  absurd  to  discuss  the  manufacture  of  a  prepara- 
tion of  which  the  most  prominent  feature  is  a  chemical  reaction,  before 
considering  the  subject  of  chemistry  as  outlined  in  Part  III.;  hence  in  all 
such  preparations  the  discussion  of  their  manufacture  will  be  deferred 
until  Part  III.  is  reached,  and  the  only  mention  of  them  in  this  division 
will  be  the  grouping  of  them  under  the  heading  Chemical  Preparations 
in  the  list  of  officials  found  at  the  beginning  of  the  discussion  of  each  group 
of  official  pharmaceuticals. 
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The  groups  of  official  pharmaceuticals  are  given  below  in  a  tabulated 
form: 

LIQUID  PREPARATIONS 

I.  Solutions  of  volatile  substances : 

Aqueous Waters, 

Alcoholic Spirits. 

II.  Solutions  of  non-volatile  substances: 

(a)  Made  by  a  simple  solution: 

Aqueous SoltUions. 

Aqueous  (viscid) Mucilages. 

Aqueous  (saccharine) Syrups. 

Mellifluous Honeys. 

Alcoholic Some    tinctures^  as  tinct- 
ure of  ferric  chloride. 

Alcoholic  (saccharine) Elixirs. 

Glycerinic Olyceriles. 

Ethereal CoUodians. 

01ea;ginous Oleates, 

(b)  Made  by  maceration  or  percolation : 

Aqueous Infusions  and  DeeoeHons. 

Alcoholic Tinctures  tLudPluidextraels. 

Vinous Wines. 

Ethereal Oleoresins. 

Acetous Vinegars. 

III.  Liquids  containing  undissolved  matter: 
(o)  For  internal  use: 

Aqueous,  with  neither  oil  nor 

resin Mixtures. 

Aqueous,  with  oil  or  resin Emulsions, 

(b)  For  external  use: 

Oleaginous Liniments. 


SOLID  PREPARATIONS 

I.  Made  by  maceration  or  percolation: 

Bv  evaporation Extracts  (Abstracts,  U.S. P. 

1880). 
By  precipitjition Resins. 

II.  Without  maceration  or  percolation: 

(a)  For  administration  by  mouth  in  undivided  portions: 

Pulverized Powders.  ' 

Semisolid Masses. 

Semisolid  (saccharine) Confections. 

In  divided  portions: 

Globular  doses Pills. 

Disk-like  doses Troches. 

(b)  For  administration  by  rectum,  etc Suppositories. 

(c)  For  external  administration : 

Greasy  masses — 

Applied  as  a  plaster Cerates. 

Applied  by  inunction Ointments. 

Moist  masses Cataplasms. 

Sticky  masses Plasters. 

Spread     on     or     absorbed     by 

paper Papers. 
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CHAPTER  XI 

WATERS  AND  SPIRITS 

WATERS 

Watkbs  are  aqueous  solutions  of  volatile  substances,  not  like  spirits, 
which  are  alcoholic  solutions  of  volatile  substances;  not  like  solutions, 
which  are  aqueous  solutions  of  non-volatile  substances. 

Again,  the  volatile  substance  may  be  solid,  liquid,  or  gaseous.  An 
example  of  an  official  water  containing  a  volatile  solid  is  found  in  camphor 
water;  among  those  containing  volatile  liquids  may  be  cited  any  of  the 
official  waters  made  from  a  liquid  oil. 

The  following  table  gives  a  list  of  official  waters  grouped  according 
to  process  of  manufacture: 

TABLE  OF  OFFICIAL  WATERS 

Process.  Galenic  Preparations,  Chemical  Preparations, 

'  Ammonia  water. 
Bitter  almond  water. 
Creosote  water. 
Chloroform  water. 
Orange  flower  water. 
Rose  water. 

(Stronger  ammonia  water. 
Chlorine  water  (U.S. P. 
1890). 
Anise  water. 
Camphor  waier. 
Cinnamon  water. 
Fennel  water. 
Peppermint  water. 
Spearmint  water. 
Distilled  water, 
Hamamelis  water. 
Stronger  orange  flower 

water. 
Stronger  rose  water. 
Sterile  distilled  water. 


Simple   solution   or   dilu- 
tion   


FQtration  through  absorb- 
ent powder 


Distillation 


JJtfrilization 

The  process  of  preparing  by  simple  solution  or  dilution  consists  in 
taking  the  constituent  and  adding  and  agitating  same  with  a  sufficient 
quantity  of  water.  With  those  prepared  by  gaseous  solution  the  gas  is 
generated  in  an  appropriate  apparatus,  and,  after  being  washed,  is 
passed  into  the  cylinder  containing  the  water,  as  explained  on  p.  127, 
usually  the  passage  of  the  gas  being  continued  until  the  solution  is 
saturated  with  gas. 

Some  gases  are  much  more  soluble  in  water  than  others.  Thus  a  28 
per  cent,  aqueous  solution  of  ammonia  gas  can  be  prepared,  while  a 
•saturated  chlorine  water  contains  only  0.4  of  1  per  cent,  of  that  gas. 

Filtration  through  Absorbent  Powder. — This  process  is  employed  to 
obtain  a  saturated  solution  of  volatile  oil,  the  only  exception  being  the 
manufacture  of  camphor  water,  which  see.  Volatile  oils  are  very  spar- 
ingly soluble  in  water,  and,  in  the  attempt  to  facilitate  solution,  the  oil 
ii5  separated  into  a  finely  divided  form  by  trituration  with  an  absorbent 
powder,  and  when  thus  absorbed  (p.  135)  water  is  gradually  added. 
The  absorbent  powders  employed  for  this  purpose  in  former  pharma- 
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copoDias  were  magnesium  carbonate  and  precipitated  calcium  phosphate. 
Waters  prepared  with  either  one  of  the«e  powders  are  uusatisfact<ir>'. 
Magnesium  carbonate  dissolves  in  water  in  appreciable  amount^«  and 
an  aromatic  water  |>repared  in  this  way  will  very  frequently  precipitate 
ehenncals  one  desiresi  to  dissolve  therein.  Calcium  phosphate  was* 
chosen  by  the  pharmacopooia  of  1890  by  reason  of  its  supjwsed  insolu* 
bilityj  but  investigation  showed  that  while  calcium  phosphate  is  not  80 
soluble  AS  magnesium  carbonate,  the  minute  traces  which  do  dissolve 
cause  more  mischief  than  does  the  magnesium  carlx>nate;  the  calcium 
phosphate  acting  as  pabulum  for  the  spores  of  microscopic  plants  which 
may  lodge  in  the  water,  forming  flocculent,  slimy  masses^  due  to  the 
growth  of  these  spores  into  plants.  For  this  reason,  in  the  present 
revision,  purified  talc  is  chosen  as  the  absorbent  powder. 

Distillation.^ — This  process  was  the  first  way  in  which  aromatic 
waters  were  prepared,  and  yields  the  finest  product*  The  process  of 
distillation  hits  l)een  fully  described  in  Chapter  V,,  and  here  need  only 
be  mentioned  the  modifications  of  the  process  adapted  for  the  product 
under  consideration. 

The  substance^s  from  which  the  volatile  principles  are  to  l^e  obtained 
are  8U8|>ended  in  a  boiler  or  a  still,  and  are  never  permitted  to  lie  on  the 
surface  of  the  boiler  next  to  the  flame,  for  in  such  a  ca,se  the  heat  produces 
a  decomposition,  and  the  product  will  be  ruined  through  presence  of 
empyreumatic  odors.  Into  the  still  a  requisite  quantity  of  water  is 
IKRirod  and  is  heated  on  a  slow  fire,  and,  as  the  vapors  rise  from  the 
boiler,  they  carry  with  them  the  aromatic  principles  found  in  the  plant* 
If  enough  of  the  substance  is  used,  a  considerable  excess  of  the  oil  may  be 
found  floating  on  the  surface  of  the  distillate.  In  fact,  most  distilled 
waters  are  made  on  a  large  scale  as  the  side  product  in  the  distillation  of 
volatile  oils  (see  p.  739). 

Distilled  rose  water  and  orange  flower  water  of  commerce  are  termed 
simple  distilled,  double  distilled,  triple  distilled,  or  quadruple  distilled* 
according  to  strength. 

A  double  distilled  wat^r  is  prepared  by  mixing  1  part  of  flowers  with 
®*>%  2J2  parts  of  water,  and  collecting  2  parts  of  distillate;  triple 
distilled  is  niade  by  (Hstilling  off  1  part  of  distillate  from  If-j  parts 
of  flowers;  while  quadruple  distilled  is  made  by  securing  1  part  of 
distillate  from  1  part  of  flowere;  hence  the  triple  distilled  is  stronger 
than  the  quadruple*  distilled*  In  some  cases,  in  preparing  quadruple 
distilled  water,  another  1  part  of  flowers  is  mixed  with  suflicient  dounlc 
distilled  water,  and  2  parta  distillate  obtained.  This  process  of  redistilling 
is  called  a)h<^Ht(km, 

In  most  of  the  modern  perfume  factories  the  distillation  over  a  naked 
fire  has  been  suf>planted  by  diNiiliing  in  steam.  In  this  case  steam  i^ 
passed  into  an  apijrupriate  iron  vessel  containing  the  aromatic  substance, 
and  in  parsing  through  it  carries  the  odor  along  with  it. 

The  preservation  of  distilled  waters  is  not  an  easy  matter  by  rea.^11 
of  the  fact  that  such  solutions  afford  a  nidus  for  the  growth  of  microscopic 

Elanta,  It  has  bet^n  ol>servCMi  that  the  growth  of  these  plants  is  furthered 
y  the  corking  of  the  containers,  and  in  the  warehouses  of  the  large 
aromatic  water  distillers  the  waters  are  kept  in  carboys,  which  are 
dosed  with  a  pledget  of  cotton  instead  of  beirig  corked. 

The  term  "aromatic  waters*'  has  reference  to  that  class  of  waters 
which  are  made  from  odorous  principles,  and  are  used  rliiefiy  as  per- 
fames  and  flavorings.     This  includes  all  the  official  waters  except  the 
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ammonia  waters,  creosote  water,  rhloroforin  water,  hamamelia  water, 
and  chlorine  water  (U.S.P.  1890). 

Two  methods  of  manufacture  of  aromatic  waters  not  given  official 

let  ion  are  by  solution  in  hot  water  and  by  percolation  thrmigh  C4)tttm, 

Hot-water  Process. — This  consi^sts  in  agitating  volatile  substancea 

rjth  hoi  water^  a  process  recommended  by  several  pharmaceutic  writers, 

process,  however,  is  not  official,  and  the  pharmacopoeia  has  been 

in  omitting  the  same,  for  the  reason  that  the  use  of  hot  water 

isions  considerable  loss  through  the  evaporation  of  the  voUitile  sub- 

aoe.     Again^  it  may  be  cited  that  the  use  of  hot  water  does  not  produce 

^more  saturated  products;  experiments  have  nhown  that  when  the  waters 

so  prepared  are  brought  to  the  normal  temperature  and  filtered  uutil 

perfectly  clear,  their  strength  is  no  greater  than  those  made  by  other 

processes*     As  a  possible  advantage  of  the  use  of  hot  water  it  has  been 

id  that  the  process  afforded  more  rapid  solution  than  any  other  process. 

Ini,  admitting  this  as  true,  it  is  more  than  counterbalanced  by  the 

tioonvenience  of  agitating  a  hot  bottle  with  the  passible  blowing  out  of 

I  cork,  to  say  nothing  of  the  danger  of  fracturing  the  glass  container. 

Percolation  through  Cotton, — ^The  pharmacopoeia  of  1880  adopted 

'  the  plan  suggested  by  W,  S.  Thompson,  of  subchviding  the  oil  by  pouring 

it  on  absorbent  cotton  and  picking  the  cotton  into  shreds.     In  this  way 

.  small  quantity  Of  oil  can  be  distributed  thoroughly  over  a  considerable 

lount  of  cotton,  and  thus  become  intimately  subdivided,  strands  of 

colioo  acting  as  capillaries  and  drawing  into  the  lumen  minute  traces 

of  the  oil.     The  process  yields  a  very  good  and  permanent  product,  but 

was  abandoned  in  the  re\'ision  of  1890  by  reason  of  the  untidiness  of  the 

^operation,  the  pulling  of  the  cotton  usually  being  accomplished  by  hand. 

modification  of  this  process,  the  principle  of  which  is  the  same,  is  that 

'  dropping  the  oil  drop  by  drop  on  a  large  sheet  of  filter-paper,  and  finally 

ring  the  paper  into  shreds  and  digesting  it  in  water,  but  this  process 

1  scarcely  more  advantageous  than  is  the  picking  of  cotton.     The  cotton 

which  the  oil  has  been  divided  is  then  placed  in  a  percolator,   the 

of  which  has  been  plugged  with  a  piece  of  pure  absorbent  cotton, 

the  cotton,  imbued  with  oil,  is  then  packed  down  firmly,  and  the 

is  made  to  percolate  through  the  same.     It  must  be  said,  in 

however,  that  this  process  does  not  yield  so  strong  a  product 

does  the  filtration  through  absorbent  powder.     And,  in  truth,  none 

the  processes  yields  a  more  superior  product  in  any  way  to  the  water 

pn-pared  by  pouring  the  oil  into  cold  water  and  agitating  from  time  to 

)  during  a  period  of  twenty-four  hours.     Water  so  treated  is  separated 

the  undissolved  oil  by  passing  through  a  well-wetted  filter. 
It  Will  be  noted  that  the  present  pharmacopceia  gives  permission  to 
prepare  aromatic  waters,  either  by  the  use  of  *'Kieselguhr**  by  the  filter- 
&r  proc«'S3,  by  shaking  the  oil  with  cold  water,  or  by  distillation  under 
spec i id  heading — Aqum  aromaiicw^ 

Special  Notes  on  Official  Waters. — Before  discusssing  the  several 
%l  waters,  a  few  words  explanatory  of  the  order  of  presentation  of 
and  other  galenic  preparations  may  not  come  amiss.     Having 
given  the  general  methods  of  manufacture  and  a  table  of  the 
[representatives  of  this  class  of  preparations,  at  this  place  reference 
only  be  made  to  the  individual  peculiarities  of  each  of  the  several 
arations,  which  will  l>e  presented  in  alphabetic  order,  except  in  cases 
where  other  arrangements  are  advi?^able.     The  official  recipe  for  many  of 
Jiic  ^fiamc!  class  of  galenics  is  identical,  save  the  constituents,  and,  there- 
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fore,  in  order  to  avoid  **vain  repetition/'  the  pharmaeopoeial  recipes  will 
be  given  at  length  only  in  one  ease,  and  under  the  other  preparation^  made 
by  the  identical  process  will  be  the  reference  to  the  typical  recipe,  with  a 
note  as  to  the  deviations  in  making  the  preparation  under  consideration. 
To  be  specific,  in  the  class  of  aromatic  waters  the  six  official  waters — anise, 
camphor,  cinnamon,  fennel,  peppermint,  and  spearmint — ^are  made  by 
exactly  similar  process,  filtration  through  the  absorbent  powder  (purified 
talc),  the  only  difference  being  the  employment  of  the  specific  oil  (or 
alcoholic  solution  in  one  case)  needed  to  make  the  particular  flavor 
desired.  Hence  an  outline  of  the  U.  S.  P.  recipe  will  be  given  in  case  of 
anise  water,  and  in  discussing  the  other  five  waters  reference  will  be  made 
under  "recipe"  to  the  anise  water  recipe,  with  such  changes  as  are  neces- 
sary to  produce  that  special  official.  If  no  recipe  is  prescribed  by  the 
pharmacopoeia,  mention  of  the  fact  will  be  given. 

Again,  as  already  mentioned.  Part  II.  is  not  the  proper  place  to 
discuss  the  chemistry  of  manufacture  of  such  ofiicial  preparations  as  are 
more  chemical  than  pharmaceutic;  hence  in  such  cases  discussion  of 
manufacture  will  be  left  for  Part  III.,  and  the  fact  so  noted. 

Lastly,  these  arrangements  will  obtain  as  far  as  possible  in  all  the 
different  classes  of  preparations  discussed  in  Part  II.  Particularly 
will  the  "general  recipe"  idea  be  applied  in  the  case  of  tinctures  and 
fluidextracts,  where  scores  of  each  class  of  preparatiohs  are  made  by  a 
process  identical,  save  in  choice  of  menstruum  and  fineness  of  fK)wder. 

AQUiE  AROMATICiE— Aromatic  Waters 

Under  this  heading,  the  pharmacopoeia  gives  a  general  process,  direct- 
ing the  use  of  2  mils  of  volatile  oil,  15  Gm.  of  purified  talc  and  recently 
boiled  distilled  water  enough  to  make  1  liter.  Permission  is  given  to 
use  the  several  alternative  processes  outlined  on  the  preceding  page. 

Remarks. — The  above  statement  gives  pharmacopceial  sanction  to 
the  manufacture  of  aromatic  waters  by  the  several  processes  there 
enumerated. 

AQUA  AMMONITE  and  AQUA  AMMONIA  FORTIOR 

Both  are  solutions  of  the  chemical,  ammonia,  and  will  l>e  described 
on  p.  450. 

AQUA  AMYGDALE  AMARiE— Bitter  Almond  Water 
(Aq.  Amygd.  Amar.) 

Condensed  Recipe. 

IngredienU. — Oil  of  bitter  almond,  1  mil:  recently  boiled  distilled  water,  999  mils. 
Manipulaiion. — Prepared  by  simple  solution  and  filtration. 

Remarks, — Note  that  the  strength  of  this  water  is  0.1  of  1  per  cent, 
and  that  it  is  not  the  same  as  the  international  bitter  almond  wat^r, 
which  is  directed  to  contain  0.1  of  1  per  cent,  of  hydrocyanic  acid. 

Dose, — 4  mils  (1  fluidrachm). 

AQUA  ANISI— Anise  Water 

(Aq.  Anisi) 
Condensed  Recif)e. 

InqredUnts. — Oil  of  anise,  2  mils;  purified  talc,  15  Gm.;  recently  boiled  distilled 
water,  enough  to  rnako  KKM)  mils. 
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MampuUUion, — Triturate  the  oil  with  the  purified  talc,  then  with  the  water  and 
finally  filter.    For  details,  see  U.S.P.,  p.  55. 

Remarks. — It  is  frequently  stated  that  the  percentage  of  oil  in  anise 
water  is  0.2  of  1  per  cent.  This,  however,  is  incorrect,  inasmuch  as 
scarcely  more  than  half  of  the  oil  is  dissolved  by  the  water,  the  rest 
remaining  in  the  talcum  left  on  the  filter. 

Dose. — 15  mils  (4  fluidrachms). 

AQUA  AURANTH  FLORIIM— Orange  Flower  Water 

(Aq.  Aur.  Flor.) 

Condensed  Recipe. — Dilute  stronger  orange  flower  water  with  an  equal  volume  of 
water. 

Remarks. — This  water  is  made  by  the  process  of  dilution.  A  radi- 
cal change  was  made  in  both  "rose  water"  and  "orange  flower  water'' 
in  the  revision  of  1890. 

What  were  known  by  these  titles  in  the  former  pharmacopoeias — 
the  so-called  triple  distilled  imported  waters — are  now  official  as  the 
"stronger  waters,"  while  the  terms  rose  water  and  orange  flower  water 
are  applied  to  waters  diluted  to  50  per  cent,  by  the  addition  of  distilled 
water. 

An  ancient  synonym  for  orange  flower  water  which  is  sometimes 
employed  in  prescription  writing  is  aqua  naphas. 

AQUA   AURANTII   FLORUM   FORTIOR— Stronger   Orange   Flower 

Water 

(Aq.  Aurant.  Flor.  Fort.) 

The  saturated  aqueous  distillate  prepared  by  distilling  the  fresh  flowers  of  Citrus 
Aurantium  amara  Linn^  (Fam.  RtUacecs)  with  water.  Preserve  it  in  bottles  stoppered 
with  a  pledget  of  purified  cotton  and  in  a  dark,  cool  place. 

Source. — The  commercial  article. 

Description, — Colorless  and  only  faintly  opalescent  witli  pleasant  orange  flower 
•idor  and  taste. 

Impurities. — Metals.  Test  with  hydrogen  sulphide  or  scKiium  sulphide.  For 
•ietaiU  see  U.S.P.,  p.  55. 

Manufacture. — No  recipe  is  given  by  the  pharmacopoeia,  but  this 
water  is  made  by  cohobation,  as  already  described  on  p.  172,  the  commer- 
cial article  being  "triple  distilled. '^ 

Remarks. — The  metallic  impurity  test  given  above  is  intended  to 
prevent  use  of  a  water  that  has  been  kept  too  long  in  the  copper  con- 
tainers (usually  tin  lined)  in  which  the  commercial  article  is  usually 
shipped. 

Medical  Properties. — Flavor  and  mild  sedative. 

AQUA  CAMPHORiE— Camphor  Water 

Recipe. — Like  anise  water,  except  that  in  making  1000  rails  th(»  talc  is  triturated 
with  a  solution  of  8  Gm.  of  Camphor  in  8  mils,  of  alcohol 

Remarks. — Camphor  water  is  the  only  official  water  made  by  tri- 
turation with  talc  in  which  the  base  is  not  a  volatile  oil.  In  making 
it  the  camphor  is  dissolved  in  alcohol  and  the  alcohoUc  solution  is 
triturated  with  purified  talc,  as  if  it  were  a  volatile  oil. 

Dose. — 10  mils  {2\i  fluidrachms). 
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AQUA  CHLORI  (U.S.P.  1890)— Chlorine  Water 

The  process  of  manufacture  of  this  will  be  found  on  p»  373,  as  this 
not  the  proper  time  to  consider  the  oheniictd  action.  Chlorine  water  ia 
a  preparation  which  should  be  made  freshly  each  time  it  is  dispensed, 
and  at  present,  the  National  Formulary  provider  a  simple  extempora- 
neous process  for  preparing  a  similar  preparation,  liquor  chlori  coniposUu^. 

AQUA  CHLOROFORM!— Chlorofonn  Water 
(Aq.  CMorof.) 

C<mdtn90d  Recipe, — Chloroform  and  recently  boiled  distilled  water,  of  each  m 

itifHc'ient  quaiitily,  arc  inixecl  tuKelhcr  in  a,  djirk  itmbor-colortHl  bottle:  enough  chloro- 
form beinR  U8e<i  to  insure  ii  slight  excess  after  a  saturated  aqueous  ^jolution  b  obt^tticd. 
For  cletttiU,  see  IJ.8  P.,  p.  50. 

Remarks, — The  alcove  recipe  is  a  modification  of  the  process  of  simple 
solution,  the  finished  product  being  kept  over  a  layer  of  chloroform. 
This  is  done  in  order  that  the  finished  jiroduet  remain  a  saturaU^tl  sola* 
tion,  experience  proving  that  a  filtcrcKl  chloroform  water  soon  loses  all 
Its  volatile  active  principle^  leaving  nothing:  but  ordinary  water.  The 
saturated  solution  contains  about  J2  of  1  P^r  cent,  of  chloroform. 

Dose, — 15  mils  (4  fluidrachms). 

AQUA  CINNAMOMI— Cinnamon  Water 

Recipe. — 1000  mils  water  is  m&dc  exaf^tly  as  is  anise  water,  except  that  2  mill  < 
of  cinnamon  is  employed  instead  of  tbe  oil  of  anise. 

Remarks. — Cinnamon  water  belongs  to  the  same  class  as  anise  water^ 
made  by  the  same  method,  and  the  remarks  applied  to  the  strength  of 
anise  water  ai-e  equally  forcible  in  the  c;ise  of  the  wat^*r  under  considera- 
tion. It  must  Im*  lx)rne  in  mind  that  the  oil  of  cinnamon  from  which  the 
water  is  made  is  very  irritating,  and  often  in  the  dilution  found  in  cinna- 
mon water  the  taste  is  decidedly  biting.  For  this  reason  the  pharmaeo- 
pti*ia  dirr*cts»  when  making  chalk  mixture,  that  the  cinnamon  water  be 
used  diluted  with  a  quantity  of  water,  as  explained  on  p.  257. 

Dose,— 15  mils  (4  fluidrachms). 

AQUA  CREOSOTI— Creosote  Water 

Reripe, — Made  like  biltrr  almond  watj:7r,  by  simple  solution*  exeept  that  10  ntltl 
of  crfHioote  are  mixed  with  il\K)  mils  of  boiled  distilled  water. 

Remark!^, — Creosote  water  is  not  a  permanent  preparation,  for  the 
filtered  solution*  on  standing,  becomes  turbid,  and  deposit^s  some  of  the 
decomposition  products  of  the  creosote  in  the  form  of  a  smeary  1-ar. 

For  this  rea.son  the  pharmacopoeia  directs  it  to  be  freshly  prepared, 

DoHe^^iO  mils  (2V2  fluidrachms). 


I 


AQUA 


AQUA  DESTILLATA— DUtiUed  Water 
and 
DESTILLATA  STERaiZATA— SterUized  DistiUed  Water 


Tbaie  ofTuinls  licing  chemicals  rather  than  pbarmaceuticaU.  will 
diflcuned  in  Part  III. 
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AQUA  F(ENICULI— Fennel  Water 

Redpe. — Made  by  triturating  2  mils  Oil  of  Fennel  with  purified  talc  and  water  to 
make  1000  mib.     Detaib  identical  with  recipe  for  anise  water. 

Dose. — 15  mils  (4  fluidrachms). 

AQUA  HAMAMELIDIS— Hamamelis  Water 
«Aq.  Hamam  Witch  Hazel  Water.     Distilled  Extract  of  Witch  Hazel) 

A  saturated  aqueous  liquid  obtained  by  distilling  with  steam  or  water  the  bark, 
twigs,  smaller  stems  or  the  entire  shrub  of  Hamamelis  virginiana  Linn6  (Fam.  Hamor 
mdidaeeet)  collected  in  the  autumn  and  adding  one  hundred  and  fifty  mils  of  alcohol 
to  each  eight  hundred  and  fifty  mils  of  dbtillate.  Preserve  it  in  tightly  closed  containers 
in  a  cool  place. 

Source. — The  commercial  article  containing  not  less  than  14  per  cent,  of  absolute 
grain  alcohol. 

Description. — Colorless  or  faint  yellow  liquid  of  characteristic  odor.  Sp.  gr., 
0.979  to  0.982. 

Impurities. — Metals,  formaldehyde,  methyl  alcohol.  For  details  see  U.S.P., 
p.  59. 

Remarks. — This  official  is  what  is  commonly  called  distilled  extract 
of  witch  hazel,  and  has  attained  widespread  popularity  through  the 
persistent  advertising  of  one  of  its  proprietary  forms.  Its  therapeutic 
value  is  doubtful,  many  authorities  claiming  that  its  sole  virtue  resides 
in  the  alcohol  it  contains.  Of  particular  importance  to  the  retailer  is 
the  pharmacopoeial  demand  that  this  product  contain  14  per  cent,  grain 
alcohol  (ethyl  alcohol  of  the  pharmacopoeia),  and  that  no  formaldehyde 
be  present.  Many  distillers  have  of  late  used  wood  alcohol,  and  in  the 
crusade  against  the  use  of  this  poison  in  drugs  several  honest  pharmacists 
have  been  prosecuted  for  dispensing  methylated  witch  hazel — another 
illustration  of  the  importance  of  the  testing,  by  the  pharmacist,  of  every 
product  sold  by  him  under  his  label  and  not  made  in  his  laboratory. 

Dose. — 8  mils  (2  fluidrachms). 

AQUA  MENTHiE  PIPERITA— Peppermint  Water 

Recipe. — 1000  mils  is  made  from  2  mils  Oil  of  Peppermint  by  process,  exactly  the 
same  as  that  for  making  anise  water — trituration  with  purified  talc. 

Dose. — 15  mils  (4  fluidrachms). 

AQUA  MENTHiE  VIRIDIS— Spearmint  Water 

Recipe. — 1000  mils  is  made  from  2  mils  Oil  of  Spearmint,  exactly  as  in  the  recipe 
for  anise  water. 

Dose. — 15  mils  (4  fluidrachms). 

AQUA  ROSiE— Rose  Water 

Recipe. — By  dilution  of  stronger  Rose  Water  with  equal  quantity  of  water,  as  in 
n»cipo  for  orange  flower  water. 

AQUA  ROSiE  FORTIOR— Stronger  Rose  Water 
(Aq.  Ros.  Fort.) 

The  saturated  aqueous  distillate  prepared  by  distilling  the  fresh  flowers  of  Rosa 
ceniifolia  Linnd  (Fam.  Rosacea)  with  water.  Preserve  it  in  bottles  stoppered  with  a 
pledget  of  purified  cotton,  in  a  cool,  dark  'place. 
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Source. — The  commercial  article. 

Description. — Clear  and  colorless  liquid,  smelling  like  roses. 

Impuriiies. — Metab.  Test  with  hydrogen  sulphide  or  sodium  sulphide.  For 
details,  see  U.S.?.,  p.  60. 

Manufacture. — No  recipe  given  by  the  pharinacop<iMa,  but  it  is  a 
triple  distilled  water. 

Remarks, — The  two  varieties  of  rose  water  are  analogous  to  the 
two  official  orange  flower  waters  already  discussed. 

Aiiua  Phenolata  N.F.  is  made  by  dissolving  22  mils  of  liquefied  phenol  in  978  mils 
of  distilled  water. 

Medical  Properties  of  Waters. — The  medical  properties  of  most 
pharmaceutic  preparations  are  those  of  the  drugs  from  which  they  are 
obtained,  and  therapeutic  consideration  will  te  found  in  the  proper 
place  under  the  drug  which  is  the  leading  ingredient. 

In  some  few  cases,  however,  the  preparation  consists  of  a  blending  of 
ingredients  giving  different  action  than  the  constituent  drugs;  or  possibly 
may  be  a  commercial,  ready-made  article,  the  constituents  of  which  are 
not  official.  In  such  cases,  illustrated  in  this  chapter  in  orange  flower 
water,  the  medical  properties  will  be  discussed  at  the  time  the  prepara- 
tion is  considered. 

Waters  as  a  class  are  usually  such  diluted  preparations  that  they 
are  scarcely  used  as  medicines,  but  are  generally  employed  as  vehicles. 
As  notable  exceptions,  however,  must  be  cited  such  waters  as  the  am- 
monia waters  and  chlorine  water;  these,  being  rather  powerful  prepara- 
tions and  having  special  uses,  will  be  considered  in  their  place  among  the 
chemicals. 

DOSES  OF  OFFICIAL  WATERS 

1  mil    (15  minims) Ammonia  water. 

4  mils  (1  fluidrachni; Bitter  almond  water. 

10  mils  i2H  fluidrarliniH) Camphor  water,  creosote  water. 

15  mils  (4  Duidrachms) Anise  water,  chloroform  water,  cinnamon  water, 

fennel   water,  peppermint   water,    spearmint 
water. 

No  dose  given Ilamamelis  water,  the  orange  flower  water,  the 

rose  waters. 

Stronger  ammonia  water  should  never  be  dispensed  for  administra- 
tion by  a  patient,  it  being  recognized  by  the  pharmacopoeia  merely  as  a 
standard  form  of  ammonia  which  can  be  diluted  to  a  10  per  cent,  strength 
when  required. 

SPIRITS 

.V  spirit  is  an  alcoholic  solution  of  a  volatile  s^ibstance,  and,  therefore, 
they  differ  from  waters  only  in  the  solvent  employed.  For  this  reason 
a  numlxT  of  spirits  are  ma(l(i  from  substances  which  are  also  used  in  th<* 
manufacture  of  wat(»rs.  Practically,  all  the  volatile  oils  represc»nte<l 
in  the  list  of  aromatic  waters  are  found  in  alcoholic  solutions  among  the 
spirits.  Tlie  nunil)cr  of  spirits,  however,  is  larger  than  that  of  the  waters, 
due  to  the  su|H»ri()r  solubility  of  oils  in  alcohol.  Moreover,  the  amount 
of  oils  found  in  spirits  is  much  gn»ater  than  that  found  in  waters,  most  of 
the*  spirits  containing  from  5  to  10  per  cent,  or  even  20  per  cent,  of  the 
oil. 
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TABLE  OF  OFFICIAL  SPIRITS 


Manufacture. 


Galenic  Preparations. 


Chemical  Preparation. 


Simple  adution  or  dilution. 


'  Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
Spirit  of 
[  Spirit  of 
Gaseous  solution Spirit  of 

Solution  irith  maceration. . .  I  |P!|;|*  ^[ 

'>^^'- (Kg: 


ammonia,  aromatic. 

anise. 

bitter  almond. 

camphor. 

chloroform. 

cinnamon. 

ether. 

ether,  compound  (U.S.P.,viii). 

gaultneria  (U.S. P.,  viii). 

jjlyceryl  trinitrate. 

juniper. 

juniper,  compound. 

lavender. 

orange,  compound. 

ammonia.  (I'.S.P.  viii). 

peppermint. 

spearmint. 

(U.S.P.  viii). 

(U.S.P.  viii). 


Spirit  of  ni- 
trous ether. 


As  is  seen  in  the  above  chart,  the  official  spirits  are  made  in  two 
different  ways: 

Sioqile  Solution  or  Dilution. — This  process  is  simply  adding  and  dis- 
solving the  medicated  substance  in  alcohol.  (In  this  group  we  find 
twelve  of  the  fourteen  official  spirits.)  A  general  formula  for  a  spirit  of 
a  volatile  oil  is  given  in  the  National  Formulary. 

Solution  by  Maceration. — Two  official  spirits  are  made  in  this  way — 
peppermint  and  spearmint.  In  each  case  the  flavoring  constituent  is  a 
volatile  oil,  but  in  deference  to  the  wishes  of  the  public  who  desire  a  spirit 
colored  like  the  drug  from  which  it  is  made,  the  pharmacopoeia  directs 
that,  after  the  oil  is  added  to  the  alcohol,  it  is  to  be  macerated  with  some 
of  the  drug  until  the  color  of  the  latter  has  been  absorbed  by  the  alcohol. 

In  the  eighth  edition  of  the  pharmacopcjuia,  one  spirit — spirit  of  anunonia — was 
made  by  gaseous  solution;  while  two — whisky  and  brandy — are  prepared  by  distilla- 
tion.    Neither  of  these  profiucts  arc  recognized  in  the  present  pharmacopa^ia. 

Two  official  spirits  may  bo  considered  as  made  by  chemical  actio?! — 
'Spirit  of  glyceryl  trinitrate  and  spirit  of  nitrous  ether.  In  one  case, 
however,  no  direction  is  given  by  the  pharmacopoeia  for  the  prepara- 
tion of  the  chemical  (glyceryl  trinitrate),  it  bemg  a  task  considered  too 
dangerous  for  the  ordinary  drug-store;  while  in  the  case  of  the  spirit 
of  nitrous  ether,  the  spirit  is  really  made  by  dissolving  the  finished  ethyl 
'^itrito  in  alcohol,  and  the  process  may,  therefore,  be  considered  as  a  case 
*>f  f^imple  solution  or  dilution.  For  this  reason  both  of  these  preparations 
an*  found  in  the  chart  given  above  under  the  head  of  simple  solution  or 
dilution. 

SPECIAL  NOTES  ON  OFFICIAL  SPIRITS 

SPIRITUS  iETHERIS— Spirit  of  Ether 

(Sp.  ^th. — Hoffmann's  Drops) 

f'oruUuHrd  HecifXi. — Dissolve  .T2o  mils  of  other  in  alcohol  onoiigh  to  make  1000 
mijji. 

Remarks. — This  is  made  by  the  simple  solution  of  ether  and  alcohol, 
iind  is  sold  in  Germany  under  the  name  of  Hoffmann's  drops. 
Dose. — 4  mils  (1  fluidrachm). 


180  PRINCIPLES  OF   PHARBiACT 

SPnUTUS  iBTHERIS  NITROSI— Spirit  of  Nitrous  Ether 

A  full  explanation  of  this  important  preparation,  commonly  called 
sweet  spirits  of  nitre,  will  be  found  on  p.  596. 

SPIRITUS  AMMONITE  AROMATICUS— Aromatic  Spirit  of  AmmonU 

This  important  pharmaceutical  can  best  be  considered  under  the 
Ammonia  Compounds  (p.  454). 

SPIRITUS    AMYGDALAE    AMAILS— Spirit    of    Bitter    Almond 
(Sp.  Amygd.  Amar.) 

Condensed  Recipe. — Dissolve  10  mils  of  oil  of  bitter  almond  in  800  mils  of  alcohol 
and  add  enough  distilled  water  to  make  1000  mils. 

Remarks. — This  preparation  as  stated  above  is  not  to  be  sold  as 
''essence  of  bitter  almond''  since  it  is  made  from  an  oil  containing  hydro- 
cyanic acid  (p.  704);  hence  it  is  not  safe  to  use  indiscriminately.  Es- 
sences or  flavoring  extracts  should,  of  course,  l)e  harmless  alcoholic  prepa- 
rations of  aromatic  principles  and  in  making  a  flavoring  essence  of 
almond,  an  oil  that  has  been  freed  from  hydrocyanic  acid  should  be 
employed.  Among  the  harmless  "essences"  might  be  cited  spirit  of 
peppermint,  spirit  of  spearmint  and  also  spirit  of  lemon,  U.S.P.,  1890. 
Essence  of  ginger  and  essence  of  vanilla  are  respectively  tincture  of  ginger 
and  tincture  of  vanilla.  The  spirit  of  bitter  almond,  it  might  be  worth 
noting,  contains  about  20  per  cent,  of  water. 

Dose.— 0.0  mil  (8  minims). 

SPIRITUS  ANISI— Spirit  of  Anise 

Recipe. — 100  mils  Oil  of  Anise  dissolved  in  900  mib  Alcohol.  Details  like  recipe 
for  spirit  of  ether. 

Reniarks. — This  is  a  10  per  cent,  preparation  made  by  simple  solution. 
Bear  in  mind  that  the  alcohol  of  the  present  pharmacopoeia  is  equivalent 
to  the  deodorized  alcohol  (Cologne  Spirits)  of  the  pharmacopoeia  of  1890, 
and  is  devoid  of  the  unpleasant  odor  which  ordinary  alcohol  leaves  on 
evaporation.  In  the  preparation  of  essences  made  from  fine  oils  this 
grade  of  alcohol  must  be  used  instead  of  ordinary  alcohol. 

Dose. — 2  mils  (30  minims). 

SPIRITUS  AURANTH  COMPOSITUS— Compound  Spirit  of  Orange 

(Sp.  Aur.  Co.) 

Condensed  Recipe. 

Juifridieniit.  —Oil  of  oranRo,  200  mils;  oil  of  lomcm.  50  mils;  oil  of  coriander,  20 
mils;  oil  of  anisp.  5  mils;  alcohol,  fiioiiKli  to  make  1  liter. 

Matiipulation. — Mix  the  oils  with  the  alcohol.     For  details,  see  V.S.P.,  p.  406. 

Rrmarks. — This  preparation,  used  as  the  flavor  in  aromatic  elixir 
(p.  20.")).  must  be  made  of  the  best  oils  and  alcohol  if  it  is  to  be  satisfac- 
tory. The  official  provision  as  to  storing  in  well-filled  bottles  in  a  cool, 
dark  i)lace  is  to  prevent  the  oils  from  growing  terebinthinate. 
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SPntrrUS  camphors— Spirit  of  Camphor 
(Sp.  Camph.) 

C&ndena^  Recipe, — Dissolve  100  gm.  camphor  in  800  mils  of  alcohol  and  filter, 
washing  filter  with  enough  alcohol  to  make  1  Uter. 

Impurity. — Added  water.  Anhydrous  potassium  carbonate  not  liquefied  when 
immersed  in  the  spirit.    See  U.S.  P. 

Aeeay. — Polariscopic.    For  details,  see  U.S. P.,  p.  406  and  Part  V.  of  this  book. 

Remarks. — Note  that  the  recipe  of  the  pharmacopoeia  does  not 
direct  the  addition  of  water,  and  provides  a  test  for  the  presence  of  water 
as  well  as  polariscopic  assay  for  the  spirit  (Part  V).  The  addition  of 
water  is  therefore  considered  by  pure  food  officials  as  an  adulteration. 

Dose, — 1  mil  (16  minims). 

SPIRITUS  CHLOROFORMI— Spirit  of  Chloroform 

Redpe. — Made  by  dissolving  60  mils  Chloroform  in  940  mils  Alcohol.  Details 
aunilar  to  the  recipe  for  spirit  of  ether. 

Dose. — 2  mils  (30  minims). 

SPIRITUS  CmNAMONI— Spirit  of  Cinnamon 

Recipe, — Made  by  dissolving  100  mils  Oil  of  Cinnamon  in  900  mils  Alcohol,  as  in 
making  spirit  of  ether. 

Dose. — 2  mils  (20  minims). 

SPERirnS   GLYCERYLIS  NITRATISr— Spirit   of   Glyceryl  Trinitrate 

This  very  important  official,  Spirit  of  Nitroglycerin,  is  fully  described 
on  p.  611.  Here  mention  must  be  made,  however,  of  the  pharmaco- 
pceial  warning,  that  even  tasting  a  small  quantity  of  it  is  liable  to  produce 
violent  headache;  also -mention  must  be  made  that,  since  it  contains  the 
very  explosive  nitroglycerin,  great  care  must  be  taken  to  prevent  the 
spilling  of  the  spirit.  When  the  alcohol  has  evaporated,  nitroglycerin 
remains,  and  may  be  brought  to  an  explosion  by  simple  concussion.  If 
the  spirit  is  spilled  on  the  floor  or  elsewhere,  it  should  be  immediately 
treated  with  a  diluted  solution  of  soda,  which  will  break  it  up  into  the 
two  harmless  substances — glycerin  and  sodium  nitrate — and  these  can 
then  be  washed  up. 

SPIRITUS  JUNIPERI— Spirit  of  Juniper 

Recipe. — Oil  of  Juniper,  50  mils;  Alcohol,  950  mils,  dissolved  as  in  making  spirit  of 
ether. 

Dose. — 2  mils  (30  minims). 

SPIRITUS  JUNIPERI  COMPOSITUS— Compound  Spirit  of  Juniper 

(Sp.  Junip.  Co.) 

Coruieneed  Recipe. 

lixqredientB. — Oil  of  Juniper,  8  mils,  oil  of  caraway,  1  mil;  oil  of  fennel,  1  mil;  alco- 
hol, 1400  mils;  water  enough  to  make  2000  mils. 

Marti pulatione. — Dissolve  the  oils  in  the  alcohol  and  then  add  the  water. 
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Remarks. — The  preparation  is  intended  as  a  substitute  for  gin,  which 
is  made  by  distilling  fermented  rye  and  malt,  macerating  the  distillate 
with  juniper  berries,  and  redistilling. 

Dose. — 10  mils  (2^  fluidrachms). 


SPIRITUS  LAVANDULiB— Spirit  of  Lavender 

Recipe. — Oil  of  Lavender  Flowers,  50  mils;  Alcohol,  950  mils,  dissolved  an  in 
inK  spirit  of  ether. 

Dose, — 2  mils  (30  minims). 


SPIRITnS  MENTHA  PEPERITiB— Spirit  of  Peppermint 
(Sp.  Month.  Pip — Essence  of  Peppermint) 

Condensed  Recipe. — 

Ingredients. — Oil  of  peppermint.  100  mils;  peppermint,  10  Gm.;  alcohol  enough  to 
make  1  liter. 

Maniptdation. — Macerate  the  peppermint  leaves  with  water  during  one  hour  and 
then  strongly  express  them.  Dissolve  the  oil  in  alcohol,  add  the  peppermint  leaver 
and  macerate  six  hours.  After  filtration  run  through  the  filter  enough  alcohol  to  make 
1  liter.     For  details,  see  U.S.P.,  p.  409. 

Remarks. — This  is  a  10  per  cent,  preparation  of  the  oil  of  peppermint 
made  with  alcohol,  and  macerated  with  sufficient  peppermint  leaves  to 
give  it  a  green  color.    This  is  the  popular  essence  of  peppermint. 
Dose. — 2  mils  (30  minims). 


SPIRITUS  MENTHJE  VIRIDIS.— Spirit  of  Spearmint 

/^ectpe. — Oil  of  Spearmint,  100  mils;  Spearmint  (bruised),  10  Gm.;  Alcohol,  to 
make  liXX)  mils.     Make  exactly  as  in  recipe  for  spirit  of  peppermint. 

Dose. — 2  mils  (30  minims). 

Spiritus  iEtheris  Compositus  (U.S.?.  viii:  N.F.  iv)  is  prepared  by  mixing  325 
mib  of  ether,  050  mils  of  alcohol  and  25  mils  of  ethereal  oil.  It  is  usually  caUed 
Hoffman  8  Anodunc  and  because  of  the  presence  of  the  expensive  ethereal  oil  (p.  597) 
is  hablc  to  be  adulterated.  It  should  therefore  be  prepared  by  the  phannacist  from 
an  ethereal  oil  of  known  reliability.     Dose  4  mils  (1  fluidrachm). 

Spiritus  Ammoniie  (U.S.P.  viii)  is  made  by  gaseous  solution  and  like  ammonia 
water  contains  10  per  cent,  of  ammonia  gas  (p  451). 

Spiritus  GaultheriflB  (U.S.P.  viii)  is  made  by  dissolving  50  mib  of  oil  of  saul- 
theria  in  950  mils  of  alcohol.  Commercial  essence  of  wintergreen  is  usually  made  from 
the  synthetic  methyl  salicvlate  (p.  711). 

Spiritus  Limonis  (U.S.  P.,  1890)  is  now  replaced  by  the  official  iindure  of  lemon  pesl 
(p.  229).  The  spirit  {fsscnce  of  lemon)  is  prepared  by  dissolving  50  mib  of  oil  of  lemon 
in  950  mils  of  alcohol  and  then  macerating  in  the  mixture  50  (im.  of  grated  lemon  ped, 
which  gives  the  pro<luct  a  yellow  color.  The  oil  used  should  be  free  from  terebin- 
thinuto  cMlor  and  the  alcohol  should  be  strictly  pharmacopceial. 

Spiritus  Phosphori  (I'.S.P.,  1S90)  Is  a  1  per  cent,  solution  of  phosphorus,  made  with 
absolute  alcohol  by  the  prcH-ess  of  upright  condensation.  (See  p.  101.)  Thw  procen 
was  employed  to  mjivc  undue  evaporation  of  alcohol,  it  being  necessary  to  digest  the 
phoMphoniH  in  lM)iling  alcohol  for  several  hours  in  order  to  dissolve  it.  When  this  proc- 
ess is  c:irri«Nl  on  in  an  ordinar>'  flask,  a  large  amount  of  alcohol  would  be  lost  by  evap- 
oration, but  if  the  upright  condenser  is  inserted  in  the  neck  of  the  flask,  the  vapor  of 
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alcohol  paflBing  through  the  cold  condensing  tube  is  converted  into  liquid,  and  drops 
hack  into  the  Bask  from  which  it  has  just  emerged.  Spirit  of  phosphorus  was  official 
because  an  ingredient  of  the  elixir  of  phosphorus  of  the  pharmacopoeia  of  1890. 


THE  SPIU7S  OF  THE  NATIONAL  FORMULARY 


Latin 


English  name 
or  synonym 


Ingredients 
(figures  show  amount  used  in  1000  mils) 


Remarks 


.spirit  u^  ether  is 
compoMtus». 

.<pintu#  acidi 
'nrmiri. 


Spiritus  ammoni« 
ausatus. 

Spiritus  cardamomi 
eompoaitus. 


'^pintus  myrcuB 
rompositus. 

^piritus  odoratus. 


"^pintu 

>piritus  vanillini 
•-•>n;  posit  us. 


Spiritus  formi- 
I  carum;  spirit  of 
j    ants. 

Liquor  ammoniss 
I  amsatus. 

Compound  spirit 
of  cardamom. 


Compound  spirit 
of  myrcia. 

Perfumed  spirit. 


Spirit     of     mus- 
tard. 

Compound  spirit 
of  vanillin. 


Formic  acid,  40  mils;  distilled  water, 
alcohol. 


Anethol,  30  rails;  ammonia  water; 
alcohol 

Oils  of  cardamom,  sweet  orange,  cinna- 
mon, clove  and  caraway;  anethol; 
alcohol. 

.Oils  of  mvrcia,  sweet  orange  and  pi- 
men  ta;  alcohol;  water. 

Oils  of  bergamot,  lemon,  rosemary, 
lavender  and  orange  flowers;  acetic 
ether;  water;  alcohoL 

Volatile  oil  of  mustard,  2  mils;  alcohol. 


See  p.  182. 


Do»e.—A  mils  (I 
fluidrachm). 


Do«e.— 1  mil  (15 
minims). 

Flavoring     used     in 
making  eliiirs. 


A  well-perfumed  form 
of  bay  rum. 

An  agreeable  form  of 
cologne  wattr. 


Vanillin:  oils    of  sweet  orange,  carda-   Used     in      flavoring 
mom  and  cinnamon;  alcohol.  elixirs. 


DOSES  OF  SPIRITS 

0.05  mils  (1  minim) Spirit  of  glyceryl  trinitrate. 

0.5  mil  (8  minims Spirit  of  bitter  almond. 

1 .0  mils  (15  minims) Spirit  of  camphor. 

2  0  mils  (30  minims) Spirits  of  nitrous  ether,  ammonia  aromatic,  anise, 

chloroform,  cinnamon,  juniper,  lavender,  pep- 
permint, and  spearmint. 

4  mils  (1  fluidrachm) Spirits  of  ether. 

10  mils  (2V^  fluidrachms) Spirit  of  juniper  compound. 
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CHAPTER  XII 

SOLUTIONS,  MUCILAGES,  SYRUPS,  AND  HONEYS 

SOLUTIONS 

Solutions  constitute  that  class  of  pharmaceuticals  defined  as  ^^aqtie^ 
ous  solutions  of  Twn-volalile  bodies.*'  Tliis  .definition  is  redundant,  inas- 
much as  we  say  that  a  **sohition"  (the  dass  of  pharmaceuticals)  h  a 
"solution"  (that  is,  a  product  of  the  physical  phenomenon  called  solu- 
tion, which  has  been  discussed  on  p.  118)*  In  other  words,  the  student 
at  the  outset  should  j^et  a  clear  idea  of  the  three  meanings  of  the  word 
'"solution*"  First,  the  physical  phenomenon  of  molecular  subdivision 
resulting  in  a  homogeneous  fluid;  second,  the  ph3^sical  group  of  solutionis, 
those  homogeneous  fluids  produced  by  molecular  subdivision,  and  includ- 
ing such  pharmaceuticals  as  waters,  spirits,  glycerites,  tinctures,  etc; 
and,  third,  the  narrow  pharmaceutic  "solution,"  which  includes  only 
that  class  of  physical  solutions  which  have  water  m  the  solvent  and  a 
non-volatile  body  as  dissolved  substance. 

A  pharmacopccial  solution  is  an  aqueous  preparation,  free  from  sugar 
(exception,  Solution  of  Magnesium  Citrate),  made  by  the  ordinary  proc- 
ess of  solution*  Some  writers  divide  this  class  into  simple  and  chemical 
solutions,  while  others  oppose  such  a  distinction,  claiming  there  is  no 
real  difference  in  the  liquefaction  occurring  in,  say,  solution  of  arsenous 
acid  and  in  solution  of  ferric  acetate*  The  latter  class  of  writers  claim 
that  the  chemical  combination  occurring  in  the  formation  of  a  so-called 
** chemical  solution'*  has  nothing  to  do  with  the  act  of  solution,  the  chem- 
ical reiiclion  first  occurring,  then  lx?ing  followed  by  the  solution  of  the 
newly  formed  substance  or  of  the  ions  of  which  it  is  composed*  (See 
p.  1 19.)  There  is  much  truth  in  the  argument  that  the  arsenous  acid 
tn  the  first  solution  cited  alx)ve  is  produced  by  chemical  reaction*  as 
much  as  is  the  ferric  acetate  in  the  other  preparation;  that  the  fact 
whether  the  substance  is  dissolved  at  the  moment  of  formation  or  after 
some  time  has  elapsml  makes  little  difference* 

In  this  lxH)k  we  will  divide  solutions  into  galenic  preparations  (simple 
solutions)  and  into  chemical  preparations  (chemical  solutions),  for  the 
ftame  reason  that  we  group  all  pharmaceuticals  into  the  two  classes;  that 
in  Part  IL  we  will  discuss  only  these  preparations  made  without  chemical 
action,  leaving  those  in  which  a  chemical  action  occurs  for  consideration 
in  Part  III, 

The  manufacture  of  solutions  is  simple  or  complex^  according  as  the 
preparation  is  a  galenic  or  a  cheriiical*  Galenic  solutions  are  prepared  by 
simply  «Hssolving  the  substance  in  an  appropriate  quantity  of  water  in 
either  a  flask  or  a  bottle,  and  dissolving  by  agitation,  or  by  first  retlucing 
the  substance  to  a  fine  iK)wder  by  trituration  in  a  mort.ar,  and  gradually 
lulding  water  to  the  substance  in  the  mortar* 

The  preparation  of  the  so-called  *' simple  solutions"  is  an  easy  matter 
— fm  eiisy  that  the  average  druggist  is  gros.'^ly  careless  with  them.  They 
uhnnld  \k-  <  K'^ant  preparations;  hence  the  careful  pharmacist  i  ais 

with  his  rilti'r-|>aner,  having  idl  his  solutions  (save  possibly  11  er) 

AS  clear  as  cr>>tal*  This  applies  to  all  solutions,  and  especially  to  extem- 
poraneous prc*sfTipti<ms*  Have  all  preparations,  intended  to  be  clear, 
fairly  sparkling,  for  the  only  method  possessed  by  the  public  of  judging 
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the  skill  of  the  pharmacist  is  the  appearance  of  his  preparations  and  the 
neatness  of  his  packages. 

The  chemical  solution,  on  the  other  hand,  usually  requires  a  high 
degree  of  skill  in  its  manufacture,  and  the  description  of  this  class  had 
best  be  left  until  we  consider  the  substance  from  the  chemical  aspect  in 
Part  III.  The  following  table  gives  a  list  of  officials  arranged  as  galenic 
or  chemical: 


TABLE  OF  OFFIOAL  SOLUTIONS 


Manufatiure. 

These  galenics  are 
made  by  simple 
aolution. 


This  ^enie  is  made 
by  8im[)le  solution 
and  sterilisation. 

This  galenic  is  made 
by  decoction  and 
sterilisation. 


Galenic  Preparalions. 

Solution  of  arsenous  acid. 

Solution    of    arsenous    and 
mercuric  iodide. 

Solution  of  formaldehyde. 

Solution  of  iodine,  compound. 

Solution  of  lead  subacctate, 
diluted. 

Solution  of  potassium  hydrox- 
ide. 

Solution  of  sodium  arsenate. 

Solution  of  sodium  hydroxide. 

Ph3rsioloEical  solution  of  sod- 
ium chloride. 

Solution  of  hypophysis. 


Chemical  Preparations. 

Solution  of  ammonium  ace- 
tate. 

Solution  of  calcium  hydrox- 
ide. 

Solution  of  creosol,  com- 
pound. 

Solution  of  ferric  chloride. 

Solution  of  ferric  subsulphate. 

Solution  of  ferric  sulphate. 

Solution  of  hydrogen  dioxide. 

Solution  of  iron  and  ammo- 
nium acetate. 

Solution  of  lead  subacetate. 

Solution  of  magnesium  citrate. 

Solution  of  potassium  arsenite. 

Solution  of  potassium  citrate. 

Solution  of  chlorinated  soda. 

Solution   of  sodium   glycero- 
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LIQUOR  ACIDI  ARSENOSI— Solution  of  Arsenous  Acid 


(liq.  Acid.  Arsen.- 


-Hydrochloric   Solution   of   Arsenic. 
Arsenic  Chloride*^ 


'*  Solution   of 


An  aqueous  solution,  containing  arsenous  acid  equivalent  tu  not  less  than  0.975 
per  cent,  nor  more  than  1.025  per  cent,  of  AsjOj  (197.92). 
Condensed  Recipe. 

Ingredients. — Arsenic  trioxide,  10  Gm.;  diluted  hydrochloric  acid,  50  Gm.;  distilled 
vater,  enough  to  make  1  liter. 

Manipulation. — Dissolve  the  acid  in  250  Gm.  water;  boil  the  arsenic  trioxide  therein 
until  it  is  dissolved.    After  cooling,  add  enough  water  to  make  1  liter. 

Remarks. — ^This  is  a  1  per  cent,  solution  of  arsenous  acid  in  water, 
containing  5  per  cent,  of  diluted  hydrochloric  acid.  The  preparation 
was  formerly  called  solution  of  arsenic  chloride^  it  being  supposed  that  the 
hydrochloric  acid  combined  with  the  arsenous  acid  with  the  formation 
of  the  chloride.  This  view  is  not  generally  held,  however,  at  the  present 
time,  the  fimction  of  the  hydrochloric  acid  being  supposed  as  merely 
rendering  the  arsenous  acid  more  soluble. 

Dose. — 0.2  mil  (3  minims). 


LIQUOR  AMMONII  ACETATIS— Solution  of  Ammonium  Acetate 

This  useful  preparation,  known  as  Spirit  of  Mindererus,  will  be  dis- 
cussed on  p.  452. 


186  PRINCIPLES  OF   PHARMACY 

LIQUOR  ARSENI  BT  HYDRARGYRI  lODIDI— Solution  of  Arsenous 

and  Mercuric  Iodide 

(Liq.  Arson,  et  Hydrarg.  lod. — Donovan's  Solution) 

An  aqueous  solution  containing  not  less  than  0.9o  per  cent,  nor  more  than  1.05  per 
cent,  of  Ash  (455.72)  and  not  less  than  0.95  per  cent,  nor  more  than  1.05  per  cent,  oi 
Hgl,  (454.44). 
Condensed  Recipe, 

Inaredients. — Aisenous  and  mercuric  iodides,  of  each  10  dm.;  distilled  water, 
enousn  to  make  1  liter. 

Manipulation. — Triturate  the  iodides  with  150  mib  of  water  until  they  are  die- 
solved.  Filter  and  wash  filter  with  enough  water  to  make  1  liter.  For  details,  see 
U.S.?.,  p.  238. 

Remarks. — This  preparation  has  as  its  synonym  Donovan^s  Solution, 
and  contains  1  per  cent,  of  arsenous  iodide  and  1  per  cent,  of  mercurio 
iodide  dissolved  in  water.  The  pharmacopoeia  directs  that  Donovan's 
solution  should  be  not  more  than  a  pale  yellow  color;  but  on  standing 
this  solution  becomes  red,  and  such  red  solutions  should  not  be  dispensed, 
as  it  is  supposed  to  contain  traces  of  free  iodine.  This  may  be  prevented 
by  placing  a  globule  of  mercury  in  the  container  holding  the  solution 
and  by  foUowing  the  pharmacopoeial  direction  to  store  in  well-filled  amber 
bottles. 

LIQUOR  CALCIS— Solution  of  Calcium  Hydroxide 

This  well-known  preparation,  commonly  called  Lime  Water,  will  be 
considered  among  the  other  preparations  of  calcium  (p.  468).  In  the 
present  system  of  grouping  pharmaceuticals  the  old  Latin  name  Aqua 
Calcis  is  a  misnomer,  since  its  active  constituent,  calcium  hydroxide,  is 
a  non-volatile  solid,  while  official  waters  are  solutions  of  volatile  bodies. 

LIQUOR  CRESOLIS  COMPOSITUS— Compound  Solution  of  Cresol 

This  new  official,  similar  to  but  not  identical  with  the  patent  prepara- 
tions, creolin  and  lysoly  will  be  discussed  among  the  cresol  derivatives 
(p.  701). 

LIQUOR  FERRI  CHLORIDI— Solution  of  Ferric  Chloride 

LIQUOR  FERRI  ET  AMMONn  ACETATIS— Solution  of  Iron  and 

Ammonium  Acetate 

LIQUOR  FERRI  SUBSULPHATIS— Solution  of  Ferric  Subsulphate 

LIQUOR  FERRI  SULPHATIS— Solution  of  Ferric  Sulphate 

These  four  chemical  solutions  of  iron  will  be  discussed  in  the  chapter 
devoted  to  that  element  (Chapter  XXXI). 

LIQUOR  FORMALDEHYDI— Solution  of  Formaldehyde 

This  37  per  cent,  solution  of  the  gas  formaldehyde,  sometimes  called 
Formalin,  will  be  discussed  under  Formaldehyde  (p.  586). 

LIQUOR   HYDROGENn   DIOXIDI— Solution  of  Hydrogen  Dioxide 

This  largely  used  3  per  cent,  solution  of  hydrogen  dioxide  is  discussed 
at  length  on  p.  370. 
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LIQUOR  HYPOPHYSIS— Solution  of  Hypophysis 

This  new  official  solution  will  be  discussed  under  the  animal  products 
in  Chapter  LI. 

LIQUOR  lODI  COMPOSITUS— Compound  Solution  of  Iodine 
(Liq.  lodi  Co. — ^LugoFs  Solution) 

An  aqueous  solution  containing  not  less  than  4.8  per  cent,  nor  more  than  5.2  per 
eent.  of  1  and  not  less  than  9.8  per  cent,  nor  more  than  10.2  per  cent,  of  KI.    Preserve 
the  solution  in  glass-stoppered  Dottles,  protected  from  light. 
Condensed  Recipe. 

Dissolve  5  Gm.  iodine  and  10  Gm.  potassium  iodide  in  enough  distilled  water  to 
make  100  mils. 

Deeeription. — Transparent  brown  liquid. 

Tettfofr  Identity,— -mMes  starch  paste.  For  details  see  U.S.?.,  p.  248,  and  Part  V 
of  thxB  book. 

A$9ay, — See  U.S.?.  and  Part  V  of  this  book. 

Remarks. — The  synonym  of  this  compound  is  LugoVs  soltUioUy  which 
should  not  be  confounded  with  DobeWs  solution  (p.  191),  as  it  was  in  one 
case  when  a  pharmacist  translated  the  poor  writing  of  a  physician  calling 
for  DobelFs  solution  into  LugoPs  solution,  which  was  accordingly  sprayed 
into  the  throat,  with  exceedingly  irritating  results. 

Compound  solution  of  iodine  contains  5  per  cent,  of  iodine  dissolved 
in  water  by  means  of  10  per  cent,  of  potassium  iodide.  This  proves  the 
interesting  fact  that  while  iodine  scarcely  dissolves  in  water,  it  is  freely 
scduble  in  solution  of  potassium  iodide. 

Dose. — 0,2  mil  (3  minims). 

LIQUOR  MAGNESn  CITRATIS— Solution  of  Magnesium  Citrate 
This  popular  and   valuable  official,   sometimes  called   "Purgative 
Lemonade,"  will  be  discussed  on  p.  463. 

LIQUOR  PLUMBI  SUBACETATIS— Solution  of  Lead  Subacetate 
Discussed  on  p.  547. 

LIQUOR  PLUMBI   SUBACETATIS   DELUTUS— Diluted   Solution  of 

Lead  Subacetate 

(Liq.  Plumb.  Subacet.  Dil. — ^Lead  Water) 

Condensed  Recipe. 

Mix  40  Gm.  solution  of  lead  subacetate  with  enough  previously  boiled  distilled 
water  to  make  1  liter. 

Remarks, — This  official  is  called  lead  watery  and  contains  but  4  parts 
of  solution  of  lead  subacetate  to  100  parts  finished  solution;  hence  it  is 
much  weaker.  The  phanmacopoeia  provides  that  the  solution  of  lead 
subacetate  be  diluted  with  distilled  water  which  has  been  previously 
boiled  and  cooled.  The  boiling  in  this  case  is  to  rid  the  water  of  its  dis- 
aolved  carbonic  acid,  for  if  the  unboiled  water  is  brought  into  contact 
with  the  solution  of  lead  subacetate,  a  precipitation  of  lead  carbonate 
occurs,  with  corresponding  loss  in  the  lead  strength  of  the  official  prepara- 
tion. In  order  to  prevent  the  formation  of  this  lead  carbonate  in  the 
official  product  the  pharmacopoeia  directs  that  the  solution  be  kept  in 
well-filled  tightly-stoppered  bottlers.  Lead  water  is  best  dispensed  opal- 
escent, to  avoid  the  danger  of  confusing  this  poisonous  preparation  with 
the  harmless  *^lime  water.*' 
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Medical  PropeHiea.—JJsed  exclusively  externally  as  a  Roothlng  wash 
in  frost-bite,  ivy-poisoning,  etc.  Henee  no  close  is  given  by  the  pharma- 
copa*ia* 

LIQUOR  POTASSII  ARSENITIS— Solution  of  Potassium  Arsenite 

LIQUOR  POTASSn  CITRATIS— Solution  of  Potassium  Citrate 

LIQUOR  POTASSII  HYDROXIDI— Solution  of  Potassium 

Hydroxide 
Can  best  be  atudied  among  the  derivatives  of  i)<>taiisium  {Chapter 
XXV.). 

LIQUOR      SOD^      CHLORINATiE— Solution  of  Chlorinated  Soda 
See  p.  370. 

LIQUOR  SODII  ARSENATIS— Solution  of  Sodium  Arsenate 
(Liq.  Sod.  Arsen.) 

An  aqueous  eolutton  cout^ninf;  not  It^ss  ilmn  0.975  per  cent,  nor  rncHv  titan  1.025 
per  pent  of  NiijHAaO*  (185,97). 
Con/hruttd  HecitH'. 

Dissolve  1  Ciin,  cxsiccaU>cl  s*xjiujii  arsenate  in  enough  water  lo  nmke  100  mils. 

ftemarfc*,— This  is  a  1  per  cent,  solution  of  sodium  arsenate  in  water. 
The  sodium  arsenate  must,  however,  be  previously  deprived  of  its  water  of 
crystallization;  that  is,  it  must  be  the  exsiccated  sodium  arsenate  of  the 
present  pharmacopoeia.  This  preparation  is  one  of  the  four  arsenical 
solutions  directed  by  the  pharmacopoeia,  the  others  being  solution  of  ar- 
senou.s  acid,  solution  of  arsenous  and  merv»uric  iodides,  and  solution  of 
potassium  arsenite,  the  latter  being  considered  among  the  chemical 
solutions. 

It  is  well  to  l)ear  in  mind  the  strength  of  these  four  arsenical  solutions, 
noting  that  while  all  of  them  are  1  jxt  cent.,  it  does  not  mean  that  each 
contains  1  per  cent,  of  arsenic  trioxide,  U.S. P.  Two  of  these,  solution 
of  arsenous  acid  and  solution  of  potassium  arsenite,  contain  I  per  cent, 
of  arsenic  trioxide;  solution  of  arsenic  and  mercuric  iodide  contains  1  per 
cent,  of  arsenic  iodide,  while  in  solution  of  sodium  arsenate  the  arsenical 
compound  is  sodium  arsenate. 

Do^e, — 0.2  mil  (3  minims). 

LIQUOR  SODII  CHLORIDi  PHYSIOLOGICUS— Physiological  Solu- 
tion of  Sodium  Chloride 

(Liq.   Sod.   CUor.   Physio.— Physiological   Salt  Solution.    Normal  Salt 

Solution) 

DtMolvc  8.5  Gm,  sodium  chloride  in  distillcKl  water  enough  to  make  1  liter  and 
then  tftcrilixe.    For  deiaib,  aee  U.S.?.,  p.  254. 

Remark*. — This  new  official  preparation  is  furnished  in  response  to  a 
demand  for  a  nontuil  4talitie  xoluiiiyri  (p*  435).  Note  that  1  he  product  mui^t 
be  dispensed  in  sterile  condition  (p.  124)  and  must  not  be  used  when  more 
than  foriy-dght  hours  old. 

LIQUOR  SODII  GLYCEROPHOSPHATIS— Solution  of  Sodium 
Glycerophosphate.^ — This  galenic  can  best  be  discussed  under  Sodium 

Glycrrupliospluite  (p.  437). 
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LIQUOR  SODn  HTDROXmi— Solution  of  Sodium  Hydroxide 

While  this  preparation,  commonly  called  soliUion  of  soda,  is  directed 
by  the  present  pharmacopoeia  to  be  made  by  simple  solution  of  sodium 
hydroxide  in  water,  former  pharmacopoeias  directed  its  manufacture  by 
chemical  action.  Since  the  chemistry  of  this  solution  is  most  interesting, 
discussion  will  be  deferred  until  we  can  take  up  the  chemical  side  (p.  427). 

The  same  treatment  applies  with  equal  force  to  solution  of  potassium 
hydroxide. 


LIQUOR  ZmCI  CHLORIDI— Solution  of  Zinc  Chloride 
See  p.  482. 

THE  DOSES  OF  OFFICIAL  SOLUTIONS 

0. 1  mil  (1>^  minims) Solutions  of  arsenous  and  mercuric  iodide  and  of 

ferric  chloride. 

0.2  mil  (3  minims) Solutions   of  arsenous   acid,   ferric   subsulphate, 

iodine  compound,  potassium  arsenite,  and  so- 
dium arsenate. 

0.35  mil  (6  minims) Solution  of  sodium  glycerophosphate. 

1  mil  (15  minims) Solutions  of  hypophysis,  potassium  hydroxide,  and 

sodium  hydroxide. 

4  mils  (1  fluidrachm) Solution  of  hydrogen  dioxide. 

15  mils  (4  fiuidrachms) Solutions  of  ammonium  acetate,  calcium  hydrox- 
ide, iron  and  ammonium  acetate,  and  potas- 
sium citrate. 

350  mils  (12  fluidounces) Solution  of  magnesium  citrate. 

No  doses  are  assigned  the  oflScial  solutions  not  mentioned  in  the  above 
list. 

lienor  AntisemicttS  (U.S.P.  VIII)  was  a  hydro-alcoholic  solution  of  boric  and 
benzoic  acids  combined  with  the  more  or  less  antiseptic  aromatic  substances,  thymol, 
eucalyptol  and  oils  of  peppermint,  gaultheria  and  thyme.  It  is  important  to  note  thai 
ike  antiseptic  soliUion  of  the  National  Formulary  differs  considerably  from  the  former 
U.S.P.  recipe  (see  below).  These  preparations  are  similar  to  the  many  antiseptic 
solutions  exploited  under  trade  names  and  if  properly  prepared  they  are  highly  agree- 
able products.  For  satisfactory  results,  however,  it  is  essential  that  the  volatile  oils  be 
of  the  finest  quality. 

THE  SOLUTIONS  OF  THE  NATIONAL  FORMULARY 


Latin  name 


English  name 
or  synonym 


InRrcdients  ' 

(figures  show  amount  used  in  1000  mils)  i 


Remarks 


Liquor  ftlumini 
Acctfttie. 

Liquor  aiumini 
aeetico-tftrtratis. 


Burow's  solution. 


Liquid  ftlumini 
•ob-acftatid 


Liquor  ftmmonii 
citratis 


Solution  of  alu- 
minum acctico- 
tartrate. 

j  Solution  of  alumi- 
num acetate. 


I  Solution     of     am- 
monium citrate. 


I..ead      acetate: 
water. 


aluminum     sulphate;!  See  p.  494. 

i 

Alum:nionohydrated8odiumcarbonate:     See  p.  494. 
glacial  acetic  acitl;  tartaric  acid;  water. 


Aluminum  sulphate;  acetic  acid,   pre-'  Largely  used  by  Ger- 
cipitated  calcium  carbonate;  water.  man       practitioners 

,     (p.  494.) 

I  Citric  acid;   ammonia   water;  distilled     See  p.  456. 
water. 


Liquorantisepticus.!  Antiseptic       solu- 
tion. 


Liquor  antisepticus   Alkaline    antiaep- 

tlkalinus  i    tic  solution. 


See  above.  Dosr. — 
4  mils  (1  flui- 
drachm). 


Boric  acid,  25  Gm.;  thymol;  eucalyptol; 
methyl  nalicylate;  oil  of  thyme;  men- 
thol; sodium  salicylate,  1.2  Gm.;  so- 
dium benzoute,  6  Gm.;  alcohol;  water. 
Purified  talc  as  clarifier. 

Potassium  bicarbonate,  32  Gm.;  sodium  An  agreeable  product 
bfiizoat*',  8  Gm.;  sodium  borate,  32  \  similar  to  the  many 
Gn».;  thymol,  eucalyptol;  oil  of  pep-'  proprietary  prod- 
perruint;  methyl  salicylate;  alcohol;  ucta  now  on  the 
glycerin;  water.  Cudbear  as  color  I  market, 
and  magnesium  carbonate  as  clarifier.  I 
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Latin  name 


Engl  tab  name 
or  synonym 


Ingredients 
(figures  show  amount  used  in  1000  mils) 


Remarks 


DrM*rit>cd  on  p.  527. 
DMt.— 0.2  ma  (3 
minims). 

DoM.— 0.2  mil  (S 
minims). 


/>oM.— 4  mils  (1  flvi- 
drachm). 

Mix  carefully  to  A- 
void  irritating  affeet 
of  bromine  (p.  377). 

See  p.  381. 


Valuable  coloriiic 
agent. 

DoM.— 4  mib  (1  floi- 
draohm). 

Another  raloable  eol- 
oring  agent. 


DoM.— 0.3    mila     (5 
minims). 

Do9€. — 8  mils  (2  floS- 
drachxns). 


DoM.— 0.6    mil     (10 
minims). 


Dote.— I  mil  (15  min- 
ims). 

/><Me.— 0.3      mil      (5 

minima). 
See  p.  617. 

DoM. — 2     mila     (SO 
minims). 


This  and  the  other 
inorganie  iron  prepa- 
rations are  dis- 
cussed in  Chapter 
XXXI. 

These  two  prepa- 
rations as  well  as 
solution  of  albumin- 
ate of  iron  are  dis- 
cussed in  Chapter 
LI. 

Dotr.— 0.6  mO  (10 
minims). 


Do«e.— Smila  (21 
drachms). 


Used  like  coUodioa 
as  a  prot^rtire  for 
woundfl. 

Omc— U.2  mil  (3 
mininw). 


Liquor      arfenicalis 
Clemens. 


Liquor  auri  ct  arseni 
bromidi. 


Liquor  bismuthi. 
Liquor  bromi. 


pburatc 
Liquor  carmini. 

Liquor  cblori  com- 
positus. 

Liquor  coccineus. 


Clemen's 
tion. 


folu- 


Solution  of  gold 
and  arsenic  bro- 
mide. 

Solution  of  bis- 
muth. 

Smith's  solution 
of  bromine. 


I    tion. 

!  Solution    of   car- 
'    mine. 
I 
Compound  solu- 
tion of  chlorine. 

Cochineal  color. 


Liquor  ferri  acetatis. 


Liquor  ferri  albu- 
mmati. 


Liquor  ferri  citratis. 


Liquor    ferri    liypo- 
phosphiti«. 

Liquor  ferri  nitratis. 


Liquor  ferri  oiy- 
ehloridi. 


Solution  of  ferric 
acetate. 

Solution  of  albu- 
minate of  iron. 


Solution  of  ferric 
citrate. 


Solution  of  ferric 
hypophospbite. 

Solution  of  ferric 
nitrate. 


Solution  of  ferric 
1    ozyoiiloride. 


ozysulphate. 


Liquor  ferri  ozysul-    Solution  of  ferric 
pnatis. 


Liquor     ferri     pep-  , 
tonati.  I 


Arsenic    triozide,    lU  gm;    potassium 
bicarbonate;  bromine;  water. 


Arsenic  trioxide,  2.5  Gm.;  bromauric 
acid.  3.25  Gm.:  bromine  water;  dia- 
tilled  water. 

Glycerite  of  bismuth,  125  mils;  alco- 
hol; distilled  water. 

Bromine,  8.3  mils;  potassium  bromide, 
12.5  Gm.;  water. 


Lime,  165  Gm.;  subUmad  sulphur,  250 
Gm.;  water. 

Carmine,  65  Gm.;  ammonia  water; 
glycerin;  water. 

Potassium  chlorate;  hydrochloric  acid; 
distilled  water. 

Cochineal,  65  Gm.;  potassium  carbon- 
ate; alum;  potassium  bitartrate;  gly- 
cerin; alcohol;  water. 

Solution  of  ferric  sulphate;  glacial  ace- 
tic acid;  ammonia  water;  water. 

Fresh  egg  albumin,  60  Gm.;  solution  of 
ferric  ozychloride,  130  Gm.;  sodium 
citrate;  aromatic  elixir;  alcohol;  dis- 
tilled water. 

Solution  of  ferric  sulphate;  citric  acid; 
water.  Ammonia  water  used  as  a  pre- 
cipitant. 

Ferric  b^pophosphite,  165  Gm.;  potas- 

I    sium  citrate,  glycerin;  water. 

I  I 

Solution  of  ferric  sulphate;  nitric  acid:  ! 

water.   Ammonia  water  used  as  pre-  | 

cipitant.  | 

Solution  of  ferric  chloride,  300  mils; 
hydrochloric  acid:  glycerin;  dixtilled 
water.  Ammonia  water  uaed  as  pre- 
cipitant. 

Ferrous  sulphate,  165  Gm.;  nitric  acid 
(as  uxidicerl:  distilled  water. 


pep-  . 
man 


Liquor  ferri 
tonati  cum 
gano. 


Liquor  ferri  proto- 
cnloridi. 


Liquor  ferri  salicy- 
latis. 


Liquor  gutta- 
percha 


Solution    of    fer-     Iron  wire,  100  Gm.;  hydrochloric  acid. 
rou«  chloride.  U25  Gm.;  glycerin,  diluted  hypopho^- 

phorouti  acid;  distilled  water. 

Solution  of  ferric  _  S<Miiuiii  salicylate,  125  Gm.;  tincture  of 
salicylate.  j    ferric  citrochloride.  125  mils;  ammo- 

nium carbonate;  citric  acid;  methyl 
Halicylatc:  glycerin ;  distilled  water. 

Solution  of  gut  ta-    Gutta-[M-rcl)u     15     Gm.;     chloroform. 
iM-rchu.  j    I^'fttl  i-:irbonHti*  as  clarifier. 


I.i«|UOr  hydrarsyri      |  ('banning'*  nolu-  '  Red  nierruric  icxlide,  2..'>  (>m.:  potait- 
ft     iMitaniiii  io«lidi.  ,    tiou.  I    sium  iodidf,  2  Gm.;  distilltMl  water. 


Li<|u<)r  hyjlr.irnyri 
nitnttin. 


See  p.  560. 
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THE  SOLUTIONS  OF  THE  NATIONAL  FORfilULARY— (Con<tntte<0 


Encliah  name 
or  ssmonym 


Ingredients 
(fiffuree  show  amount  used  in  1000  mils) 


Remarks 


Liqucr  h^rastina» 
com  posit  us. 


Laqoor  hypophos- 
phitnm. 


Colorless  hydras- 
tine  solution. 


Solution  of  hypo- 
phosphites. 


I 


Liquor  hypophos- 
phitum  compositus. 


Liquor  iodi  pheno- 
latus. 


Compound  solu- 
tion of  hypo- 
phosphites. 


Boul  ton's 
tion. 


solu- 


Liquor  noacnesii  |  Effervescent  sol- 
salphatis  efferves-  ution  of  magne- 
eena.  '    slum  sulphate. 


liquor  pancrcatini.   ;  Solution  of  pan- 
creatin. 


liqanr  pepsini. 


Liquor  pepsini  anti- 
!*«*pticua. 


l^-^uor  pepsini 
ftromaticus. 


Solution  of  pep- 
sin. 


Antiseptic     solu- 
I    tion  of  pepsin. 


Aromatic       solu- 
tion of  pepsin. 


Tuquor  phoftphatuni 
scidua. 


1jM)uor  phojkphatum 
compo«itU8. 


liquor  phasphori. 


Li'iuur    picis    alka- 
Li-iu-T      picis     car- 

tMHiis. 

Lqijor  potaAtui 
«'hlorinat». 

lorjuor  ffod«  rt 
menthir 


liquor  sodii  arsena-  '  PoarwonV      hoIu- 
tia,  Pearson. 


Solution   of   acid 
phosphate. 

Compound  solu- 
tion    of     pbos- 


Thompson's  solu- 
tion of  phos- 
phorus. 

Alkaline  solution 
of  tar. 

Coal  tar  solution. 
JavoIIc  water. 
Soda  mint. 


Hydrastine  hydrochloride,  3  Gm::  the 
chlorides  of  aluminum,  calcium,  mag- 
nesium and  potassium;  glycerin;  dis- 
tilled water. 

The  hypopboBphitee  of  calcium  (35 
Gm.)  sodium  (20  Gm.)  and  potassium 
'17.5  Gm.);  hypophoephorous  acid; 
distilled  water. 

The  hjrpophoephites  of  calcium  (8.5 
Gm.),  potassium  (8.5  Gm.),  sodium 
(2.2  Gm.),  iron  (4.4  Gm.),  manganese 
(2.2  Gm.)  and  quinine  (2.2  Gm.); 
strychnine  (0.065  Gm.;  potassium  ci- 
trate; hsrpophosphorous  acid;  orange 
flower  water;  glycerin;  distilled  water. 

Compound  solution  of  iodine,  15  mils; 
liquefied  phenol,  6  mils;  glycerin: 
water. 

Mafsnesium  sulphate,  25  Gm.;  citric 
acid,  syrup  of  citric  acid,  potassium  bi- 
carbonate; distilled  water  enough  to 
make  350  mils. 

Pancrea tin,  ■  17.5  Gm.;  sodium  bicar- 
bonate, 50  Gm.;  glycerin,  compound 
spirit  of  cardamon;  alcohol;  sodium 
chloride;  chloroform,  2  mils;  distilled 
water.  Magnesium  carbonate  as  clari- 
fier. 


Glycerite   of 


Dane. '-A  mils  (1  flui- 
drachm). 


Do««.— 4  mils  (1  flui- 
dracbm). 


Doge.— A  mils  (1  flui- 
drachm). 


See  p.  689. 


A  "charged"  solu- 
tion of  magnesium 
sulphate.  Sec  p. 
466. 

Do«e.^-4  mils  (1  flui- 
drachm). 


50   mils;   hydro-    Dose. — 8  mils  (2  flui- 
dis-      drachms). 


The  uses  of  these 
three  pepsin  solu- 
tions are  diHCusstKl 
in  Chapter  II. 

Dose. — 8  mils  (2  flui- 
(irachms). 


_     —    P«P«i-.  

chloric  acid,    10  mils;   glycerin 
tilled  water. 

Pepsin;  menthol;  eucalyptol;  methyl 
salicylate;  alcohol;  glycerin:  diluted 
hydrochloric  acid;  distilled  water. 
Purified  talc  as  darifier. 

j 

Pepsin,  17.5  Gm.;  oils  of  cinnamon,  pi-  . 

mcnta  and  clove;  hydrochloric  acid; 

alcohol:     glycerin;     distilled     water.  | 

Purified  talc  as  a  clarifier.  < 

Precipitated  calcium  carbonate;  mas-  !  Done. — 4  mils  (I  flui- 
nesium    carbonate;   phosphoric   acid:  '    drachm), 
distilled  water. 

Precipitated  calcium  carbonate;  phos- 
phates of  iron  and  ammonium:  bicar- 
bonatefl  of  potassium  and  sodium: 
citric  and  phosphoric  acids;  glycerin: 
orange  flower  water;  distilled  water. 


Phosphoru.**.  0.07  Gm.:  dehydrated  al- 
cohol; spirit  of  peppermint:  glycerin. 


D't^e. — 0.0 

minima). 


(10 


Tar.    250    Gm.;    potassium    hydroxide 
125  Gm.;  water. 

Coal  Uir  200  gm.;  guillaja;  alcohol. 


Used  considerably  by 
I    dermatologists. 

'  Another    domatoloK' 
I    i«'sil  preparation. 


I 


liquor  Modii  boratis  I  Dobell's  solution. 
crimpo^ituA. 


.  Potai«siuin  rarb<»nato:  chlorinated  linif; 
I     water. 

I  .  I 

,  Sodium  bicarbonate:  aromatic  spirit  of 
[    ammonia;  spearmint  water. 

Kxsircated  ^04lium  arsenate  0.1   (ini.; 
distilled  water. 


Sodium    borate;    sodium    bicarbonate; 
li(1uofie<l  i)h««nol:  Klycrrin;  watrr. 


See  p.  376. 

Done. — 8  mils  (2  flui- 
drachms). 

Only    one-tenth    the 

strength    of    the    V . 

S.  P.  solution  of  sotl- 

ium  arsenate 
Dose. — 2      mils      (30 

minims). 

Use<i      as     a     nasal 
ilouche. 
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THE  SOLUTIONS  OF  THE  NATIONAL  FORfilULARY— (Con/iniMd) 


Latin  name 


English  name 
or  synonym 


I  Ingredients 

.(figures  show  amount  used  in  1000  mils) 


Remarks 


Litiuor  sodii  oitratis. 


Liquor   sodii    citro- 
tartratis  efferves- 


Linuor    sodii    phos- 
phatis  compositus. 

Li(|uor    strychninn 
acetatis. 


Liqi^uor  sinei  et  alu- 
mini  compositus. 


Liquor  sinci  et  ferri 
compositus. 


Potio  Rivierii. 


Effervescent  sol- 
ution of  sodium 
citro-tartrate. 


Hall's  solution  of 
strychnine. 


Compound  solu- 
tion of  sine  and 
aluminum. 


Deodorant    solu- 
tion. 


Citric  acid;  sodium  bicarbonate;  dis- 
tilled water. 


Sodium  bicarbonate,  tartaric  and  citric 
acids;  syrup  of  citric  acid;  distilled 
water. 


Do9€. — 8  mils  (2  flui- 
drachms).  8e*  p. 
418. 

Another  efferresecat 
purgative,  dispens- 
ed inastrongbottto. 

See  p.  440. 


Strychnine,  0.178  Cm.;  diluted  acetic    Do«e.— 0.6     mil     (10 
acid;  alcohol:  compound  tincture  of      minims), 
cardamom;  distilled  water. 


Zinc    sulphate;    aluminum    sulphate: 
betanaphthol;  oil  of  thyme;  water. 


The  sulphates  of  sine,  copper  and  iron; 
betanaphthol:  oil  of  thyme;  hypo- 
phosphorous  acid:  water. 


An  antiseptic  soln- 
tion  used  for  sea- 
eral  purposes  of  die- 
infection. 


An  attractive  bit 
green  solution  _ 
as  a  disinfectant. 


COLLYRU 

These  are  special  types  of  solutions  recogoized  in  some  of  the  European  pharma- 
copceias  intended  for  use  as  eye  washes.  A  typical  illustration  is  coUyrium  adstring' 
ens  luteum  of  the  Austrian  pharmacopoeia,  a  translation  of  which  is  as  follows: 

Ammonia  chloride,      0 .  50 

Zinc  sulpate,  1 .  25 

Distilled  water,       200 .  00 

Camphor.  0.4 

Diluted  alcohol,         20.0 

Saffron,  0 . 1 

Digest  twenty-four  hours;  then  filter. 


Fitf.  171. — Dropping  flask  for  coUyria. 

In  dispensing  collyria  great  care  should  be  taken  that  the  finished  product  ia 
free  from  foreign  particles.  The  filtration  is  best  done  through  sterile  absorbent 
cotton.  A  number  of  special  bottles  have  been  devised  for  dispensing  collyria  (Fig. 
174;. 

MUCILAGES 

The  mucilages  are  aqueous  preparations  containing  viscid  substances  in 
sohUion  or  stispensioUj  and  from  a  strictly  physical  point  of  view  mu- 
cilaj5c*s  should  scarcely  be  groui)ed  among  the  solutions. 
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All  mucilages  should  be  freshly  prepared,  as  their  mucilaginous  con- 
Stituents  when  diluted  with  water  are  usually  prone  to  fermentation. 
One  of  the  official  mucila^tes  is  a  jelly  and  the  other  is  a  hquid.     One 
[prepared  with  hot  water;  the  other  with  cold  water.     Both  are  galenic 
eparation^, 

SPECIAL  NOTES  ON  OFFICIAL  MUCILAGES 

MUCILAGO  ACACIiE— Mucilage  of  Acacia 

(MuciL  Acac.) 
Recipe, 
I  ^DiaBolve  350  Gm.  acacia  (previously  washed  in  cold  water)  in  wiirm  distilled  water 
to  make  1000  Gm.,  agitating  the  mixture  in  a  tared  bottle  until  solution  is 
rffvrled.     For  details^  see  U.S.P.,  p,  278. 

Remarks.— This  preparation  contains  35  per  cent,  of  washed  gum 
irabic  dissolved  in  water,  and  the  pharmacopoeia  directs  that  the  gum 
arabic  be  in  the  form  of  small  pieces  and  not  in  a  powder.  For  general 
prescription  purposes^  however,  especially  when  the  mucilage  of  gum 
arable  is  directed  as  one  of  the  several  ingredients,  the  p<7wdered  gum 
ambie  is  generally  used,  its  solution  being  much  quicker  than  the  gum 
arable  in  lumps. 

In  preparing  large  quantities  of  the  mucilage  of  acacia,  as  in  making 
mucilage  to  sell  as  an  adhesive,  the  solution  of  the  gum  can  be  faciUtated 
by  placing  it  in  a  muslin  bag  and  suspending  it  on  the  surface  of  the 
water  contained  in  the  crock.  In  this  way  the  gum  arabic  can  be  easily 
diGBolved  in  the  course  of  a  few  hom's  by  means  of  a  cu'culatory  solution. 

Doee^ — ^15  rails  (4  fluidrachms). 

MUCILAGO  TRAGACANTH^— Mucilage  of  Tragacanth 
(Mucil,  Trag.) 


Fn^r^dkni*. — ^Tragacanth,  6  Gm,;  glycerin,  18  Gm.;  water  enough  to  make  100  Gm. 
Manipulaium. — Mix  the  Rlyc^rin  with  75  niib  of  water^  heat  to  boiling,  add  the 

aoth,  macerate  twenty-four  hours.     Then  add  the  full  amount  of  wat-er  and 

by  expression.     For  details,  see  U.S,P,,  p.  278, 

Remarks, — This  contains  6  per  cent,  of  tragacanth  and  18  per  cent* 
of  glycerin,  and  is  prepared  by  adding  tragacanth  to  boiling  w^ater  mixed 
with  glycerin  and  straining  after  maceration  for  twenty-four  hours.  The 
gjycerin  aids  in  its  preservation.  It  is  a  semi-solid  of  much  value  as  a 
piU  excipientf  and  is  practically  never  used  internally. 

Mnctlago  ulmi  U.S.P.  VIII,  was  prepared  by  digesting  6  Gm.  of  elm  bark  in  100 
mOi  of  water  for  one  hour,  idler  which  it  was  strained. 

THE  MUCILAGES  OF  THE  NATIONAL  FORMULARY 


Lmia  ammm 


Inin'edieiiU 
(figures  abow  »inount  used  In  100  mtbH 


RtiuATka 


^ivilifo  ^ttoiMiri 


Muolkit  o(  frcwh 
mora. 


r»*     Murilogo  of 
•HtruB  pith. 


Chondrtvi.  3  Gm.:  wmt^r,  pn^pnrvd  by 

SiMsafrru,  2  Gta,;  wuter.    Prepnred  by 
cold  iufu«ioo. 


Used    in   mftktnc 

PmciirfrUv     thfl     nv 
ciprof  U.S.P,  VI n. 

in  ey<*  lotions. 


SYRUPS 
The  next  class  of  preparations  to  claim  our  attention  are  the  syrups, 
which  are  preparaiioiis  c-ontainhvg  tnedicatcd  or  Jlavoring  substati^ces  com- 
*mrf  irttA  o  concentrated  aqueous  solution  of  8v>gar. 
u 
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A  concentrated  aqueous  solution  of  sugar  ib  called  syrup  or  simple 
syrup.  If  the  substance  added  to  this  is  merely  a  pleasant  fruit  or  an 
aromatic^  the  finished  product  is  a  flavored  synip,  while  if  the  addition  is 
of  a  medicinal  character,  the  product  is  a  medicated  syrtip. 

The  manufacture  of  syrups,  while  it  is  simple  in  itself,  is  rather 
difficult  to  explain  in  a  general  way  by  reason  of  the  many  modifications 
in  the  individual  processes  which  are  directed  in  the  pharnmco[keia/ 
Moreover,  the  manufacture  of  the  syrups  may  be  considered  from  two 
points  of  view:  fii^t,  the  method  by  which  the  sugar  is  dissolved,  and 
s<v  nnrl,  the  method  in  which  the  medicinal  or  flavoring  constituent  iaj 
l^rndcd  with  the  sugar* 

As  far  as  dissolving  the  sugar  is  concerned,  this  is  accomplished  in 
several  ways:  firsts  the  solution  of  sugar  unth  he^ai^  that  is,  by  placing  the 
sugar  in  an  appropriate  vessel,  adding  water,  and  possibly  a  medicated 
liquid,  and  warming  the  mixture  until  the  sugar  is  dissolved.     The  second 
method  is  by  dissolving  the  sugar  in  a  medicated^ 
liquid  without  t  he  iLse  of  heat — the  so-called  cold  proc-  | 
ess  of  preparing  syrups.     This  process  must,  in  turn, 
be  divided  into  two  methods,  the  sugar  being  dissolvetl 
in  the  first  case  by  aQitation  (by  simply  mixing  thv 
sugar  with  the  medicated  liquid,  and  shaking  the  con- 
tainer from  time  to  time  until  the  sugar  is  completely 
dissolved),  and  in  the  second  case,  by  percolatiotu     In  I 
this  method  a  piece  of  sponge  or  large  pledget  of  ab- 
sorbent cotton  is  put  in  the  neck  of  the  percolator,  the  j 
granulated  sugar  is  poured  thereon  and  packed  down 
as  well  as  circumstances  permit »   and  the    requisite  i 
amount  of  the  liquid  is  poured  in  on  the  top.     The] 
hquid  is  attracted  downward  by  the  force  of  gravi- 
ng. 17*.— wuppcrco-  tation,  and  in  traversing  through  the  sugar  dissolves 
enough  of  it  to  make  a  saturated  solution;  and  in  this  , 
way,  if  the  requisite  quantity  of  liquid  is  added,  all  the  sugar  will  be  I 
dissolved^  and  at  the  end  of  the   process  nothing  will   remain  in   the , 
percolator  except  the  straining  medium  and  any  insoluble  matter  that  { 
was  mixed  with  the  sugar. 

For  preparing  pharmacopceial  syrups  this  process  of  peixolation  is 
permitted,  but  the  writer  has  found  that  it  possesses  the  great  objet^tioQ, 
that  there  is  always  a  considerable  quantity  of  sugar  that  is  not  dissolved  ' 
by  the  percolating  liquid,  and  in  order  to  redissolve  this  it  is  necessary  j 
to  spre^  the  sugar  carefiJly  over  the  cotton  plug  and  pass  the  liquid] 
through  once  more.     But  even  this  is  not  always  sucecfisful. 

For  the  preparation  of  s>Tup  for  soda-fountain  use  this  method  ofj 
cold  percolation  is  unexcelled,  for  in  this  case  the  complete  solution  of] 
the  sugar  is  not  absolutely  necessary.     Soda  s>Tup  can  be  prepared  in 
the  very  simple  apparatus  shown  in  Fig,  175.     This  apparatus  was  built 
of  two  fivo-gallon  castor-oil  tins,  the  lower  one  provided  with  a  bra^ 
faucet,  while  a  sufficient  amount  of  the  lx>ttora  of  the  upper  one  was  left  j 
to  fc»nn  a  margin  on  which  rested  a  diaphragm  of  tin,  [nerced  with  holes, 
over  which  was  placed  a  piece  of  Canton  flannel  wliich  served  as  a  strainer. 
Through  the  center  of  this  diaphragm,  up  to  the  top  of  the  upper  can, 
paasea  a  piece  of  tin  tubing  intended  to  permit  the  exit  of  air  from  th<^l 
lower  can.    This  diaphragm  being  placed  in  position,  granulated  sugarl 
is  thrown  in  the  upper  can  until  completely  filled,  and  one  ealloQ  of  water] 
is  puurcil  thereon.     The  water  penetrates  the  sugar,  dissomng  it,  and  ii . 
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finally  passed  through  the  strainer  on  the  diaphragm,  dropping  into  the 
lower  can  a  saturated  solution  of  sugar  and  water.  When  the  first  gallon 
of  water  has  passed  through  the  sugar  is  repacked  in  the  upper  can, 
and  a  half-gallon  of  water  poured  on;  and  we  thus  obtain  about  four 
to  five  gallons  of  a  thick,  transparent  syrup.  The  sugar  remaining 
in  the  upper  can  is  poured  on  paper,  dried,  and  used  another  time  with  a 
fresh  quantity  of  sugar.  The  quality  of  the  sugar  used  in  making  syrups 
is  of  great  importance,  as  some  brands  of  sugar  give  syrup  that  does  not 
keep  well.     "Crystal  A"  confectioners'  sugar  is  the  one  recommended. 

As  to  the  special  methods  of  manufacturing  syrups,  the  following 
table  gives  a  glance  at  the  various  processes  employed. 

TABLE  OF  OFFICIAL  SYRUPS 
Process  Galenic  Preparatiomt.  Chemical  Preparations, 

Bailing  with  sugar.  Syrup  of  acacia. 

Adding  Medicated  Liquid 
TO  Strup. 
Medic  ATI  NO  Liquid. 
Aqueous  solution. 

Syrup  of  citric  acid.  Syrup  of  fern>U8  iodide. 

Syrup  of  hydriodic  acid. 
Fluidextract.  Syrup  of  rhubarb. 

Syrup  of  sarsaparilla,  compound. 
Syrup  of  senega. 
Syrup  of  senna. 
Syrup  of  squillf  compound. 
Tinctuie.  Syrup  of  rhubarb,  aromatic. 

DQutei  tincture.  Syrup  of  lactucarium. 

DnaoLviNo  Sugar  in  the 
Medicating  Liquid. 
Medicating  Liquid. 
Aromatic  water.  Syrup  of  orange  flowers. 

Aqueous  solution.  Syrup  of  hypophosphites.        Syrup  of  calcium  lacto- 

phosphate. 
Syrup  of  tar. 
Infusion.  Synip  of  wild  cherrj'. 

Diluted  tincture.  Syrup  of  orange. 

Syrup  of  tolu. 
Syrup  of  finger. 
Diluted  fluidextract.      Syrup  of  ipecac. 
Vinegar.  Syrup  of  squill. 

The  table  just  given  affords  an  insight  into  the  many  modifications 
necessary'  in  preparing  the  official  syrups,  and  we  can  now  turn  to  a 
special  consideration  of  the  points  regarding  the  official  syrups,  giving 
the  same  in  alphabetic  order. 

special  notes  on  official  syrups 
SYRUPUS— Syrup 

(Sirup — Simple  Syrup) 

^'(mdensed  Recipe. 

Dissolve  850  Gm.  sugar  in  enough  <listilled  water  to  make  1  liter,  either  by  hot 
^ution  or  by  cold  percolation.  The  amount  of  water  used  at  first  in  either  method 
«  450  mils.     For  details,  see  U.S.P.,  p.  425. 

Remarks. — Syrup,  or  what  is  commonly  called  simple  syrupf  is  ap- 
proximately a  65  per  cent,  solution  of  sugar  in  water.  In  1000  mils  (or 
1313  (qtunmes)  of  the  syrup  there  are  850  grammes  of  sugar  dissolved, 
hence  the  percentage  strength  is  850  -r-  1313  or  64.7.  It  is  prepared  either 
by  dissolving  with  boiling  water  or  by  percolation  of  water  through 
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BU^ar,     The  official  syrup  should  have  a  specific  gravity  of  al:x>ut  1 .3 
and  it  is  exceedingly  poor  economy  to  attenipt  to  use  a  syrup  much  thin-i 
ner  than  this.     Syrups  containing  a  smaller  quantity  of  sugar  will  invari 
ably  ferment,  and   the  apparent  economy  in  saving  a  small  quantity! 
of  supar  in  making  the  syrup  is  more  than  counterbalanced  by  the  necei 
eity  nf  throwing  away  a  batch  of  spoiled  syrup.     If  the  syrup  is  properly 
prepared,  there  is  no  necessity  for  elaborate  precautions  of  presei-ving 
the  same,  although  it  should,  of  course,  be  kept  in  well-stoppered  bottles- 
Forch  has  studied  the  keeping  qualities  of  simple  syrup  and  other  phar- 
macopoeia syrups  and  has  found  that  when  properly  prepared  and  stored 
the  bacterial  count  is  insignificant. 

SYRUPUS  ACACLffi— Syrup  of  Acacia 

(Syr*  Acac.) 

Condensed  Rtcipe. 

One  hundred  fsjftmmes  of  acacift  nre  dissolved  in  430  mils  distilled  wnii^r  in 
enameled  or  porcelain  ve.s»eL     The  mucilage  is  then  heated  on  a  water  hath,  with  I 
Gni   «ui;ar^  until  the  latter  is  dissolved.     8train  the  hot  syrup  and  add  enouich  watiT 
to  niiike  a  liter.     Bottle  while  fliill  hot  in  smidl  sterilised  containers.     For  detnllA, 
see  U,8,P,,  p.  426. 

Remarks. — In  this  recipe,  a  syrup  is  made  by  boiling  aeaeia  and  sug;ar 
in  water  as  the  product  is  likely  to  ferment,  the  pharmacopoeia  directing  J 
that  it  be  stored  in  small  tip:htly  stoppered  sterile  bottles.     Some  pbar-| 
macists  use  it  as  a  pill  excipient,  although  pills  so  made  are  usually  tc 

hard. 
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SYRUPUS  ACIDI  CITRICI— Syrup  of  Citric  Acid 

(Syr.  Acid.  CitO 

Condensed  Reeipt, 

inip'edieni.n. ^Oitric  acid,  10  Gm.;  distilled  water  and  tinetiire  of  lemon  p«fl, 
each,  10  inil.'s;  i«ynip,  eiuHigh  to  iiuiko  1  liter. 

Mnni}mlQiion, — Dissolve  llie  acid  in  the  water  and  add  to  the  syrup*  Tlien  adil« 
the  tincture  and  enough  synip  to  make  a  liter.     For  details^  see  U.S.P.,  p.  426. 

Renmrks. — This  is  approximately  the  average  soda-foimtain  syrup  of  j 
lemoji,  although  that  made  from  the  fre.«h  lemons  is  much  to  be  pwv^ 
ferrcd.     Used  entirely  as  a  flavor.     No  dose  given  by  the  pharmacopo&ia, 

SYRUPUS  ACIDI  HYDRJODICI— Synip  of  Hydriadic  Add 

This  official  derivative  of  hydriodic  acid  can  best  be  exj^lained  in 
Part  III.  (p.  394). 

SYRUPUS  AURANTII— Syrup  of  Orange^ 
(Syr,  Aurant) 

ee  peel,  50  mils;  citric  arid»  5  Gm.;  migAr, 
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M"*  of  sweet  orance  . 
»H(th  to  make  1  liter.     Purified  talc  a«  clarifier. 


Condenwd  fffHpe. 

Gm. 

.V'  »*j    -  i  nivtrnte  the  tinrture  with  the  talc  irnd  with  400  mrb  of  mmtm*^ 

filtt^r  iho  iirid  ttnd  the  guiciir  in  the  filtrate,  without  heat  and  finally  add 

cnou*^ ..,..  U)  make  u  liter.     For  dcjtaila,  aee  U.S. P.,  p.  427. 

Rrjfifirks^ — This  is  a  very  palatable  flavoring  syrup,  hence  no  doeeii 
!  it  in  the  pharmacopoBiu« 
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SYRUPUS  AURANXn  FLORUM— Syrup  oi  Orange  Flowers 

(Sjrr.  Aurant.  Flor*) 
Cmdmaed  ReriDt, 

Dtsaolve  85ft  Ctm.  sugar  in  enough  orange  flower  water  to  make  1  Itter^  either  by 
ipUlion  or  bv  percoktian.  In  both  aise^,  the  sugar  is  first  treated  with  450  mils  of 
tlieiniler.     For  details,  see  U.S.  P.,  p,  428. 

Remarks. — Another  pleasant  flavoring  syrup* 

SYRUPUS  CALCn  LACTOPHOSPHATIS— Syrup  of  Calcium 

Lactophosphate 

This  syrup  will  be  considered  among  the  derivatives  of  lactic  acid 
(p.  610). 

SYRUPUS  FERRI  lODIDI— Syrup  of  Ferrous  Iodide 
PuMy  described  among  the  compounds  of  iron  (Chapter  XXXI). 

SYRUPUS  HYPOPHOSPHIT0M— Syrup  of  Hypophosphites 

(Syr.  Hypophcs.) 
Hrcipe. 

erUs. — Calcium   hypophosphite,    45   Gm.;  potassium  and  sodium   hypo- 
ites,  of  each  15  Gm.;  diluted  liypophospborous  acid,  2  mils;  glycerin,  50  mils; 
w.  600  Gm, ;  iliatilled  wat^r,  enough  to  make  1  Hter* 

Manirmhitimt^ — Dissolve  the  hypophoaphitea  in  500  mils  of  water,  add  the  acid, 
itter,  :  !  vcerin  and  the  sugar  to  the  filtrate,  dissolve  the  sugar  by  cold  agita- 

ttoKi,  Lt  lug  enough  water  to  make  a  liter. 

Remarks, — In  the  manufacture  of  this  syrup,  if  any  difficulty  is  found 
in  disdolving  the  calcium  hypophosphite,  the  fault  is  apt  to  lie  in  the  salt, 
as  a  large  amount  of  commercial  calcium  hypophosphite  is  not  pure. 

Dost, — 10  mils  (2J^  Buidrachms). 

SYRUPUS  IPECACUANHA— Syrup  of  Ipecac 
(Syr,  Ipecac.) 

^  imgmimUit, — Flm'dextract  of  ipecac%  70  mils:  acetic  acid,  10  mils;  glycena,  100 
ttik; sugar,  700  mils;  water,  enough  to  make  1  liter. 

MofiipulaiiotK — Mix  the  acid  with  'SOO  mils  of  water  and  to  the  mixture  add  the 

SEtract.     Macerate  twenty-four  hours,  filter  and  wash  filter  with  enough  water 

m$ke  450  mils.     To  this  filtrate  add  the  glyeeriu,  dissolve  the  sugar  in  it,  then  add 

__  wmter  to  make  1  liter.    The  sugar  may  be  dissolved  either  by  cold  agitation 

hf  percoiatioa*     For  details,  see  U.S.P.,  p.  431. 

Remarks. — Note  that  while  seven  syrups  (rhubarb^  sarsaparilla  com- 
pound, senega,  senna,  squill  compound,  ginger  and  ipecac)  are  made 
*^^"^,  the  fluidextract,  the  first  five  are  made  by  simply  mixing  the  fluid- 
•t  with  the  syrup,  while  in  making  the  last  two  the  fluidextract 
i.-'  aijut^d  with  wat-er  and  other  ingredients,  filtered,  and  sugar  dissolved 
in  the  perfectly  transparent  filtrate.     The  latter  process — shown  in  the 
for  s>Tup  of  ipecac — is  much  preferable  merely  to  mixing  the  fluid- 
'  t  with  s\Tups  (as  in  making  sjTup  of  rhubarb),  which  almost  in* 
^^ttrtably  yields  a  cloudy,  unsightly  product.     In  making  syrup  of  ipecac, 
acetic  acid  is  added  to  insure  solution  of  the  alkaloid,  emetine. 

Dose, — Expectorant,  1  mil  (15  minims).  Emetic,  15  mils  (4  fluid- 
niduus). 
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SYRXIPUS  LACTUCARn— Syrup  of  Lactucarium 
(Sjrr.  Lactucar.) 

Condensed  Recipe. 

Ingredients. — Tincture  of  lactucariiim,  100  mils;  glycerin,  200  mils;  citric  acid, 
1  Gin.;  orange  fiower  water,  50  mils;  s;^'rup,  enough  to  make  1  liter. 

Manifndalion. — Dissolve  the  acid  m  the  orange  flower  water.  Mix  tlie  tincture 
with  the  Klycerin  and  add  to  it  the  acid  solution.  After  filtration  add  enough  tyrup 
to  make  1  liter.     For  details,  sec  U.S. P.,  p.  431. 

Dose. — 10  mils  {2^^  fluidraehms). 

SYRXIPUS  PICIS  LIQUIDJE— Syrup  of  Tar 

(Syr.  Pic.  Liq.) 
Condensed  Recipe. 

Ingredients. — Tar,  5  Gm.;  alcohol,  50  mils;  magnesium  carbonate,  10  Gm.;  sugar, 
850  Gm.;  water,  enough  to  make  1  liter. 

Manipulation. — Triturate  the  tar  dissolved  in  the  alcohol  with  magnesium  car- 
bonate and  50  Gm.  sugar;  then  add  water  filter,  dissolve  the  rest  of  the  sugar  in  the 
filtrate  and  lastlv  add  to  the  strained  syrup  enough  water  to  make  1  liter.  The 
sugar  is  dissolved  either  by  cold  agitation  or  by  percolation.  For  details,  see  U.S.P., 
p.  431. 

Remarks. — In  making  this  syrup  the  washed  tar  is  dissolved  in  alcohol, 
triturated  with  magnesium  carbonate  and  water,  and  then  filtered.  In 
the  resulting  tar  water  the  sugar  is  dissolved.  For  general  purposes,  as 
in  cough  syrups,  a  syrup  prepared  from  glycerole  of  tar  (p.  767)  (1  drachm 
glycerole  to  the  fluidounce)  is  more  convenient. 

Dose. — 4  mils  (1  fluidrachm). 

SYRUPUS   PRUNI   VIRGINIANiE— Syrup   of   WUd   Cherry 

(Syr.  Prun.  Virg.) 
Condensed  Recipe. 

Inqredients. — Wild  cherry  bark,  150  Gm.;  sugar,  800  Gm.;  glycerin,  50 mils;  water, 
enough  to  make  1  liter. 

Manipulation. — Percolate  the  bark  with  a  mixture  of  glycerin  and  water.  Dis- 
solve the  sugar  in  the  percolate,  either  by  cold  agitation  or  by  percolation.  For 
details,  see  U.S.P.,  p.  432. 

Remarks. — This  syrup,  which  enjoys  just  popularity,  is  made  by  per- 
colating wild  cherry  bark  with  a  cold  mixture  of  glycerin  and  water; 
dissolving  sugar  in  the  percolate  thus  obtained.  In  the  former  pharma- 
copoeia (U.S.P.  VIII)  the  bark  was  percolated  with  water,  glycerin  being 
added  to  the  percolate,  the  idea  being  that  a  ^ycerin-water  menstruum 
dissolved  the  tannin  of  the  bark  making  a  bitter  syrup.  Aft^r  consider- 
able controversy,  the  older  method,  the  one  used  in  U.S.P.,  1890,  was 
adopted  for  the  present  edition. 

It  is  imperative  that  heat  be  avoided  in  making  this  syrup,  since  heat 
prevents  the  formation  or  causes  the  volatilization  of  the  active  principle, 
hydrocyanic  acid.     (See  p.  700.) 

Dose. — 4  mils  (1  fluidrachm). 

SYRUPUS  RHEI— Syrup  of  Rhubarb 
(Syr.  Rhei) 

Cowirnsfd  Recipe. 

Ingndienta.  — Miiidcxtract  of  rhubarl),  100  mils;  spirit  of  cinnamon,  4  mils; 
pot.'iHsiuin  carbonate,  10  (Jin.;  water,  50  mils;  syrup,  enough  to  make  1000  mils. 

Mnnipidation. — Mix  the  spirit  with  the  tluidextractj  add  the  potassium  carbonate 
c'»s.Hi»lve«l  in  the  water,  lastly  add  the  syrup.     For  details,  see  U.o.P.,  p.  433. 


SOLUTIONS,   MUCILAGES,   SYRUPS,   AND   HONEYS  199 

Remarks. — Syrup  of  rhubarb  is  prepared  from  the  fluidextract  of 
rhubarb  and  spirit  of  cinnamon,  potassium  carbonate  being  employed  to 
aid  in  dissolving  the  difficultly  soluble  resins  found  in  the  rhubarb.  An 
aqueous  solution  is  thus  obtained,  in  which  the  requisite  amount  of  sugar 
is  dissolved.  This  syrup  is  a  laxative,  while  aromatic  syrup  of  rhubarb  is 
chiefly  astringent,  the  aromatic  it  contains  bringing  about  this  different 
action.  More  concerning  this  therapeutic  difference  will  be  said  when 
the  drug,  rhubarb,  is  discussed. 

Dose. — 10  mils  (23^  fluidrachms). 

STRUPUS  RHEI  AROMATICUS— Aromatic  Syrup  of  Rhubarb 
(Syr.  Rhei  Arom. — Spiced  Syrup  of  Rhubarb) 

Condensed  Recipe, 

Dissolve  1  Gm.  potassium  carbonate  in  150  mils  aromatic  tincture  of  rhubarb 
and  then  add  enough  syrup  to  make  1  liter. 

Remarks. — This  syrup  is  made  by  mixing  syrup  with  aromatic  tinc- 
ture of  rhubarb,  previously  rendered  alkaline  with  potassium  carbonate. 
The  alkali  is  employed  for  the  same  reason  as  in  making  syrup  of  rhubarb. 
Turn  to  aromatic  tincture  of  rhubarb  (p.  232),  and  note  what  aromatics 
it  contains. 

Dose. — 10  mils  (23^  fluidrachms). 

STRUPUS   SARSAPARILLA   COMPOSITUS— Compound   Syrup   of 

SarsapariUa 

(Syr.  Sarsap.  Co.) 
f.'ondefued  Recipe. 

Ingredients. — Fluidextract  of  sarsaparilla,  200  mils;  fiuidextracts  of  glycyrrhiza 
and  senna,  of  each  15  mils;  oils  of  sassafras  and  anise,  of  each  0.2  mil;  methyl  salicy- 
late, 0.2  mil;  alcohol;  syrup  enough  to  make  1  liter. 

Manipulation. — Dissolve  the  oils  in  the  alcohol,  add  the  fiuidextracts  and  then  mix 
with  the  syrup.     For  details,  see  U.S. P.,  p.  434. 

Remarks. — Compound  syrup  of  sarsaparilla  affords  a  good  test  of 
memory,  and  its  constituents  form  a  question  of  which  examining  boards 
are  quite  fond.  Note  the  three  fiuidextracts  and  the  three  oils  used  in 
its  manufacture.  The  uses  of  the  syrup  as  an  adjuvant,  especially  for 
quinine,  are  well  known. 

Dose. — 15  mils  (4  fluidrachms). 

SYRXIPUS  SCILLiE— Syrup  of  Squill 

(Syr.  Scill.) 

('andtMed  Recipe. 

Dissolve  800  Gm.  sugar  in  450  mils  vinegar  of  squill  by  gentle  heat  and  finally 
»dd  enough  water  to  make  1  liter. 

Remarks. — Syrup  of  squill  is  now  made  by  dissolving  sugar  in  vinegar 
ofpquill  at  gentle  heat.  In  the  pharmacopceia  of  1890  the  vinegar  of 
^uill  was  first  boiled  and  filtered;  this  is  not  now  necessar>',  since  the 
^H)ilinK  is  performed  in  the  manufacture  of  the  official  vinegar.  (See 
p.  2.55.) 

Dose. — 2  mils  (30  minims). 
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SYRUPUS  SCILL-ffi  COMPOSITUS— Compound  Syrup  of  Squill 

(Syr.  ScUl.  Co.— Hive  Syrup) 
Candemed  Recipe, 

1  ngrfdirfUs,^F\nideximcis  of  squill  and  senega,  of  each,  80  mils;  antimony  nnd 
potassium  tartrnte,  2  Gm.;  distilled  water;  synip,  enouf^h  to  make  1  liter. 

Manipulation, — Dissolve  tlie  tartrate  in  warm  water,  add  to  syrup,  then  add  th« 
fluidextracte  and  hiatly  enough  water  to  make  1  liter.     For  details,  see  U.S.P.,  p.  434. 

Reffiarks, — Compound  syrup  of  squill  is  made  from  the  fiuidextraeUi 
of  squill  and  senega,  the  aqueous  solution  of  the  active  principles  of  these ^ 
drugs  being  filtered  through  purified  talc,  and  to  the  clear  filtrate  a  scil 
tion  of  tartar  emetic  is  added,  and  in  the  resultant  liquid  sugar  is  di 
solved.     It  is  called  Coxe^s  hive  syrup. 

Dose. — 2  mils  (30  minims). 

SYRUPUS  SENEGA— Syrup  of  Senega 

(Syr.  Seneg.) 

C^ndmnd  lUeipe. 

Two  hundred  mils  of  fluidextract  of  senega  are  mixed  with  enough  syrup  to  ] 
I  liter. 

Remarks, — In  preparing  the  fluidextract  of  senega  (see  p.  248)  alkali 
is  useii  to  hold  the  pectin  of  the  drug  in  solution,  hence  a  s>Tup  preparedj 
from  the  fluiflextract  does  not  gelatinize  as  the  old  form  of  syrup  did. 

DoH€. — 4  mils  (1  fluidrachm). 

SYRUPUS  SENN^— Syrap  of  Senna 

(Sjrr.  Senn.) 

Condensed  Recipe. 

Five  mils  of  oil  of  coriander  are  mixed  with  250  mils  of  duJdextr»ei  of  senna  i 
then  enough  syrup  is  added  to  make  1  liter.  , 

Remarks, — Note  that  the  National  Formulary  gives  recipes  for  a  eoin<<fl 
pmmd  stfTup  of  senna  and  for  aromatic  syrup  of  senna;  as  well  as  for  a™ 
compound  syrwp  of  Jigs,  which  contains  senna. 

Dose* — 4  mils  (1  fluidraehm)* 

SYRUPUS  TOLUTANUS— Syrup  of  Tolu 


(Syr.  Tolu.) 


Condensed  Recipe. 


earhonat4!)«  j 


Fifty  mils  of  tincture  o(  tolu  are  triturat«tl  with  10  Cm.  QUiniMiti 
60  Om,  suKur  and  with  water.     The  mixture  is  filler©<i  and  76CIUin.  magn^r  are  dis- 
solved in  the  filtrate?  by  aid  of  gentle  heat.     The  syrup  is  strainefl  and  the  strainer  is] 
then  washed  with  enough  water  to  make  I  titer.     Tlie  sugar  may  also  be  dissi»lvtnl  | 
in  the  filtrate  by  cold  percolation.     For  details^  see  U.S,F.,  p.  43b. 

Remarks, — The  official  recipe  just  given  is  suhstaLtially  the  proce^j 
of  the  pharmacopoeia  of  1870^  and  yields  a  handsome  aromatic  yellow] 
syrup.  The  process  of  1880 — digesting  a  mixture  of  balsam  of  tolu  and] 
sugar  witli  wutt^r — was  cumljersome  and  yielded  a  poor  product,  and  thej 
process  of  1890 — dissolving  sugar  in  a  wat^r  of  tolu  made  by  rubbing  an  ( 
alcoholic  sohition  of  the  balsatn  with  precipitated  calrium  phosphate  and! 
water  —was  not  much  better.  The  color  is  due  to  the  fact  that  the  alka- 
line magnesium  carbonate  acts  on  the  resin  of  the  balsam  found  in  the 
tincture,  producing  a  characteristic  yellow  tint. 

Dose, — 15  mils  (4  Huidrachms). 


fa^ 
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SYRUPUS  ZINGIBERIS— Syrup  of  Ginger 

(Syr,  Zingib.) 

Cmdmmi  RcHpc, 

^  Tbifty  mils  of  Buidextiwt  of  ginger  is  dissolved  in  20  mils  of  alcohol  ajid  the  solu- 
tiMi  ti  triturated  with  10  Gm.  magnesium  carbonate,  60  Gm,  sugar  and  with  water. 
IV  mixture  is  filtered  and  760  Gni«  sugar  are  diasolved  in  the  nitrate  as  iti  making 
Ifrnp  of  tolu. 

Remarks. — Symp  of  ginger  is  prepared  like  s^Tup  of  tolu,  except  that 
it  b  the  fluidextract  that  is  rubbed  with  magnesium  carbonate  and  water 
ftiid  not  the  tincture. 

Iktm. — 15  mils  (4  fluidrachms). 

Syraptts  Amvgdala  (U.S.P,  VIII)  was  prepared  by  mixing  together  10  mils  of 
•piiii  of  bitter  almond,  100  mils  of  orange  flower  water  and  S9€  milw  of  syrup.  This 
Cfmnoparent  preparation  b  quite  different  from  the  syrup  of  almoml  of  the  pharraa- 
copcem  of  1890^  which  was  a  milky  liquid  prepared  from  an  emulsion  of  almond.  It 
is  popular  as  a  flavor  in  the  South  under  tne  name  orffeatc  sryup, 

Sympus  Fcrri  Quiiiin«  et  StrychiniiMB  Phosphatum  (U.S.P.  VIII)  is  now  found  in 
the  National  Formulary.  Although  its  method  of  manufacture  is  different  from  that 
giTea  in  the  last  pharmacopceia^  the  two  products  are  practically  identical.  It  is 
eomiiiocily  called  aa^UyfC^  syrup  and  is  an  excellent  tonic,  although  of  rather  hmited 
populazitv  becaxise  of  its  intensely  hitter  taste.  To  make  a  stable  preparation  is  a 
matter  of  difficulty,  the  usual  product  turning  black  and  eventuallv  precipitating. 
The  dose  b  4  mils  CI  flviidrarhm)^  containing  about  ^^q  grain  of  a  try  cK  nine. 

Syrupus  Hypophosphitum  Compositus  (L'.S.P.  VllI;  N.F.  IV)  is  a  combination  of 
Uic  hyp<->pho8pnite3  of  calcium,  potassium  sodium,  inm  and  manganese  along  with 
<|titmne  and  str>xhniric.     It  is  given  in  doses  of  8  rails  (2  fluidrachms). 

Sympus  Hypophosphitum  cum  Ferro  (U.S.P.  1890)  was  the  official  syrup  of 
liypophosphite^  combined  with  ferrous  lactate.  It  was  never  ver>'  popular,  compound 
^Tup  of  hypophoephit-es  Iwing  a  much  more  satisfactory  proline t. 

Syrupus  Roan  (U.S.P.  VI 11;  N.F.  IV)  is  made  by  diluting  fluidextract  of  rose  with 
£littMl  sulphuric  acid  and  water  and  then  dissolving  sugar  in  the  filtered  fluid.  It 
ii  used  as  a  flavor. 

Sjmpus  Caleii  lodidi  (N.F.),  is  prepared  by  hrst  making  a  solution  of  ferrous 
Iodide  from  iodine  and  iron  wire  and  then  treating  this  with  precipitated  calcium 
tttboDJ^te;,  when  a  solution  of  calcium  iodide  is  obtained.  In  this,  sugar  is  dissolved. 
ML — ^2  mils  (30  minims.) 

Sjropiu  Ferri  et   Mangani  lodldi  (N.F.)  is  prepared  by  making  a  solution  of 
roum  iodide  from  iodine  and  iron  wire  and  filtering  directly  into  sugar;  then  making 
a  iDlution  of  manganese  iodide  from  manganese  sulphate  and  sodium  iodide  and 
B'  ^  into  the  iron-sugar  solution.     Dose. — I  mil  (15  minima). 

>  lodotannicus  (N.F.)  is  prepared  by  heating  tannic  acid,  iodine  and 
»mtcr  m  a  tlask  provided  with  an  upright  condenser  until  the  free  iodine  has  become 
dMmieaUy  combmed  with  the  other  ingredients;  then  sugar  is  added.  Power  claima 
Ihii  tlie  product  is  nothing  else  but  an  impure  hydriodic  acid.     Doie,'^  mils  (1 

Synipot  "Pita  Strobi  Compositus  (with  and  without  morphine).  The  National 
rmulary  recognizes  this  popular  cough  remedy  both  with  and  without  morphine^ 
former  nrprcsenting  the  latter,  plus  0.5  Gm.  of  morphine  sulphate  to  the  liter, 
"  ^HiM  Pini  Strobi  Cotnposiius  is  prepared  by  percolating  white  pine  bark,  wild 
jf,  spikenard  root,  balm  of  Gilead  buds,  sanguinaria,  sassafras  bark  and  cudbear 
a  menstruum  composeil  of  glycerin,  alcohol  and  water.  In  the  percolate  is 
i  sugar,  oil  of  sassafras  and  chloroform  (6  mils  to  the  liter).  The  alcohol 
hi  »  approximately  150  m'ds  to  the  liter.  The  dose  of  the  morphineless  synip  is 
(  (1  flutdraclim)  while  that  cont^iining  morphine  is  2  mils  (30  minims). 
9frmpoM  Rubi  Id«i  (N.F.)  is  the  pleasant  flavoring  syrup  of  raspberry  and  the 
iteipccivtn^  like  that  of  the  pharmacopoeia  of  1890,  directs  that  the  syrup  be  prepared 
ho  the  fresh  fruit  and  not  from  the  commercial  fruit  juice.  The  recipe  should  he 
tmA  nmre  it  is  a  type  formula  which  can  be  used  for  makmg  most  of  the  fruit  syrups. 

Sffupua  SemuB  Aromaticus  (N.F.)  is  prepared  by  percolating  jalap,  rhubarb. 
hitto  cinnamon,  clove,  nutmeg  (previously  mixed  with  oU  of  leraon)  with  dilutea 
daoboL  Tiie  tincture  is  mixed  with  fluidextract  of  senna  (125  mils  to  the  liter)  and 
1km  iit^ar  14  dtaaolved  in  the  mixture,     Do^v\— 8  mils  (2  fluidrachms). 
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I^tin  namo 


Eoglish  name 
or  BynoDym 


Ingredients 
(figurea  ahow  amount  used  in  1000  mils) 


Remarks 


Syruinis  allii. 

Syrupus  althvsr. 

SyrupuM  ammonii 
nypophospbitis. 


Syrupus  asari  rom- 
positus. 


Syrupuii  bromid- 
orum. 


Synipus  nalcii  et 
sodu  h3rpopho8phi- 
tum. 

Ssmipus    calcii    hy- 
drochlorophos- 
phatis. 

Syrupu*  calrii  hypo- 
phosphitis. 

Hynapus  calcii 
iodidi. 

Ssmipus  calcii  lac- 
topnosphatin  et 
ferri. 

Syrupus  cimicifugn 
compositus. 


Syrup  of  garlic. 


Syrup  of  marsh' 
mallow. 


I  Fresh  garlic,  200  Gm.;  diluted  acetic     A  preparation  of  the 
'    acid;  sugar.  1    pnarmacopoeia       of 

1890. 


'  Alth«a  root:  water;  alcohol,  30  mils; 
I    clycerin.  100  mils;  sugar. 


'  Syrup  of  ammo- 
I  nium  hypophos- 
I    phitc. 


Ammonium    hypophoaphitc,   35  Gm.; 
diluted    hypopnosphorous    acid,    dis- 
tilled   water,    glycerin,    sugar;    com- 
.  .     ^^^      .... 


pound  spirit  of  vanillin  as  flavor. 


Compound  n.\Tup  '  Asarum;  cochineal;  potassium  carbon- 
of  Cfanada  snake  ate;  alcohol;  water.  Add  to  the  tine- 
root,  ture;  fluideztract  of  ipecac:  and  sugar. 


Qyrnp  of  the  bro-    Bromides  of  potassium,  sodium,  am- 
mides.  monium,  calcium,  lithium:  compound 

syrup  of  sarsaparilla;  syrup.  Tirfcture 
of  vanilla  as  flavor;  compound  tinc- 
ture of  cudbear  as  color. 

Syrup  of  calcium    Hypophosphites    of    calcium  and    so- 


and  sodium  hy-  i    dium,  of  each  35  Gm.:  hypophosphor- 
pophosphites.      I    ous  acid;  sugar;  water. 

'  Svrup  of  calcium    Precipitated   calcium    phosphate;    hy- 
.    hvdrochloro-        ■    drocnlorio  acid;   water;  syrup;   tinc- 

phoaphatc.  *    ture  of  lemon  peel. 

[  I 

Svnip  of  calrium    Calcium  hypophosphite,  35  Gm.;  hy- 
I    nypopho^phite.        pophosphorous  acid;  sugar:  water. 

Ssrrup  of  calcium    

;    iodide. 


Ferrous  lactate,   8.5  Gm.;   potamiium 
actophosphate      citrate,  8.5  Gm.;  water;  syrup  of  cal- 
I    with  iron.  <    cium  lactophosphate. 


Syrup  of  calcium 
lac       ■ 


Keep  in  well-ntoppar' 
ed  comi;>lctely  filled 
bottle*. 

Dose.— 4  mils  (1  flui- 
drachm). 


Used     in     whoopinc 
cough.  I><Mr.— 4 

mils  (1  fluidrachm). 
Used  as  vehicle  for 
iodides. 

/>oM.— 4  mils  (1  flui- 
draohm). 


Dose.— 4  mils  (1  flui- 
drachm). 


Dose.— 4  mils  (1  flui- 
draohm). 


DoM.— 4  nils  (1  flui- 
drachm). 


See  p.  201. 


Do9e.^-4  mils  (I  flui- 
drachm). 


Compound  B3rrup    Fluidextracts  of  cimicifuga,  glycyrrhisa.   Dose.— 4  mils  (1  flui- 
.    of  act»a.  I    senega  and  ipecac;  wild  cherry;  sugar;      drachm). 

'    water.    Purified  talc  as  clariner.  ' 


I  .  I      .  .  ' 

SjmipuH  cinnamomi.   Syrup   of   oinua-  ,  Saigon    cinnamon;    alcohol,    50    mils: 
I    mon.  I    cinnamon  water.     Add  to  the  perco- 

late, sugar  and  cinnamon  water. 


SyrupuM  codeina*. 


Syrupus  eriodictyi 
aromaticus. 


Syrupus      ferri      et 
tiiangani       iodidi 


KyrupuM  ferri  hypo- 
phosphitis. 


I 

Ssrrup  of  codeine.     Co<leine  nulphate,  2  gm.;  syrup 


Syrupus  r  o  r  r  i  - 
gens. 


Syrup  of  iron  and 
mangancM*  io- 
dides. 


Fluideitrart  of  eriodictyon;  solution  of 
potassium  hvdroxide;  compound  tinc- 
ture of  caniamom;  oils  of  sassafraA. 
I  emon  and  clove;  alcohol:  water;  mag- 
nesium carbonate.  Dissolve  sugar  in 
the  filtrate. 


Do«r.^-4  mib  (1  flui- 
drachm). 

I  Do«e.^-4      mib      (66 

'    minims). 

I 

Used  as  a  maaker  of 
i    the     bitterness     of 

2uinine  (see  p.  76th. 
»o«e.— 8     mils      (2 
fluidracbms). 


.  I  See  p.  201 . 


Svrup    of    ferric  .  Ferric   hypophosphite,    17.5  Gm  :   po- 
hypophosphite.   |    taiutium  citrate;  sugar:  orange  flower 
-    water;  distilled  water.  I 


Syrupu.^  ferri  lacto- 
phosphatin. 

.'^yrupu*  f«'rri  i»rut*»- 
rhloridi. 

SyrupuH  ferri.  «iui- 
ninie  et  srryrhniua* 
phi>«phatum. 


Ferrous 
sugar:  syrup; 


lactate:      pho9ph( 
rup;  distilled  wat< 


one 
ater. 


acid: 


Syrup  of  iron  lac- 
topnosphate. 

Syrup  of  ferrous    Solution  of  ferrous  chloride;  glycerin; 
chloride.  orange  flower  water:  syrup. 

Syru|»of thrpliow-    

l»hutf-4  «if  iron. 
•iui  nine  an  <i 
strychnine 


DoM.— 4  mils  (1  flui- 
drachm). 


Do**.— 4  mils  (l  flui- 
drachm). 


Do*e.^-4  mils  (1 
drachm). 


.See  p.  201. 
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-r 


Utin 


Enicluih  name 
or  syDonym 


Sjmipus   frrri    aac- 
rharati  iiolubilu. 


Ingredients 
(figures  show  amount  used  in  1000  mils') 


Remarks 


Syrup  of  the  sol-    Saccharated  ferric  oxide;  syrup;  water.  ,  Dote. — i  mils  (1  flui- 


"Fupus  firorum 
roropo«itu8. 


Syrupus  glyeyr- 
rhiut. 


uble     oxide     of 
■    iron. 

Compound  sjrrup 
I    of  figs. 


Sjrrup  of  licorice. 


Syropus  hypopho»- 
phitum  compo»* 


.Syrupos   iodotanni- 
cus. 

Syrupus  ipeca- 
ruanhs  et  opii. 


Syrupua  kramerijD. 


>yrupu»  mannsB 


Syrup    of    iodo- 
I    tannin. 

Syrup  of  Dover's 
I    powder. 


Syrup     of     kra- 
mena. 

'  Syrup  of  manna. 


Syrupus    niorphinjs 
et  J 


Sjmipus  papaveris. 


Synipus  phospha- 
tarn  composatus. 


Jackson's  pec- 
toral syrup. 

.  Syrup   of   poppy 
capsules. 

',  Chemical  food. 


Fin,  300  Gm.:  fluidextract  of  senna, 
200  mils;  aromatic  fluidglycerate  of 
cascara  sagrada,  100  mils:  oil  of  fen- 
nel: spirit  of  peppermint;  sugar;  water. 


Fluidglycerate  of  glycyrrhixa ;  s>Tup. 


Syrupus  phospha- 
tum  cum  quinina 
et  strychnina. 

SynipuR  pini  strobi 
mmpoflituH. 


^yrupus  pini  strobi 
'^•mpositu«  cum 
morphina. 

>$nipufl  quinidinjD. 


Tincture  of  ipecac  and  opium.  So  mils; 
spirit  of  cinnamon;  cinnamon  water; 
syrup. 

Fluidextract  of  krameria.  450  mils; 
syrup. 

Manna,  125  Gm.;  alcohol,  65  mils; 
sugar;  water. 

.  Morphine    hydrochloride    0.55    Gm.; 
I    oil  of  sassafras;  syrup  of  acacia. 

Poppy  capsules,  100  gm.;  made  with  a 
decoction  in  which  dissolve  sugar. 

Compound  solution  of  phosphates; 
Bymp:  glycerin.  Colored  with  tincture 
of  cudbear. 

Componnd  svrup  Quinine  hydrochloride,  4.4  Gm. ;  strych- 
of  hydrochloro- I  ninenitrate, 0.14 Gm.; compound solu- 
phosphates.  I    tion  of  phoaphates;  glycerin,  syrup. 

Compound  syrup    

of     white     pine  ' 
with   and   with- 
out morphine. 


drachm). 


A  pleasant  purgative 
resembling  a  well- 
known  proprietary. 
/)o««.— 4  mils  (1  flui- 
drachm). 

A  pleasant  vehicle  for 
bitter  substances. 
Do«e.— 8  mils  (2  flui- 
drachms). . 

Seep.  201. 


See  p.  201. 


DoM.^-4  mils  (1  flui- 
drachm). 


Do9e.^-4  mils  (1  flui- 
drachm) . 

Dote. — 8  mils  (2  flui- 
drachms). 

Dote.^-4  mils  (1  flui- 
drachm). 

/>M0.— 4  mils  (1  flui- 
draohm). 

DoM.— 4  mils  (1  flui- 
draohm). 


Dote.— A  mils  (1  flui- 
drachm). 


Bitterless    syrup 
of  quinidine. 


Quinidine,  3.?  Om.:  ofl  of  orange  peol; 
syrup. 


"yrupui  rhamni 
•••Thwtirj. 


''r'ipuji  rubi 


7'upm  rubi 


''^f^pii*  rubi  id«i. 


Syrup    of    buck-  '  Fluidextract   of   rhamnun   catharticus, 
thorn  berries.  200  mils;  oils  of  fennel  and  cinnamon; 

syrup. 


I 


Syrup  of  rubu.«).     ]  Fluidextract  uf  rUbus,  250  mils;  ssrrup. 


See  p.  201. 


Dote. — 4  mils  (1  flui- 
drachm). 

j  Also    called    eyrupus 
I    spine  cervins.  Dote. 
— 8     mils     (2     flui- 
I    drachms). 

Seep.  201. 

Recognized  in  U.S.?. 
VIII.  Dote. — 4  mila 
(1  fluidrachm). 


Syrup  f»f    black-     The  juice  of  fresh  ripe  black-berries  is    Used  as  a  flavor, 
berry  fruit.  i     mixed    with    sugar;   the    mixture    is 

heated  and  the  syrup  is  stored  in  sterile 
bottles.  I 


Syrup   of   blood-    SaiiKuinuria,    22.'>    (Im..    i.-*    p^Tcoluted 
root.  with    ft   diluted   acetic   acid.      In    the 

eva|M)rttte<i    percolate,    Hugar    ia    dis- 
solved. 


See  p.  201. 

Done. — 2      mils      (30 
minims). 
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Latin  name 


English  name 
or  synonym 


Inffredienta 
(figures  show  amount  used  in  1000  roils) 


Remarks 


Ssmi^ua  senn«  aro- 
maticus. 

Ssmipus  firnnn 
compositus. 


Ssrmiras  sodii  hypo* 
phosphitis. 

Pyrupus      atillingi« 
compositus. 


Aromatic     S3rrup 
of  senna. 

Compound  syrup 
of  senna. 


Svnip  of  sodium 
nypopbosphite. 

Com|x>und  83rrup 
of  stillingia. 


'  DoM, — 4  mils  (1  ilal- 

I    drachms) . 

Fluideztracts  of  senna,   rhubarb  and    Dose. — 8  mils  (2  (lUi- 
frai^ula;   methyl  salicylate;  alcohol,  ,    drachms). 
65  mils;  syrup.  | 


Sodium  hypophosphite,  35  Gm.;  hypo-  ,  Doss, 
phosphorous  acid;  sugar;  water. 


I    draehm) 


mils  (1  fltti- 


Compound    fluideztract    of    stillingia;    Dom.— 4  mils  (I  floi- 
glycerin;  syrup.  |    drachm). 


DOSES  OF  OFFICIAL  STRUPS 

1  mil  (15  minims) Syrups  of  ferrous  iodide  and  of  ipecac  (as  aa 

expectorant). 

2  mils  (30  minims) Syrups  of  squUl^  and  sc^^uill  compound. 

4  mils  (1  fluidrachm) Syrups  of  hydnodic  acid,  senega,  senna,  tar, 

and  wild  cherry. 

10  mils  (2)^  fluidrachms) Syrups  of  calcium  lactophosphate,  hypopho«- 

phites,  lactucarium,  rhubarb,  and  rhubarb 
aromatic. 

15  mils  (4  fluidrachms) Syrups  of  ginger,  sarsaparilla  compound,  and 

tolu. 
No  dose  ffiven  the  official  syrups  not  named  above,  as  all  the  rest  are  flavored 
syrups  and  of  no  medicinal  action. 

HONEYS 
Honeys  are  liquids  containing  medicines  blended  loith  honey.  In 
ancient  times  the  honeys  represented  the  most  popular  class  of  medicinal 
preparations,  but  in  our  present  day  of  elixirs  and  of  S3rrups  the  honeys 
are  falling  into  disuse,  although  one  is  still  recognized  by  the  pharma- 
copoeia. Honey  itself  is  the  natural  product  stored  in  the  honeycombB 
by  the  bees,  as  explained  on  p.  634. 

MEL  DEPURATTTM— Clarified  Honey 
(Mel  Depurat.) 

Condensed  Recipe, 

Any  convenient  amount  of  honey  is  mixed  with  2  per  cent,  of  shredded  paper  pulp 
that  ha8  been  washed  and  expressed  and  a^ain  shreoded.  The  mixture  is  heated  OQ 
a  water-bath;  the  scum  is  removeii,  water  is  added  to  make  up  the  loss  of  weight  by 
evaporation  and  after  straining  5  per  cent,  of  its  weight  of  glycerin  is  added. 

Remarks. — Clarified  honey — Mel  Despumatum  (U.S.P.,  1890) — is 
natural  honey,  clarified  by  mixing  with  shreds  of  wetted  filter-paper  and 
heating  on  a  water-bath,  carefully  removing  the  scum  and  filter-paper 
as  it  rises  to  the  surface  (p.  140).  AVhen  the  clarification  is  complete,  the 
liquid  is  strained  and  mixed  with  5  per  cent,  of  glycerin  in  order  to  pre- 
serve it. 

MEL  ROSiE— Honey  of  Rose 

Condensed  Recipe, 

Huidextract  of  rose  (120  mils)  is  mixed  with  enough  clarified  honey  to  make 
1000  Gm. 

Remarks. — Honey  of  rose  is  prepared  by  blending  12  per  cent,  of 
fluidoxtraet  of  rose  with  clarified  honey.  Honey  of  rose  is  used  in  prepara- 
tion of  mass  of  mercury  (p.  302). 

Dose. — 4  mils  (1  fluidrachm). 

The  National  Formulary  recoRnizes  the  following  honeys: 

Mel  Rosiw  el  Sodii  Boralisj  containing  sodium  borate,  10  per  cent.;  glycerin  and 
honey  of  rose. 


5,  GLTCERITBS,  COLLODIONS,  AND  OLEATES 


205 


Mei  So^iii  Boraiin,  or  Honey  and  Borax,  coniaiiiijig  ttodmrn  liorate*  10  |>er  cent,; 

ii  luid  clarified  honey.  

OXYMELS 

Oxymels  are  liquid  preparations  in  whit-h  the  medicftiuenl  is  dissolved  in  or  com- 
btnad  with  a  mixture  of  vmegar  (or  diluted  acetic  acid)  and  honey.  They  were  im- 
fiorCdUit  nailcnicHls  sevenil  centuries  ago  but  at  the  present  time  there  is  practically 
Ofklir  one  ^ttrvMvor: 

Oxjinel  Sdllje,  N,F.»  which  is  prepared  by  niixinia;  50  Qn\.  of  vinegar  of  sqviill 
with  100  Gni-  of  honey  and  then  heating  the  mixture  nn  a  water-hath  until  it  wetgha 
tOOGm. 

BIBLIOGMAFHY 
fiJi, — (Donovan's  solution)  Donovan,  Ph.  Jl,  2,  1842,  469  and  f>46.     (Lugd'a 
i:.  S.,  Jl,  de.  ph.,  15,  1S29,  519;  Lugol,  Jl.  ile.  ph.,  17,  1831,  381;  Duhamel, 
,\-J.l\,  G,  1834,  115.     (Compound  solution  of  iodine)  Parsona  anil   Wittemore,  Jl, 
Am.  Ch.  8oc.,  33,  1911,  1933. 

Su€-drop  Flask.— DrivBT,  Ph.  Zt.,  55,  1910,  790, 
Afii^»te|;««,— ^Schirmer,  Arch  d.  Pharm.,  250,  1912,  230  and  241. 
-Synijw.— (General)  Dunn,  A.Ph.A.,  57,  190^1,  950;  Cook,  A.Ph.A.,  57,  1909, 
tOOC  Affljuifacture)  Paddock,  Dr.  Circ,  24,  IS80,  120:  Bonvet,  Am.  Dr.,  19,  1890, 
l»,  (Stahilitv-)  Forch,  Sch.  Wsch.  Ch.  Ph.,  51,  1913,  136.  (Eiiston's  Svrup)  Anon, 
A,J,P.,  39,  1867,  177.  (Syrup  of  wild  cherr>')  Umnev*  Nat.  Dr.,  40,  1910,  75. 
^efinA  ajTups)  Hommel,  Merck's  Rep.,  18,  1909,  262.  (Syrup  of  almond)  Blundeau, 
JLJ.Pm  «.  1834.  353. 


CHAPTER  XIII 
ELEORS,  GLYCERITES,  COLLODIONS,  AND  OLEATES 

ELIXIRS 

El^ouils  are  hydro-alcolwlic  solutions  of  medicinal  9iAsianc£s  coniaining 
ntgar.  Therefore,  it  can  be  seen  that  there  is  a  slight  analogy  between 
tbeoi  and  syrups.  In  the  latter,  however,  there  is  much  more  sugar. 
Considering  the  extensive  use  of  elixirs,  it  may  seem  strange  that  so  few 
have  been  mimdueed  into  the  pharmacopceia,  but  two  (aromatic  elixir, 
ftiul  elixir  of  glycNTrhiza)  being  official. 

The  chief  reason  for  this  is  that  the  comparatively  large  doses  of  these 
pleasant  alcoholic  preparations  cause  fear  that  they  are  more  to  be  re- 
garded as  tipples  than  as  true  medicinal  agents.  Therefore,  the  phar- 
macopceial  eommittee  omitted  the  long  line  of  these  elegant  pharma- 
ceutiraU,  leav^g  them  for  incorporation  in  the  National  Formulary,  and 
a  full  list  of  the  elixirs  found  in  that  book  are  tabulated  below. 

But  another  word  concerning  elixirs;  do  not  fear  that  they  will  spoil. 
If  properly  made,  they  improve  wuth  age,  foretime  enables  the  alcohol 
and  aromatics  to  blend,  making  a  smoother,  more  pleasant  preparation. 

Preparation.^ — The  manufacture  of  most  elixirs  consists  in  the  dis* 
solving  of  the  medicinal  ingredients  in  aromatic  elixir,  elixir  of  glycyrrhiza, 
eutn pound  elixir  of  almond,  N.F.,  elixir  of  anise,  N.F.,  red  aromatic 
eGxir,  N,F.,  elixir  of  bitter  orange,  N.F.,  compound  elixir  of  cardamom, 
N.F.,  aromatic  elixir  of  yerha  santa,  N.F.,  aqueous  elixir  of  glycyr- 
rbixa,  N*F.,  aromatic  elixir  of  glyc\Trhiza,  N.F.,  compound  eUxir  of  tar- 
ixaeum,  N.F.,  compound  elixir  of  vanillin,  N.F.,  or  some  other  pleasantly 
Savored  basic  elixir.  Among  the  latter  we  find  compound  elixir  of  pep- 
An,  X.F.,  while  Scoville  suggests  an  araTnatic  chac-olate  dixtr  containing 
ell..- i.i>it«  compound  tincture  of  vanillin,  coumarin  and  oils  of  orange, 
t  nt,   anise,   coriander,   caraway,    and   ceylon   cinnamon.      The 

Naiionai  Formulary  gives  a  general  monograph  on  elixirs  suggesting 
nieetjea  of  preparation  and  storing  of  elixirs. 
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ELIXIR  AROMATICUM— Aromatic  Elixir 

lEUx.  Arom. — Simple  Elixir) 
CmUm^  Heripe, 

IngredienU. — Coropound  Bpirit  of  orange,  12  mils;  syrup,  376  mile;  lilcohol;  dJs-i 

tilled  water  enough  to  make  1  lit^r.     rvirincd  talc,  ns  plarifier* 

Mnuimdatwn. — The  spirit  is  disaolvi^d  in  238  niilH  of  alcohol;  the  syrup  M  uddad 
followed  ny  375  mila  of  water.     To  this  fluid  the  talc  is  added  and  the  mtJiture  li 
filtered;  the  filter  f>eing  washed  with  eno\tgh  of  a  mixture  of  I  volume  of  alcohol  mod     ,, 
3  vuluujeis  of  water  to  make  1  liter.  ^k 

Remarks, — This  is  a  pleasant  flavored  preparation,  provided  the  con>m 
pound  spirit  of  oranp;e  (p.  180)  is  made  from  fine  oils.     It  is  the  ba^s  of 
most  elixirs,  among  them  the  official  elixir  of  glycyTthiza, 

ELIXIR  GLYCYRRHIZJE— Elixir  of  Glycyrrhiza 

(EUx  Glycyrrh. — Elixir  Adjuvans,  U.S.P.  VIII — Elixir  of  Licorice) 

CoruiruMfJ  Recipe^ 

Flnidextract  of  glycyrrhixa  (12JS  mils)  is  mixed  with  enough  aroinAtic  elixir 
make  I  liter. 

Remarks, — This  preparation  was  recognized  in  U.S.P.  VIII  under  the 
name,  elixir  adjtwans.  It  originally  appeared  in  the  National  Formulary 
and  the  name  just  given  indicates  that  it  is  intended  as  a  pleasant  addi- 
tion to  mixtures  of  bitter  drugs,  the  glyc>Trhiza  being  an  admirable  mask 
for  bitter  substances.     No  dose  is  given  by  the  pharmacopceia. 

Elixir  Ferr!^  QuininiB  et  StrychnlniB  Phosphatum  (U.S.P.  VIII)  is  prepared  from 
•ohible  ferric  pnospbate,  quinine,  gtr>'chnine  (0.275  Gm.  to  the  liter)  with  the  aid  of 
phosphonc  acid  and  of  a  solution  of  ammonium  acetate  (prepared  fnjm  ammontum 
oarbonate  and  acetic  acid.  The  veKicle  is  aromatic  elixir  and  much  cjire  has  to  bm 
•acereised  hi  order  to  secure  a  handsome  product.  This  obtained,  its  keeptn$;  qualitiM 
are  far  from  Kood,  so  it  was  derided  to  drop  the  preparation  both  from  the  pharma- 
copceiiL  ftiul  from  thi?  NatioriiU  Formulary. 

Elixir  Calcii  Lactophosphatis  (N*F.)  is  made  by  dissolving  precipitated  calcium 
carbonate  in  lactic  and  phoaphoric  acids  and  adding  to  the  solution  of  lactophoaphate 
thus  formed,  Byrup,  compound  spirit  of  orange^  alcohol  and  distilled  water.  Purified 
lolc  is  used  as  a  clarifying  a^^ent,     Oose. — ^8  mils  (2  fluidraehms).  ^  ' 

Elixir  Cinchon«e  Alkaloidarum  (N.F,)  is  a  preparation  rather  poorly  replactnfc  i 
original  elixir  of  calisaya,  which  was  made  by  jwrcolating  calisnya  bark  ana  aromatic 
with  a  hydro-alcoholic  menstruum,   detannating   the  resulting  tincture  with  fresh] 
ferric  hydroxide  and  adding  to  the  detannated  preparation,  sugar,  flavor  and  color, ^ 
The  Formulan*'  prmluct  in  tnadc  by  diasolviug  the  sulphates  of  cminine,  cinchonine 
and  cinchonidine  in  aromatic  elixir;  compound  tincture  of  cudbear  lieing  used  as  color 
and  purified  talc  as  clarifier.     Each  liter  contains  2  Cm.  of  the  quinine  and  1  Gm,  each 
of  the  cinchnninr*  :ind  rinchonidine  sulphates.     From  this  elixir  are  prepared:  1^  ifiirir 
einthiinfr  •    ui.  ferric  phosphate  to  the  liter);  11,  rlurir  rtr*-  " 

thmit  nil  ■''  (17.5  Gm,  each  of  calcium  and  HiMtium  hypri. 

phosphites  lo  Uiv  iitirJS  lii,  titzir  cinchona'  alkahi'  '  " 

of  glyccritc  of  bismuth  to  1  liter  of  *'II");  IV,  i/ 

f, fi..  .f  ^,.,.,.L,.....^  '0J75  Gm.  of  atrychnine  sulplunr  iii  i 

frrri  d  calcii  taeto^phmphatis  (500  m  \ 
I  un  ritrnteiuid  *'ir'tomake  I  liter);' 

tils  of  glycerit-e  of  pepsin  mixed  with  iiUU  mils  ot  "11"^ 
rum, /rrri  r/ ein/c^nimE  (0.175  Gm.  of  strj'chnine  sulphai 
to  i  htii  *.f  "IT'), 

BUxif  Di^estivum  Compositum  (N*F.  Ill)  is  a  preparation  eonlaininK  pep«in,  pan* 
ereattn,  diaatane,  lartir  and  hydrochloric  acids;  gli^cerin,  distilled  w  !  aromatie 

•Uxir.     It  ta  colored  nnj  witit  cudbear  and  is  clarifiGd  by  u^e  of  i  l^*.     U  is 

oofDetimc^  ...M.  i ituidelixir  of  pcpeinandelixir  of  h'-'   *  "^  -  -^mV 

prepamtt'  ^linrhamrter.     It  has  been  widely  t| 

llm  f see  I  i  that  rt»tuion  was  dropped  in  the  fci:-         „.. 

Cordiale  Rubi  Fructus  (N.F.)  or  blackberry  cordial  resemblefl  compounti  rtixlj 
of  blackberry  N.F,  (see  ihart  t>clow).  It  is  prepared  by  making  a  tincture  by  per 
oolatinx  8aigon  cinnamon,  clove  and  nutmeg  with  diluted  alcohol,  mining  this  wtt 
aynip  uf  bliickberr>%     PuriEed  talc  is  used  as  a  clarifier. 
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Latin  name 


Enslish  name  Ingredients 

or  synonym         (figures  show  amount  used  in  1000  mils) 


Remarks 


Elasir  amycdala 
rompoaitum. 


Elixir  anisi. 


Elixir  aromaticum 
rubrum. 


Elixir  aurantii 
amah. 


Elixir  rardamomi 
eompoaitum. 


Elixir  eriodirtyi 
aromaticum. 


Elizir  fflycyrrhixa 
aquoaum. 


Compound  «*lixir    Oil  of  bitter  almond;  vanillin:  stronger  • 


of  alnionJ. 


I  Elixir  of  anise. 


orange  flower  water;  alcohol,  50  mils: 
syrup;  distilled  water.  Purified  talc 
as  rlarifier. 

Anethol;  oil  of  fennel;  spirit  of  bitter  al- 
I  mond;  alcohol,  240  mils;  syrup;  dis-  > 

!  tilled  water.    Purified  talc  as  darifier. 

Red    aromatic     Aromatic    elixir,    U.S. P.,    colore<l    by 
elixir.  maceration  with  cudbear. 

(Replacing  elixir    Oil  of  bitter  orange:  tincture  of  bitter  j 
curassao     N.F.      orange  peel;  alcohol,  .300  mils;  strong-  I 
'III).  er  orange  flower    water;  syrup;  din-  | 

tilled  water.    Purified  talc  as  clarifier. 

I  '  I 

Compound  elixir  '  Compound  spirit  of  cardamom,  10  mils; 
'    of  cardamom.      |    alcohol,  90  mils;  syrup;  distilled  water; 
!    purified  talc  as  clarifier. 


This'  and  the  nine 
which  follow  are 
pleasantly  flavored 
bamc  elixirs,  which 
provide  an  admir- 
able variety  of  fla- 
vors for  the  extem- 
poraneous prepara- 
tion of  medicinal 
elixirs. 


:  Elixir  corrigens. 


Aaueous  elixir  of 
I    glycyrrhisa. 


EUzir     f  tycyrrhiss  ' 
aromaticum. 


Aromatic  elixir  of 
glycyrrhisa.         | 


Fluidextract  of  eryodictyon;  syrup; 
compound  elixir  of  taraxacum,  rum- 
ice  and  magnesium  carbonate  as 
clarifiers. 

Fluidextract  of  glycyrrhisa,  150  mils; 
compound  spirit  of  cardamom;  strong- 
er orange  flower  water;  glycerin; 
syrup;  distilled  water. 

Fluidextract  of  glycsrrrhisa.  125  mils; 
oils  of  clove,  cassia,  myristica  and  fen- 
nel; aromatic  elixir.    Purified  talc  as 


I    clarifier. 


Elixir  tarazaci  eom- 
poaitiim. 


Elixir  TaniUini  eom- 
positum. 


Elixir  ammonii 
bromidum. 


□inr  ammonii 
rsleratis. 


Compound  elixir 
I    of  taraxacum. 


Elixir  bismuthi. 

Elixir  hurhu. 

Eliiir    huchu    com- 
pontuni 


Eliur  bu<*hu  et  po- 
UMii  aretatis 

Elixir  «'alrii  broniidi. 


Elixir  calrii  et  sodii 
(lycerophospha- 

tuo. 

Kljxir    calrii    hyp<>- 
ihuepbiti*. 


Fluidextracts  of  taraxacum,  wild  cherry 
and  glycyrrhisa;  tinctures  of  sweet 
orange  peel,  cinnamon  and  cardamom, 
compound;  aromatic  elixir. 

Compound  spirit  of  vanillin,  20  mils; 
alcohol,  80  mils:  glycerin:  syrup:  dis- 
tilled water.  Tincture  of  curamel  as 
color  and  purified  talc  an  clarifier. 

.Vmmonium  bromide,  85  Gm.:  syrup, 
distilled  water;  aromatic  elixir. 

Ammonium  valerate,  35  Gni.:  chloro- 
form. 1.5  mils;  tincture  of  vanilla;  aro- 
matic elixir.  Ammonia  water  enouich 
to  dissolve  the  valerate  and  compound 
tincture  of  cudbear  as  color. 

Elixir  of  binmuth.    Glycerito  of  bismuth;  glycerin:  (listill- 
,    cd  water;  aromatic  elixir. 


Compound  elixir 
of  vanillin. 


Elixir   of   ammo- 
nium bromide. 


Elixir  of   ammo- 
nium valerate. 


Elixir  of  buchu.       Flui<lextract    of    buchu;    alcohol;    ar<>- 
matic  elixir.    Purified  talc  as  clarifier. 

Compound  fluidextract  of  buchu;   aro- 
matic elixir.     Purified  talc  tut  clarifier. 

Potassium   acetate,   85  Gni.;   elixir  of 
buchu. 


Compound  elixir 
of  buchu. 

Elixir  of  buchu 
and  potasjiiuin 
acetate. 

Elixir  of  calcium 
bromide. 


Elixir  of  calcium 
and  sodii  xlyc- 
erophosphates. 

Elixir  of  ralciuiii 
hypophosphite. 


Calcium  bromide,  85  Gm.;  diluted 
hydrobromic  acid;  syrup:  distilled 
water;  aromatic  elixir. 

Glyceropho8phate.«j  of  calcium  and 
sodium:  pnoHphoric  acid;  glycerin: 
aromatic  elixir;  diKtilled  water. 

Calcium  hy{>ophoMphite,  35  Gm.;  hypo- 
phoHphoroufl  acid;  aromatic  elixir. 


Done. — I    mils  (Iflui- 
drachm). 

Done. — I  mils  (1  flui- 
drachm). 


Dofc. — t  mils  (1  flui- 
drachm). 

Dote. — I  mils  (1  flui- 
drachm). 

Dote. — I  mils  (1  flui- 
drachm). 

Dote. — 1  mils  ( 1  flui- 
drachm). 


Doae. — I  mils  (1  flui- 
drachm). 


Do*€. — 4  mils  ( 1  flui- 
drachm). 


Do»e. — 8  mils  (2  flui- 
(Irachms). 
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THE  EUZntS  OF  THE  NATI019AL  FORMULART«-(C<m«n««0 


Latin  name 


English  name 
or  synonym 


Injcredienta  ' 

(figures  show  amount  used  in  1000  mils) 


liemarks 


Elixir  calcii  lacto- 
phosphatis. 

Elixir  rascara 
saicradje. 


Elixir  of  calcium 
lactophosphate. 

(Elixir   rhamni 
I    Durshian«  N.F. 


Elixir    cascara    sa-  i  Laxative  elixir, 
grade  compositum. 


Elixir     cathaflicum 
compositum.  I 


Elixir  cinchona 
alkaloidarum. 


Elixir  oorydalis 
compositum. 


Elixir  ferri  hjrpo* 
phosphitis. 


Elixir  ferri  lactatis. 


Elixir  ferri  phos- 
phatis. 

Elixir  ferri  pyro- 
phosphatis. 

Elixir  ferri  pyro- 
phosphatis,  quin- 
ina  et  strychnina. 


Elixir  ferri  quinina 
<'t  strychnina. 


Compound  cath- 
artic elixir. 


Elixir  of  calisaya 
alkaloids. 


Compound  elixir 
of  corydalis. 


Elixir    of     ferric 
hypophosphites. 


Elixir  of  iron  lac- 
tate. 

Elixir  of  ferric 
phosphate. 

Elixir  of  ferric 
pyrophosphate. 

Elixir  of  pyro- 
phosphate  of 
iron.  quinine 
and  strychnine. 


Elixir  of  iron, 
quinine  and 
strychnine. 


Elixir  for  mat  um. 


Elixir  formatum 
compositum. 


Elixir  gentians 


Elixir    gentiana    et 
ferri. 

Elixir    genttana    et 
ferri  phoNphatts. 


I 
Klixirof  formates. 


See  p.  206. 


Aromatie    fluidextract    of   cascara 
grada.  5(X)  mils;  aromatic  elixir. 


sa-  I  Dot.' 
I  drachm). 


mils  (1  flui- 


Do9t. — 4  mils  (1  flui- 
drachm). 


Aromatic  fluidextract  of  cascara  sa- 
f(rada:  fluidextracts  of  senna  and 
juglans;  aromatic  elixir. 

Fluidextracts  of  frangula,  senna  and!  Dot. — As  aperient, 
rhubarb:  spirit  of  peppermint;  solu- i  4mils  (Ifluiarnehm) 
tion  of  potassium  hydroxide;  aromatic  i  as  cathartic  12  mils 
elixir.  (3  fluidrachma). 

For  this  and  ita  seTeB 

I    preparations,  see  p. 

Fluidextracts   of    corydalis,    stiliinjKia.  |  Do— .—A  mils  (I  flui- 
xanthoxylum     and     iris;     potassium  j    drachm), 
iodide,    50    gm.;    alcohol;    aromatic  j 
elixir.  I 


Ferric  hypophoaphite,  16.5  Gm.;  po- 
tassium citrate;  distilled  water;  aro- 
matic elixir. 

Iron  lactate,  17.5  Gm.;  potassium  ci- 
trate; distilled  water;  aromatic  elixir. 

I 

Ferric  phosphate,  35  Gm.;  distilled 
water;  aromatic  elixir. 

Ferric  pyrophosphate,  35  Gm.;  distill- 
ed water:  aromatic  elixir. 

Ferric   pyrophosphate,   35   Gm.:   qui-    Dom.^-A  mils  (1  flui- 
nine  sulphate,  8.75  Gm.;  strychnine,      drachm). 
0.14  Gm.;  citric  aoid;  oil  of  orange  I 
peel;  alcohol,  B3mip,  distilled  water. 
Ammonia    water    enough    to    insure 
neutrality. 


Z>os«.— 4  mils  (1  flui- 
draohm). 


DoBtj~-A  mils  ( I  floi- 
drachm). 

Dose.— 4  mils  (1  flui- 
drachm). 

Dot. — I  mils  (1  fltti- 
drachm). 


phat4 
distil 


This  is  not  the  eliiir 
of  the  phoaphaiw  of 
iron,  quinine  uid 
strychmne.  Sec  p. 
206.  Dot.— A  torn 
(1  fluidrachm). 

Dot. — 8  mils  (2  flui- 
drachifts). 


Compound  elixir 
of  formates.  i 


Elixir  of  gentian. 


Elixir  of  gentian 
and  iron.  i 


Tincture   of  ferric  citrochloride;   qui- 
nine   hydrochloride;    strychnine   sul-  I 
hate,  0.175  Gm.;  alcohol:  glycerin:  | 
illed  water.     Compound  spirit  of 
orange  as  flavor  and  purified  talc  as 
clariner. 

Formic  acid  (225  Gm.),  neutralised 
with  the  carbonates  of  sodium  and 
potassium;  aromatic  elixir.  I 

Formic  acid  (200  mils)  neutralised  with 
the  carbonates  of  sodium,  magnesium, 
strontium  and  lithium  and  the  alka- 
loid quinine:  alcohol;  glycerin;  dis- 
tilled water.  Compound  spirit  of  car- 
damom and  acetic  acid  as  flavors; 
purified  talc  as  clarifier. 

Fluidextract  of  gentian:  sodium  citrate;  ,  Dose.— 4  mib  (1  floi- 
glycerin;     syrup;     alcphol;     distilled  >    drachm). 


DcMe. — 8  mils  (2  flui- 
drachms) . 


water.  Compound  spirit  of  cardamom  i 
as  flavor:  purified  talc  as  clarifier. 


Tincture    of    ferric    citrochloride, 
mils;  elixir  of  gentian. 


100 


Dot.^-A  mils  (1  flui- 
drachm). 


Elixir  of  gentian     Ferric   phosphate,    17..'>  Gm.;  distilled     Dow.— 4  mils  (  1  flui- 
and  ferric  phoe-       water;  elixir  of  gentian.  drachm). 


phate. 


Elixir  gent  ianaglyc-  .  Ct  lyreri  na  t  ed 
erinatunt.  elixir  of  gentian. 


Fluidextracts  of   gentian   and   taraxa-    See  p.  642.    Doss.— ^ 
rum:  tinctures  of  nweet  orange  peel      mils  (2  fluidraehma) 
and     cardamom,     compound:    acetic 
ether,  phonphoric  acid;  glycerin,  sug- 
ar: t*herry  wine.  I 
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Latin  name 


Klizir  gljrcerophcM- 
phatum  romposH 
turn. 


KUxir  muirmnje. 


English  name 
or  synonym 


Ingredients 
(figures  show  amount  used  in  1000  mils) 


Klisir  hamuli. 


EHizir  hjrpophos- 
phitum. 


EHixir  hypophos- 
phitum  et  ferri. 


Compound  elixir  Glycl^rophosphates  of  sodium;  calcium, 
of  glycerophoe-  '  iron,  manji^anese  and  quinine;  strych- 
phates.  nine;  lactic  acid:  compound  spirit  of 

cardamom;  alcohol;  glycerin;   water. 


Elixir  of  guarana. 


Elixir  of  hops. 


Purified  talc  as  a  clanfier. 


Fluidextract  of 
aromatic  elixir: 
taraxacum. 


guarana,    200    mils; 
compound  elixir  of 


Remarks 


Do»e. — 8  mils  (2  flui- 
draohms) . 


Dote.— 4  mils  (1  flui- 
drachm). 


Fluidextract    of    humulus.     125    mils:  ^  Doae. — 8  mils  (2  flui- 
tincture  of  vanilla;  compound  elixir  of  '■    drachms), 
taraxacum;  aro'taatio  elixir.     Purified  , 
talc  as  clarifier. 


'I 


Elixir    of    hypo-    Hypophosphites    of    calcium,    sodium    Doae. — 8  mils  (2  flui- 
phosphites.  and  potassium;  hypophosphorous  acid:  \    drachms). 

I    distilled    water;   glycerin;   compound 
I    spirit  of  cardamom:  aromatic  elixir. 


Elixir    of    hsrpo- 
phosphites  and 


Elixir  lithii  bromidi. 


I 


Elixir  of  lithium 
bromidi. 


Hypophosphites  of  calcium,  sodium, 
potassium  and  iron;  potassium  citrate; 
hypophosphorous  acid;  distilled  water; 
syrup;  aromatic  elixir. 


Lithium  bromide,  85  Gm.:  syrup; 
tilled  water;  aromatic  elixir. 


dis- 


Elixir  lithii  citratifl.  j  Elixir  of  lithium    Lithium    citrate,    85    Gni.; 
:    citrate.  '    elixir. 


Dwte. — 8  mils  (2  fltii- 
drachms) . 


Dose. — 8  mils  (2  flui- 
drachms) . 


aromatic;  Done. — 8  mils  (2  flui- 
drachms). 


Elixir      lithii 
cjdatis. 

Elixir  pepsini. 


sali- 


Elixir  of  lithium  , 
^    salicylate. 

I  Elixir  of  pepsin. 


Lithium  salicylate, 
elixir. 


85  Gm.;  aromatic 


Elixir  pepsini.  bis-  Elixir  of  pepsin, 
muthi  et  strych- 1  bismuth  and, 
nins.  I    strychnine. 


I  Glycerite  of  pepsin,  200  mils:  slycerin, 
hydrochloric  acid;  aromatic  elixir. 

I  Strychnine,  0.175  mils;   tartaric  acid; 
elixir  of  pepsin  and  bismuth. 


Elixir  pepsini  et 
bi^muthi. 


Eliiir  prpsiini  et 
ferri. 

Dixir      pepsini      et 
rennini  composi- 
tum. 


Hiiir  phosphori. 


I  Elixir    of    pcpHin 
and  bismuth. 


Dote. — 8  mils  (2  flui- 
drachms). 

Dose. — k  mils  (2  flui- 
drachms). 

Dose. — I  mils  (1  flui- 
drachm). 


Perwin,  8.5  Gni.;  glycerite  of  bismuth.   Dose. — 8  mils  (2  flui- 
125    mils;    jilycerin,    distilled    water;       drachms), 
tincture  of  caramel;  aromatic  elixir. 


'  Elixir    of    pepsin 
and  iron. 


Tincture  of  ferric  citrochloride,  75  mils; 
elixir  of  pepsin. 

(Essentia  pepwini     IVp.sin,  22.5Gni.:  rennin.  10. 5  Gm..lac- 

N.F.  III).  j    tic  acid,  tincture  of  sweet  orange  peel; 

glycerin;    alcohol,    200    mils;    on    of 

I     myristica;   distilled    water.      Purified 

talc  as  clarifier. 

Elixir     of     phos-  \  Phosjihorus,  0.25  Gm.;   chloroform,   5 
phoru^i.  mils:  alcohol,  340  mils;  glycerin;  com- 

pound spirit  of  orange;  oil  of  anise; 
distilled  water.  Purified  talc  as  clari- 
fier. 


F.liiir  phosphori   et     Elixir     of     pi 
nun-<  vomics  phorus  anti 


hos- 
nux 


Tincture    of    nux    voniira, 
elixir  of  phosphorus. 


3.5    mils; 


Klixif  por3«mi 
t^tsti>. 

Vmxj^  potasHii 
arrf»ti«ot  juniperi. 

Uixir  p(»tassii 
bromidi 

Klitir  quinina*  , 

Tal^ratis  et  strych-  I 
mac. 


Elixir    of    potas- 
sium acetate. 


PotasMuni  acetate,  85  Gm.;  aromatic 
elixir. 


Elixir  of  potas-  Potas-sium  arotate,  85  Gm.;  fluidex- 
sium  acetate  and  i  tract  of  juniper.  125  mils;  aromatic 
juniper.  •    elixir.    Purified  talc  as  clarifier. 


Elixir    of    potasi- 
sium  bromide. 

Elixir  of  quinine 
ralerate  and 
strychnine. 


I 


Pota.Hsium    bromide;    syrup;    distilled 
water;  aromatic  elixir. 

Quinine  valerate,  17.5  Gm.;  strychnine 
j  sulphate,  0.175  (Jm.;  compound  tinc- 
I  ture  of  cudbear;  distilled  water;  aro- 
I     matic  elixir. 


Dose. — 8  mils  (2  flui- 
drachms). 

Dose. — 8  mils  (2  flui- 
drachms). 


Same  strength  as 
elixir  of  phosphorus, 
U.S.  P..  1890.  Dose. 
—4  mils  (1  flui- 
drachm). 

Dose.— 4  mils  (1  flui- 
drachm). 


Dose. — 15  mils  (4  flui- 
drachms). 


Dose. — 15  mils  (4  flu 
drachms"). 


Dosr. — 8  mils  (2  flui- 
drachnis). 

t)oite. — t  mils  (1  flui- 
drachm). 
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THE  ELIXIRS  OF  THE  NATIONAL  FORHULART— (C<m<itiii«2) 


Latin  name 


English  name 
or  synonym 


IncredienU 
(figures  show  amount  used  in  1000  mib) 


Remarks 


Eliz'r     rubi 
positum. 


Elixir  Bodii  bromidi. 


Elixir    sodii    hypo- 
phosphitis. 

Elixir  sodii 
salicylatis. 

Elixir    sodii    salicy- 
latis compositum. 


Elixir  strychnine, 
valeratis. 


Elixir  terpini  hydra- 
tis. 


Elixir  terpini  hydra- 
tts  et  codeina. 


Elixir  terpini  hydra- 
tis  et  diacetyl  mor- 
phine. 

Elixir  trium  bromid- 


Elixir  viburni  opuli 
compositum. 


Elixir  viburni  pruni- 
folii. 


Elixir  sinci  raleratis. 


Compound  elixir 
of  blackberry. 


Elixir  of  sodium 
bromide. 

Elixir  of  fodium 
hypophosphite. 

Elixir  of  sodium 
salicylate. 

Compound  elixir 
of  sodium 
salicylate. 


Elixir  of  strych- 
nine valerate. 


Elixir    of    terpin 
hydrate. 


Elixir  of  terpin 
hydrate  and  co- 
deine. 

(Elixir  terpini 
hydratis  cum 
heroinaN.F.III) 

Elixir  of  three 
bromides. 


Compound  elixir 
of  cramp  bark. 


Elixir    of     black 
haw. 


Elixir      of 
valerate. 


Rubus, 
clove,  maoe  ani 


Saigon     cinnamon, 
(inger  are  percolated 


nutgali. 

&nd  giUL 
with  diluted  alcohol.    To  tHie  tincture 


syrup  of  blackberry  is  added. 

Sodium  bromide,  175  Cm.;  syrup;  dis- 
tilled water:  aromatic  elixir. 

Sodium  hypophosphite,  35  Cm.;  hsrpo- 
phosphorous  acid;  aromatic  elixir. 

Sodium  salicylate,  85  Cm.;  syrup;  dis- 
tilled water;  aromatic  elixir. 

Sodium  salicylate;  fluidextracts  of 
cimicifuga  and  gelsemium;  potassium 
iodide:  aromatic  elixir.  Purified  talc 
as  clarifier. 

Strvchnine  valerate,  0.175  Cm.;  dis- 
tilled water;  aromatic  elixir.  Tincture 
of  vanilla  as  flavor  and  compound 
tincture  of  cudbear  as  color. 

Terpin  hydrate,  17.5  Cm.;  tincture  of 
sweet  orange  peel:  spirit  of  bitter  al- 
mond; alcohol.  425  mils;  glycerin; 
sjrrup;  distilled  water. 

Codeine,  2  Cm. ;  elixir  of  terpin  hydrate. 


Diacetyl  morphine  hydrochloride,  0.27 
Om.;  elixir  of  terpin  hydrate. 


Bromides  of  ammonium,  potasMum 
and  sodium;  compound  elixir  of  al- 
mond.    Cudbear  as  color. 

Fluidextracts  of  viburnum  opulus,  tril- 
lium  and  aletris;  compound  elixir  of 
taraxacum. 

Fluidextract  of  viburnum  prunifolium;    Dott.^-4  nails  (1  flui- 
compound  tincture  of  cardamom :  aro-      drachm), 
matic  elixir. 


Dot. — 15  mib  (4  flni- 
drachms). 


DoM. — 8  mib  (2  fl«i- 
drachms). 

DoM.— 4  mib  (I  floi- 
drachm). 

Doss.— 4  mib  (I  floi- 
draehm). 

I>osc.— 4  mib  (1  floi- 
drachm). 


D0M.—4  mib  (1  flui. 
draohm). 


Dot.— 4  mOs  (1  flui- 

drachm). 


Dot— 4  mib  (1  floi- 
drachm). 

Doss.— 4  nub  (1  floi- 
drachm). 


Do««.— 4  n 
drachm). 


Dot.— 4  mib  (1  fhii- 
drachm). 


Zinc  valerate.  17.5  Cm.;  citric  acid; 
alcohol:  spirit  of  bitter  almond:  com- 
pound tincture  of  cudbear:  distilled 
water;  aromatic  elixir.  Stronger  am- 
monia water  to  neutralise  the  acid. 


Dost. ^-4  mib  (I  fltti- 
draohm). 


Vehiculs  13  the  name  suggested  by  L.  Emanuel  for  a  class  of  preparations  intended 
to  serve  as  pleasant  vehicles  for  medicinal  substances  and  not  having  the  objeetion 
possessed  by  elixirs;  the  fact  that  they  are  strongly  alcoholic. 

GLYCERITES 

Glyceritcs  (or  glycerols)  are  mixtures  or  soliUions  of  medicinal  «4&- 
stances  with  glycerin.  Most  of  them  are  solutions,  but  one  of  those  official 
(Rlycerite  of  starch)  is  a  semisolid  mass.  The  glycerites  are  excellent 
preparations,  being  both  permanent  and  emollient.  However,  they  have 
the  disadvantage  of  being  smeary  like  their  vehicles. 


Procats. 
Cold  Holution. 

Warm  solution. 

PercoUuian  and  solrUian, 


TABLE  OF  OFnOAL  GLYCERITES 

Galenic  Preparaliona. 
(ilycerite  of  phenol. 


Chemical  Preparatum, 


Glyoerite  of  tannic  acid. 
Glycerite  of  starch. 
Glycerite  of  hydrastia 


Glycerite  of  boroglyoerin. 
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SPECIAL  NOTES  ON  OFFICIAt  GLYCERITES 

GLYCERITUM  ACIDI  TANmcI— Glycerite  of  Tannic  Acid 
(Glycer.  Acid.  Tan. — Glycerite  of  Tannin) 

C^ft^ensM  Recipe, 

Tannic  acid  (20  Gm.)  is  dissolved  in  glycerin  (80  Gm.)  which  has  been  warmed 
in  »  wide>moutbed  bottle  heated  on  a  water-batb.     For  details,  see  U -S.P,,  p.  204. 

Remarks. — Glycerite  of  tannic  acid  is  a  20  per  cent,  solution  of  tannic 
aeid  in  glycerin.  It  is  hardly  necessary  to  say  that  the  use  of  metallic 
utensils  sliould  be  rigidly  avoided^  as  tannin  conibineB  with  metals,  par- 
ticularly with  iron,  forming  with  that  metal  an  inky  black  compound* 

The  glycerite  when  first  prepared  is  of  a  brownish  color,  but  on  stand- 
ing it  assumes  a  deep  green  tint. 

It  is  a  convenient  form  for  dispensing  solutions  of  tannic  acid,  it 

ig  readily  diluted  by  the  addition  of  as  much  water  as  necessary • 

Dose, — 2  mils  (30  minims), 

GLYCERITUM  AMYLI— Glycerite  of  Starch 

(Glycer,  Amy!.) 
CmieuMttl  Recipe, 

fngrtdienU. — Starch,  10  Gm^.;  water,  10  mils;  glycennt  80  Gm. 

Hompvdaiion, — The  starch  is  triturated  with  the  water,  is  added  to  the  glycerin, 
vvmed  to  140°C.  and  the  mixture  lb  heated  between  140°  and  144°  until  a  jeJlv  forms. 
Fttdetaas,  see  U.aP.,  p.  204. 

Glycerite  of  starch  is  a  jelly  containing  10  per  cent,  of  starch,  made 
by  blending  starch,  water,  and  glycerin,  and  gently  warming,  with  eon- 
ftsnt  stirring,  on  a  Bunsen  burner  to  144*^0.  to  insure  rupture  of  the 
stArch  granules.  (See  p.  632.)  The  stirring  is  necessary  to  avoid 
scorching. 

Glycerite  of  starch  is  used  as  a  basis  of  enemas  and  also  as  a  pill 
excipient.  Not  being  used  internally,  no  dose  is  given  by  the  phar- 
m&copceia. 

GLYCERITUM  BOROGLYCERINl— Glycerite  of  Boroglycerin 

(Glycer.  Boroglyc) 

Cmdmsed  Recipe. 

Jngrc^iientM,—UoTic  acid,  310  Gm,;  plycerin,  enough  to  make  1000  Gm. 

Manipulatifm. — The  boric  acid  is  aoded  to  460  Gra*  glycerin  that  has  been  heated 
to  15i(rC.  and  the  mixture  is  heated  until  it  weiglis  500  Gm.  Mix  this  with  500  Gm. 
llfMffin.     For  detiiils,  see  U.S.P.,  p.  204. 

Remarks, — Glycerite  of  boroglycerin  contains  50  per  cent,  of  boro- 
^ycerin  (for  calculations,  see  p.  613),  and  is  a  thick,  viscid  liquid,  which 
II  used  externally  as  an  antiseptic  and  emolUent  dressing.  It  is  well  to 
bear  in  mind  that  the  addition  of  water  to  this  glycerite  causes  precipita- 
tioo  of  boric  acid  and  that  in  making  any  dilution  of  this  glycerite  stronger 
than  1  part  of  acid  to  IS  parts  of  fluid,  glycerin  should  be  employed. 

GLYCERITUM  HYDRASTIS— Glycerite  of  Hydrastis 
(Glycen  Hydrast. — Glycerite  of  Golden  Seal) 

Oimhufyired  mib  of  Glycerite  of  Hydrastis  yields  not  less  than  U2  Gm.  nor  more 
ikaa  1^  Gm.  of  the  ether-soluble  alkaloids  of'hydrastis. 
Cmdemed  Reeipe. 

ingndierUM. — Hydrastis,  1000  Gm.;  glycerin,  alcohol  and  water,  of  each  enough  to 

ttikt  lono  mils. 

Maniimialion. — Percolate  hydrastia  with  alc-ohol  until  it  is  exhausted.  Distill 
tS  the  alcohol  from  the  percolate^  pour  the  thick  residua)  3uid  into  ice-cold  water, 
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let  stand  for  twenty-four  hours,  then  filter,  assay,  and  add  water  and  c^hroerin  to  obtain 
a  product  containing  50  mils  of  glycerin  and  1^  Qm.  alkaloids  to  each  100  mils.  For 
detidls,  see  U.S.P.,  p.  205. 

Remarks, — Glycerite  of  hydrastis  is  practically  a  glycerinic  fluid- 
extract  of  that  important  drug.  It  is  prepared  by  percolating  the  drug 
with  alcohol,  evaporating  off  the  alcohol,  and  blending  the  filtered  residue 
with  glycerin.  It  represents  a  form  of  ''fluid  hydrastis"  so  laiigely  used 
as  an  ingredient  of  gonorrheal  injections. 

Dose. — 2  mils  (30  minims). 

GLTCERITUM  PHENOLIS^-Glycerite  of  Phenol 
(Glycer.  PhenoL — Glycerite  of  Carbolic  Acid) 

Condensed  Recipe, 

Dissolve  20  mils  of  liquefied  phenol  in  80  mils  of  glycerin. 

Remarks. — Glycerite  of  carbolic  acid,  as  this  preparation  was  called 
by  the  pharmacopoeia  of  1890,  and  as  it  is  commonly  called,  contains 
20  per  cent,  of  liquefied  phenol,  and  is  an  admirable  antiseptic;  for  this 
purpose,  however,  it  is  too  concentrated  and  more  advantageous  is  the 
so-called  carbolaied  glycerin,  containing  one  fluidrachm  of  carbolic  acid 
to  the  fluidounce  of  the  finished  product. 

Dose.—O.S  mils  (5  minims). 

DOSES  OF  GLYCHRII'HS 

0.3  mil    (5  minims) Glycerite  of  phenol. 

2  mils  (30  minims) Glycerite  of  nydrastis  and  of  tannic  acid. 

No  dose  given  of  glycerite  of  boroglycerin  nor  of  glycerite  of  starch. 

Glvceiitum  BismuUii  (N.F.)  is  a  preparation  representing  12.S  Cm.  bismuth  oxid« 
to  100  mils  made  by  treating  a  solution  of  bismuth  subnitrate  in  a  diluted  nitrie 
acid  and  mixing  this  with  tartaric  acid  and  sodium  bicarbonate.  The  magma  so 
obtained  is  washed  after  which  it  is  heated  with  more  tartaric  acid  and  sodium  bicar- 
bonate until  the  resulting  bismuth  sodium  tartrate  has  dinolved.  To  this  solutioii 
glycerin  and  water  are  added. 

Glyceritum  Vitelli  (N.F.)  or  glyeonin  is  made  by  rubbing  45  Cm.  of  yolk  of  egg 
with  55  Gm.  of  glycerin.  A  thick  yellow  mixture  results^  which  affords  one  of  the  most 
striking  illustrations  of  the  antiseptic  action  of  glycenn.  The  writer  has  known  a 
sample  of  glycerite  of  the  yolk  of  egg  five  vears  old  to  be  as  sweet  as  when  first  made. 

Glycerite  of  Elm  has  been  suggested  by  Hommel  as  a  vehicle  for  iodides  and  for 
creosote;  while 

Glycerite  of  Iodine  containing  20  parts  of  iodine  20  parts  of  potassium  iodide 
and  20  parts  of  glycerin  is  recommended  by  Apple. 

GLYCERITES  OF  THE  NATIONAL  FORBIULART 


Latin  iiam«) 


Glyroritum     b  i  »  - 
muthi. 

Glyceritum  Kuaiari. 
Ulycrrituiii  pcpi«tni. 


Glyceritum  pirin 
It<iui(la. 

(ilyriTitum      traca- 
c&tiiUm 

CJIyr^ritum  vitrlli. 


Engliiih  name 
or  synonym 


Ingredient*  { 

(fisures  show  amount  used  in  1000  mils) 


Remarks 


.  Glyrrrite  of  bi»- 
I    muth. 

Glycerite    of 
I    guaiac. 

Glycerite  of  pei>- 
■in. 


CJlyci'rite  of  tar. 


(flyriTiteof  traica- 
canth. 

CilvM-rite  of  yolk  ' 
of  egg 


Guaiac.  85  Gm.:  solution  of  sodium 
hydroxide,  65  mils;  glycerin:  water. 

Pepsin.  HH  Gm.:  hydrochloric  acid; 
glycerin:  (iistilled  water.  PuriBed  talc 
as  clarifier. 

Tar:  glyc<>rin:  alcohol,  12A  mils;  water. 
Magnc^tium  carbonate  ax  clarifier. 

Traicncanth:  glyrrrin:  water. 


I 


See  above. 


Dow. — 2     mila     (SO 
minims). 

Dow.—^     mils     (45 
minims). 


DoBT. — I  mils  (1  fl«^ 
drachm).  Sec  p.  767. 

See  p.  304. 
See  above. 
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COLLODIONS 

These  are  preparaUona  iLsed  externally y  having  as  their  base  collodion, 
which  liquid  is  a  solution  of  pyroxylin  (gun-cotton)  in  alcohol  and  ether 
(p.  630). 

The  solvent  readily  evaporates,  leaving  a  film  of  gun-cotton,  which  is 
an  excellent  protective. 

TABLE  OF  OFFICIAL  COLLODIONS 

(All  Galenic) 

Made  by  simpU  tolvtion {  ^Se  collodion. 

Made  by  pereolalion  and  aoliUum . .  Cantharidal  collodion. 

SPECIAL  NOTES  ON  OFFICIAL  COLLODIONS 

COLLODIUM— Collodion 

(Collod.) 
Condfiuei  Reeipe. 

Mix  40  Gm.  pyroxylin  with  250  mils  alcohol  and  750  mils  ether.  Shake  until  the 
nrroxlin  18  diasolved  and  decant  clear  fluid.     For  details,  see  U.S.P.,  p.  121. 

DeKriplion. — Clear  or  slightly  opalescent  syrupy  liquid*  inflammable;  evaporated 
in  thin  layer,  leaves  a  film  of  pyroxylin.     For  details,  see  U.S. P. 

A$say. — Precipitate  out  the  pyroxylin  by  addition  of  an  equal  volume  of  water. 
Pyroxylin  obtained  should  represent  5.1  per  cent,  of  the  collodion  taken.  For  details, 
•8C  L.S.P. 

Remarks. — ^This  ethereal  solution  of  gun-cotton  will  be  discussed 
later  (p.  631). 

COLLODIUM  CANTHARIDATUM— Cantharidal  Collodion 
(Collod.  Canth. — Blistering  Collodion — Vesicating  Collodion) 

Conderued  Recipe. 

Ingredients. — Cantharides,  60  Gm.,  glacial  acetic  acid, -5  mils;  flexible  collodion, 
85  Gm.;  acetone,  enough  to  make  100  Gm. 

Manipulation, — Percolate  the  cantharides  with  mixture  of  the  acetic  acid  and 
tke  acetone  and  finally  with  acetone  until  the  drug  is  exhausted.  Distil  the  acetone 
from  the  percolate  and  dissolve  the  residue  in  the  flexible  collodion.  For  details,  see 
U.S.P.,  p.  122. 

Remarks. — Cantharidal  collodion  is  prepared  by  percolating  canthar- 
ides with  acetone,  distilling  the  solvent  from  the  percolate,  and  dissolving 
the  remaining  extracts  in  flexible  collodion.  The  Swiss  Pharmacopoeia 
directs  that  this  collodion  be  made  from  cantharidin. 

COLLODIUM  FLEXILE— Flexible  Collodion 
(Collod.  Flex.) 

C'mdensed  Recipe. 

Mix  950  Gm.  coUodiofi,  20  Gm.  camphor  and  30  Gm.  castor  oil  and  shake  until 
the  camphor  is  dissolved.     For  details,  see  U.S.P.,  p.  122 

Remarks. — The  pure  pyroxylin  layer  left  on  evaporation  of  ordinary 
collodion  is  brittle  and  apt  to  crack  when  placed  on  the  fingers  and  other 
joint*!.  Flexible  collodion,  on  the  other  hand,  is  made  pliable  by  the 
Addition  of  camphor  and  castor  oil. 

Note  that  as  collodion  is  a  solution  of  gun-cotton  in  a  mixture  of 
alcohol  and  ether,  it  will  be  precipitated  by  the  addition  of  water.  There- 
fore, a  prescription  containing  collodion,  tincture  of  iodine,  and  water 
of  ammonia  cannot  be  compounded,  for  as  soon  as  the  water  of  ammonia 
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IB  added  to  the  collodion,  the  p>Toxyliii  separates  in  a  wad.  This  can  ^ 
be  remedied  by  substitution  of  the  spirit  of  ammoma  for  water  of  j 
ammonia. 

All  the  collodions,  since  they  contain  ether,  must  be  handled  carefully 
and  kept  away  from  the  flame, 

COLLODIONS  OF  THE  NATIONAL  FORMULARY 


LiitiD  nftme 


EiuiLUh  aaoie 
or  nyiuiDym 


fncrediefiU 
(fi<ur«a  ahow  nmotinl  used  in  100  Gm.1 


ReiDBfks 


Ciinoditim  IcmU, 

CoUodium  iodo- 
formi. 

Collodium  •Alieylici 
compoditiimv 


Cotlodlam     Aiypti* 
turn. 

Callodlum  ticlU. 


lodioe  coltodioa. 

todoforot     ooUo- 
dUon. 

Compound     emli' 
cylic  collodma. 


StypUe  ootlodion. 


CrotoQ  oil  eoUo- 
dion. 


lodini:.  5  Gro.;  fieslbto  ecllodloo. 
Iodoform ,  5  gm„  flexible  ooUodioD. 


Sftlicylic  Arid,  11  Gm.:  HuideitrACt  of 
c^bOAbui  lU  Gm  :  fifiibir  i^oUdiooD. 


Taanle  iieid,20Ont.:  flexible  eollodion, 
CrotoD  oil.  10  Gm,:  (!«xible  eoUodioti. 


The  weU'k  n  o  «  R 
"<M>roeolTeiit/*  Sm 
P   701 

Wnsoffieiftliii  IT.aP. 
VIII 

A  poweftui  loe»l  lr» 
rii»nt.  thmt  must  hm 
ummI  with  eftutioo 


OLEATES 

These  are  sohdion^  of  metallic  oxides  or  alkaloids  in  oleic  (wid,  and,  like 
ointments,  produce  the  physiolopc  effect  of  the  active  ingredient  through 
absorption  of  the  latter  on  application  to  the  skin  by  inunction. 

They  are  prepared  by  dissolving  an  oxide  or  an  alkaloid  in  oleic  acid, 
and  in  making  metallic  ole^ates  an  excess  of  heat  should  be  avoided,  as  oleic 
acid  easily  reduces  the  metallic  oxides  to  the  metals,  particularly  when 
the  mixture  is  heated.  The  dissolving  of  the  oxides  in  oleic  acid  is  some- 
times a  rather  difficult  matter,  and  in  order  to  obtain  good  results  the 
oxide  should  be  in  a  very  fins  powder  and  should  be  triturated  with  alcohol 
or  shaken  with  ether  prior  to  adding  the  oleic  acid.  The  volatile  fluid  is, 
of  course,  evaporated  after  the  oxide  has  dissolved.  In  making  an  oleaie 
of  an  alkaloid,  the  free  alkaloid  and  not  the  salts  thereof  should  be  used. 
All  the  oleates  are,  strictly  speakings  chemical  preparations,  since  the 
solvent  (oleic  acid)  forms  a  salt  (oleatc)  with  either  a  metallic  oxide  or  an 
alkaloid.  Bear  in  mind^  however,  that  the  pharmaceutical  oleates,  now 
considered,  are  not  definite  chemicals,  like  sodium  oleate  (soap),  lead 
oleate  (lead  plaster),  or  the  other  oleates  discussed  in  Chapter  XLL 
The  class  we  are  now  considering  contains  a  large  amount  of  oleic  acid 
and,  therefore,  represent  the  definite  chemical  (the  true  oleate)  dissolved 
in  an  excess  of  oleic  acid. 

OLEATUM  HYDRARGYRI— Oleate  of  Mercury 

(Oleat.  Hydrarg.) 
Candetu^  iUcipe. 

ifuff*rliintM — Yollorw  mereuric  oxide,  25  Gm.;  oleohoU  20  mtiB\  oleic  ftcid,  enough 

tOIB^'  rti. 

Sin  a.— Mix  the  oxide  with  the  nlcohol,  add  oleic  acid,  warm  the  tiilxttire 

to  50*t;,  i^ah  utirring  until  the  oxide  hiis  dissolved.     For  deUiiU,  aee  U.S.I\,  p.  2S1. 

Remarks, — Thiff  is  the  only  oleate  recognized  in  the  present  pharma* 
copG^ia;  the  others  that  were  included  in  U.S.P,  VIII,  now  being  trans- 
ferred to  the  National  Formulary.  It  is  used  for  extinguishing  the 
mercury  in  the  manufacture  of  mercurial  ointment. 
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Ltttin 


English  name 
or  synonym 


Ingredients 
(Bgures  show  amount  used  in  100  Gm.) 


Remarks 


OleAtam  aeonitina. 

<Hc«tum  airopina. 
Oleatum  cocaina. 
Oteatum  quinina. 

Oleatum  TeratrinjB. 


Oleate   of  aooni- 
tine. 


Oleate    of    atro- 
pine. 

Oleate  of  cocaine. 
Oleate  of  quinine. 


Oleate    of    rera- 
trine. 


Aconitine,  2  Gm.;  oleic  acid;  olive  oil. 


Atropine,  2  Gm.;  oleic  acid;  olire  oil. 
Alcohol  used  in  aiding  solution. 

Cqeaine,  5  Qm.;  oleic  acid;  olire  oil. 
Alcohol  as  a  solrent  of  the  alkaloid. 

Quinine,  25  Gm.;  oleic  acid. 


Veratrine,  2  Gm.;  oleic  acid;  olive  oil. 


Distinctly  irritating. 
Never  apply  to  skin 
with  the  bare  finger. 

Was    recognised    in 

U.8.P.  vni. 

Ditto. 


Ditto.  Used  to  obtain 
phjrssological  effect 
of  quinine  by  rub- 
bing in  at  the  arm- 
pits. 

Was 


as    recogms 
U.S.P.  VIII 


nised     in 
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ture) Beringer,  A.Ph.A.,  59,  1911,  783.  (Mercury)  Dieterich,  Merck's  Rep.,  18, 
1909,  269. 


CHAPTER  XIV 

INFUSIONS,  DECOCTIONS,  AND  TINCTURES 

INFUSIONS 

Infusion's  are  preparations  made  by  the  maceration  or  percolation  of 
vegetable  substances  with  water.  With  infusions  we  begin  the  study  of 
those  preparations  made  by  extraction — by  use  of  the  processes  of  macera- 
tion and  percolation — rather  than  by  the  simple  solution  of  the  medicat- 
ing substance  with  the  diluent. 

In  some  of  the  official  infusions  the  water  used  as  the  extracting 
solvent  is  applied  cold,  but  usually  it  is  poured  on  while  boiling  hot.  It 
is  used  cold  for  such  drugs  as  wild  cherry,  the  active  principle  of  which, 
hydrocyanic  acid,  would  be  driven  ofif  or  its  formation  would  be  prevented 
by  the  temperature  of  boiling  water. 

Infusions  are  not  much  used  in  this  country,  American  physicians 
preferring  the  alcoholic  preparations  of  drugs,  such  as  tinctures  and  fluid- 
extracts. 
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They  quickly  spoil,  and  should  be  freshly  prepared  whenever  called 
for,  which  is  one  reason  why  they  have  lost  their  popularity  in  this  coun- 
try. They  are  still  largely  used  in  England,  and  the  various  infusion 
mugs  depicted  in  works  of  pharmacy  are  mostly  of  English  design.  Not« 
that  while  only  two  infusions  are  official  in  the  U.S.P.,  a  general  formula 
is  given  by  which  all  unofficial  infusions  save  those  of  potent  drugs  are 
to  be  prepared. 

TABLE  OF  OFFIOAL  mFOSIONS 


ManMjfacture, 
Maceration  vnth  hot  water, 

PercokUion  with  cold  water. 


Preparations, 
Infusion  of  digitalis. 
Infusion  of  senna,  compound. 
Infusion  of  wild  cherry  (U.S.P.  VIII). 


Explanatory  of  the  table  given  above,  it  may  be  said  that  in  making 
infusions  by  hot  maceration  the  coarsely  ground  drug  is  put  into  a  suitable 
vessel,  boiling  water  is  poured  upon  it,  and  the  maceration  permitted  to 
continue  a  half-hour  or  an  hour. 

In  England,  where  a  dozen  different  infusions  may  be  called  for  in  a 
day's  prescription  business,  those  infusions  in 
daily  demand  are  prepared  freshly  each  morning, 
and  the  special  infusion  mugs,  such  as  are 
shown  in  Fig.  176,  are  in  general  use.  In  this 
country,  where  a  prescription  for  an  infusion 
comes  in  but  rarely,  any  suitable  glass  or  porce- 
lain vessel  — say,  a  teapot  or  a  beaker — can  be 
used.  It  is  convenient  to  prepare  the  infusion 
by  circulatory  solution,  that  is,  the  ground  drug 
is  placed  in  a  small  piece  of  straining  cloth  and 
suspended  just  below  the  surface  of  the  boiling 
water.  It  might  be  stated  that  the  perforated 
diaphragm  a  of  the  infusion  mug  pictured 
above  is  intended  for  the  same  purpose.  The 
process  of  cold  maceration  is  sometimes  ethployed 
in  making  infusions,  but  this  is  done  rarely, 
and  is  not  given  official  sanction.  The  process 
is  identical  with  hot  maceration,  save  that  cold 
water  is  used.  The  process  of  cold  percolation  is 
directed  for  such  drugs  as  wild  cherry. 

The  process  of  hot  percolation  is  sometimes 
employed  in  making  infusions,  but  is  not  given  official  sanction.  It 
might,  however,  l>e  mentioned  that  the  first  stage  in  the  manufacture 
of  the  official  fluidextracts  of  cascara  sagrada  (p.  246)  and  of  triticum 
(p.  246)  is  the  preparation  of  an  infusion  by  percolation  with  hot  water. 
Infusions  are  sometimes  prepared  by  digestion^  that  is,  by  allowing 
the  drug  to  macerate  in  water  several  hours  at  gentle  heat,  such  as  that 
furnished  by  a  steam  radiator  or  found  at  the  back  of  a  wood-stove  .or 
coal-range. 

But  one  word  is  necessarj'  as  to  the  preparation  of  infusions  by 
diluting  fluidextracts  with  wann  water,  a  process  recommended,  for 
scarcely  disinterested  reasons,  on  the  labels  of  the  fluidextracts  of  most 
manufacturers.  That  necessary  word  is  don't!  The  only  reason  an 
American  physician  prescriix's  an  infusion  is  to  get  only  those  active 
principli*s  of  a  drug  which  are  solubU*  in  water.  If  he  wants  those  prin- 
ciples which  are  soluble  in  alcohol,  he  prescrilx^s  a  tincture  or  a  fluid- 
extract.     Hence  for  the  pharmacist  to  dis|>ense  an  infusion  made  from 


Fig.  17U. — lufuaiun  luuic:  a, 
Diaphracni. 
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a  fiuidextract  is  as  much  a  perversion  of  duty  as  would  be  the  dispensing 
of  a  watery  percolate  from  ginger  on  a  prescription  calling  for  the  official 
tincture. 

The  preservation  of  infusions  has  been  the  subject  of  considerable  un^ 
necessary  writing.  By  the  very  character  of  preparation,  no  attempts 
should  be  made  to  preserve  infusions,  which  should  be  freshly  prepared 
as  required.  The  addition  of  any  preservative  agent  to  infusions  is,  of 
course,  out  of  the  question.  In  England,  where  the  infusions  are  used 
very  largely,  a  separate  counter  is  arranged  for  the  use  of  infusions,  and 
here  are  placed  a  line  of  infusion  mugs.  At  the  beginning  of  each  day 
the  contents  of  these  mugs  are  thrown  away,  and  the  apparatus  carefully 
washed,  and  new  quantities  of  the  infusions  are  prepared.  No  infusion 
should  be  dispensed  later  than  twenty-four  hours  after  making. 

SPECIAL  NOTES  ON  OFFICIAL  INFUSIONS 

INFUSA— Infusions 
Candenud  Recipe. 

This  is  a  general  formula  directing  that  unless  otherwise  specified,  an  infusion 
should  be  made  by  macerating  50  Gm.  of  the  coarsely  comminuted  drug  with 
1000  mils  of  boiling  water  for  one-half  hour,  straining  the  mixture,  and  washing  the 
■trainer  with  'enough  water  to  make  1  liter.    For  details,  see  U.S.P.,  p.  226. 

Remarks. — A  "general  formula"  is  an  attempt  to  furnish  a  recipe  for 
the  manufacture  of  every  representative  of  that  particular  line  of  prepara- 
tions, the  infusions,  unless  a  special  recipe  is  given  by  the  pharmacopoeia 
or  by  the  physician,  or  unless  the  active  ingredient  is  so  potent  that  the 
preparation  so  made  is  dangerous. 

Thus,  a  prescription  for  any  infusion,  save  digitalis,  and  senna  com- 
pound (those  for  which  recipes  are  given  in  the  National  Formulary),  or 
some  very  powerful  drug,  is  expected  to  be  compounded  by  the  pharma- 
cist according  to  the  general  formula.  Thus  a  prescription  for  1000  mils 
infusion  of  buchu  is  to  be  prepared  by  macerating  50  Gm.  of  the  bruised 
drug  with  1000  mils  boiling  water,  and  for  any  quantity  the  same  pro- 
portion of  buchu  to  boiling  water  (5  :  100)  is  to  be  preserved. 

INFUSUM  DIGITALIS— Infusion  of  DigitaUs 

(Inf.  Digit.) 
Condensed  Recipe. 

InaredierUs. — Bruised  digitalis,  15  Gm.;  cinnamon  water,  150  mils;  water,  enough 
to  make  a  liter. 

Manijndation. — Pour  boiling  water  on  the  drug  and  macerate  one  hour.  Strain, 
add  the  cinnamon  \;vater  and  wash  strainer  with  enough  water  to  make  1  liter.  For 
details,  see  U.S.P.,  p.  227. 

Remarks. — Infusion  of  digitalis  contains  l^^  per  cent,  of  digitalis 
leaves,  the  strength  of  which  is  exhausted  by  maceration  with  boiling 
water,  and  the  official  product  is  then  flavored  with  cinnamon  water. 

Dose. — 4  mils  (1  fluidrachm). 

mFUSUM  SENN£  COMPOSITUM— Compound  Infusion  of  Senna 

(Inf.  Senn.  Co.) 

Conderued  Recipe. 

Ingredients. — Senna,  60  Gm.;  manna  and  magnesium  sulphate,  of  each,  120  Gm.; 
fennel.  20  Gm. ;  water,  enough  to  make  1  liter. 

ManipukUion. — ^Pour  800  mils  of  boiling  water  on  the  drugs.  Macerate  one- 
half  hour,  strain,  dissolve  the  magnesium  sulphate  in  the  strained  infusion.  Lastly, 
Add  enough  water  to  make  1  liter. 
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Remarks. — Compound  infusion  of  senna  is  that  old  and  popular 
remedy,  ''senna,  manna,  and  salts,"  with  a  bit  of  fennel  added  for  flavor. 
Note  its  synonym — black  draught;  this  must  not  be  confounded  with 
''black  drop"  (p.  256),  as  it  has  been  in  truth,  with  fatal  results. 

Dose. — 120  mils  (4  fluidounces). 

DOSES  OF  OFFICIAL  INFUSIONS 

4  mils  (1  fluidrachm) Infusion  of  digitalis. 

120  mils  (4  fluidounces) Infusion  of  senna  compound. 

INFUSIONS  OF  THE  NATIONAL  FORUULART 


Latin  name 


English  name 
or  synonym 


Ingredient* 
(figures  show  amount  used  in  1000  mils) 


Remarks 


Infusum  brayerr. 


Infusura  cinchona. 


Infusum  •  gentian« 
compositum. 

Infusum  pnini  rir- 
ginian«. 


Infusum  re 
positum. 


Infusion  of  koosc 


Infusion   of   cin- 
chona. 


Compound  infu- 
sion of  gentian. 


Infusion  of  wild 
cherry. 


I  com-    Compound  infu- 
!    siun  of  rose. 


Brayera,  60  Gm.;  boiling  water. 


Cinchona,  00  Gm.:  aromatic  sulphuric 
acid;  water. 


Gentian,  30  Gm.;  coriander;  bitter 
orange  peel:  diluted  alcohol.  Make  a 
tincture  and  dilute  with  water. 

Wild  cherry,  40  Qm.;  glycerin;  water. 
Made  by  cold  percolation. 


Red    rose;    diluted     sulphuric     acid; 
sugar;  boiling  water. 


Do  not  straio.  Dom. 
— 2fi0  mils  (8  flvid- 
ounoes). 


Made  by  odd 
lation.       Dom. — 80 
milsClMaidrmdhoM). 

I>osc.— l5mik(4tlai- 
draehlDa). 


reooodaed    is 
P.  VmTDosa. 


Was    .. 

U.8.P. 

—60    mils  (3  flaid- 

ounoea). 

Chiefly  naed  aa  a  ve- 
hicle. Dass.— 100 
mils  (3  fluadottooea). 


DECOCTIONS 

These  are  liquids  made  by  boiling  the  drug  for  fifteen  minutes  or  longer 
with  water. 

The  boiling  should  not  be  carried  on  in  iron  vessels,  as  a  large  number 
of  drugs  from  which  decoctions  are  made  contain  tannin,  and  this,  com- 
bining with  iron,  forms  a  black  mixture  (ink).  In  Germany  and  other 
countries  where  the  decoctions  are  popular  they  are  prepared  in  special 
block-tin  vessels;  but  in  America,  where  the  decoctions  are  but  seldom 
prescribed,  an  enameled  dish  will  answer  the  purpose. 

The  present  pharmacopceia  recognizes  no  specific  decoctions,  giving 
only  the  general  formula,  outlined  below. 

DECOCTA— Decoctions 
Condensed  Recipe. 

A  general  fonnula  directing  the  boiling  of  50  Gm.  of  coarsely  comminuted  drng 
with  1000  mils  of  water  for  fifteen  minutes.  Express,  strain  and  wash  strainer  wi^ 
enough  cold  water  to  make  1  liter.    For  details,  see  U.S. P.,  p.  129. 

Remarks. — ^The  comments  made  regarding  the  general  formula  for 
infusions  apply  with  equal  force  at  this  place. 

The  two  decoctions  recognized  by  the  pharmacopoeia  of  1890  are 
worthy  of  the  mention  given  below. 

Decoctum  Cetrarie  (U.S. P.  1890)  is  made  by  macerating  50  Gm.  cetraria  with 
400  mils  cold  water  for  a  lialf-hour  and  then  the  expressed  liquid  thrown  away.  The 
washed  cetraria  was  then  boiled  with  1000  mils  water  for  fifteen  minutes. 

Cetraria,  or  Icehind  moss,  contains  a  ver>''  bitter  principle,  called  cetraric  acid,  as 
well  as  the  mucilaf^c,  the  constituent  which  makes  the  decoction  a  nutritious  jelly. 
The  presence  of  this  bitter  principle  in  the  jelly  would  render  it  distasteful.  For- 
tunately, however,  cetraric  acid  is  soluble  in  coUi  water,  and  for  this  reason  the  drug  m 
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,  omoeraied  in  told  water,  in  which  the  cetraric  acid  will  dissolve,  thia  biiter  liquid 
Kpteaaed  and  thrown  away;  then,  and  only  then^  can  the  cetraria  be  boiled  to  a  jelly, 
e  from  bitterness. 

Decoctum  S«rsapanU»  Compositum  (U*8.P.  1890;  N,F,  IV)  made  by  boiling  100 
bniised  sarsapariUa  and  20  Gm.  g:uaiacum  wood  for  a  half -hour  with  1000  mils 
!7,  then  adding  20  Gm.  sassafras  bark,  20  Gm.  Elycyrrhixa,  and  10  Gm.  mezereum, 
I  lettiiig  it  macerate  two  hours.  To  the  strained  liquid  enough  water  was  added  to 
ke  100  mils, 

Thb  decoction,  rarelv  used  in  this  country,  is  popular  in  Germany  as  an  alterative. 
ft  is  cailed  Zittmann's  decoction. 

TINCTURES 

Tinctures  are  alcoholic  aolutions  of  nmi-volaiile  stibsiaTices  obtained  by 
extraction  of  drugs. 

An  exception  to  the  statement  "alcoholic  solutions  of  non-volatile 
ibetauces"^  is  found  in  tincture  of  iodine.     The  active  ingredient  of  thia 
the  volatile  solid,  iodine;  but  the  presence  of  potassium  iodide  which 
DOD* volatile  brings  the  tincture  practically  within  the  definition  given 
above. 

Tinctures  prepared  from  drugs  differ  from  fiuidextracts  in  the  matter 
of  strength.  All  fluidextracts,  as  we  will  learn  later  (p.  238),  are  adjusted 
to  represent  a  100  per  cent,  product,  that  is,  100  mils  represent  the  active 
principles  of  100  Gm*  of  a  standard  drug,  while  the  tinctures  are  much 
iker^  none  of  those  official  being  stronger  than  50  per  cent*  The 
igth  of  tinctures  varies,  ranging  from  camphorated  tincture  of  opium, 
rhich  c-on tains  but  0.4  of  1  per  cent,  opium,  its  active  ingredient,  to 
tincture  of  lactucarium  and  other  50  per  cent,  tinctures. 

The  following  table  gives  the  strength  of  every  tincture  recognized 
by  the  present  pharmacopana. 

STRENGTH  OF  OFHCIAL  TINCTURES 

0*4  of  1  per  cent,:  Tincture  of  opium,  camphorated.     0.4  of  1  per 
cent*  opium,  1*6  per  cent,  total  active  constituents. 

6  per  cent.:  Tincture  of  musk* 

7  per  cent.:  Tincture  of  iodine  (also  5  per  cent,  potassium  iodide). 
10  per  cent.:  Tinctures  of  aconite,  belladonna  leaves,  cannabis,  can* 

tharides^  capsicum,  colchicum  seed,  digitalis,  gelsemiura,  hyoscyamus, 
kinOt  lobelia,  nux  vomica,  opium,  deodorized  opium,  phyaostigma,  san- 
guinaria,  squill,  stramonium,  strophanthus,  and  veratrum  viride. 
15  per  cent.:  Tincture  of  cardamom. 

20  per  cent.:  Tinctures  of  arnica,  asafetida,  bitter  orange,  benzoin, 
IcaJumba,  cinchona,  cinnamon,  ginger,  guaiac,  guaiac  ammoniated^  hy- 
i-ilraj^tis,  myrrh,  pyrethrum,  quassia,  tolu,  valerian,  and  valerian  am- 
llDomated* 

50  per  cent.:  Tinctures  of  lactucarium,  lemon  peel,  and  sweet  orange 

Some  official  tinctures  da  not  adapt  themselves  to  the  table  just  given » 
must  be  given  special  mention. 


Tinehtrt  of  ahcM . 

Tmehtre  of  ferric  chloride . . 
P  Tindiirv  <tf  lavender,  compound. . 
If^vduft  «/  rhuharb .    , 


represents  10  per  cent,  aloea  and  10  per  cent. 

glycyrrhi^ta. 
represents   35   per   cent,   aolution   of   ferric 

chloride  or  4.48  per  cent.  iron, 
represents  0,8  per  cent,  oil  of  lavender  and 

5.5  per  cent,  total  active  constituents, 
represents  20  per  cent,  rhubarb  and  4  per  cent, 

cardamom. 
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The  remaining  official  tinctures  adjust  themselves  to  the  following 
tabic  of  strengths: 

PercerUagt  of  Princi-     PereentagB  of  Total 
Name  of  Tincture  pal  Constituent  Active  ConBtiiuentM 

Tincture  of  benzoin^  compound 10  per  cent.  24.0  per  cent. 

Tincture  of  cardamom^  compound 2  per  cent.  6.2  per  cent. 

Tincture  of  cinchonoy  compound 10  per  cent.  20.0  per  cent. 

Tincture  of  gambirf  compound 6  per  cent.  7.6  per  cent. 

Tincture  of  gentian^  compound 10  per  cent.  15.0  per  cent. 

Tincture  of  rhubarb,  aromatic 20  per  cent.  30.0  per  cent. 

Explanatory  of  the  above,  let  it  be  said  that  by  ''principal  oonstitii- 
ent"  is  meant  the  drug  giving  the  compound  tincture  its  name,  and  as 
to  ''total  active  constituents"  these  will  be  enumerated  in  the  proper 
place. 

Attention  should  be  called  to  ^he  distinction  between  ''represents'' 
and  *'  contains;"  thus,  it  can  be  said  that  tincture  of  vanilla,  N.F.,  "  repre- 
sents 10  per  cent,  vanilla  and  contains  20  per  cent,  sugar."  This  distinc- 
tion should  always  be  borne  in  mind  in  discussing  the  strength  of  liquid 
pharmaceuticals,  and  it  can  only  be  said  of  any  one  of  these  that  it  "  con- 
tains" a  certain  percentage  of  a  drug  when  that  drug  is  completely  dis- 
solved in  the  liquid,  as  in  the  case  of  the  sugar  in  tincture  of  vanilla.  If 
the  drug  is  composed  of  vegetable  tissue  not  entirely  soluble  in  the  men- 
struum, as  in  the  case  of  the  vanilla,  then  the  tincture  does  not  "contain" 
10  per  cent,  vanilla,  but  merely  represents  the  active  principles  obtained 
from  10  per  cent,  vanilla  by  extraction.  There  is  another  clumsy  phase 
in  the  glib  statement  that  a  certain  tincture  is  10  per  cent.;  namely,  a 
true  10  per  cent,  preparation  is  one  in  which  all  the  ingredients  are 
weighed,  that  is,  represents  10  Gm.  of  drug  in  100  Gm.  of  the  finished 
product.  On  the  other  hand,  a  10  per  cent,  tincture  contains  the  activity 
of  10  Gm.  of  drug  in  100  mils  of  finished  tincture.  This,  however,  is  a 
question  of  splitting  hairs,  since  in  making  the  greater  number  of  the 
liquid  pharmaceuticals  of  the  pharmacopoeia  the  solids  are  weighed,  while 
the  preparation  is  finished  by  bringing  it  to  a  certain  volume.  Further 
attention  must  be  called  to  the  fact  that  the  ultimate  strength  of  many 
of  the  official  tinctures  is  not  based  on  percentage  of  drug  represented 
but  upon  its  chemical  or  biological  assay. 

Summing  up  the  table  of  strengths  of  tinctures,  we  have  one  6  per 
cent,  tincture  (two  including  gambir  compound),  one  7  per  cent,  tincture, 
one  15  per  cent,  tincture,  and  three  50  per  cent,  tinctures.  The  others 
are  10  per  cent,  or  20  per  cent.,  and  all  those  of  potent  drugs  are  10  per 
cent,  except  iodine.  Before  dismissing  the  question  of  the  strength  of 
tinctures,  mention  should  be  made  of  the  fact  that  tincture  of  kino  has 
l)een  changed  from  a  5  per  cent,  to  a  10  per  cent,  preparation. 

The  following  tables  give  lists  of  official  tinctures  arranged  according 
to  method  of  manufacture.  In  passing,  it  may  be  said  that  all  of  them 
are  galenic  preparations. 

OFFICIAL  TINCTURES  MADE  BY  SOLUTION  OR  DILUTION 
Prejmramm,  Solvent. 

Tinrturo  of  ferric  rhloritU Alcohol,  650  mils;  solution  of  ferric  chloride, 

350  mils. 
Tincture  of  icxiinc Alcohol,  approximately  9«50 mils;  water  50 mila. 
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OFFICIAL  TINCTURES  HADE  BT  ISACERATION 
Menttrwum,  Preparation. 

Alcohol,  U.S.P Tincture  of  asafetida. 

Tincture  of  benzoin. 

Tincture  of  benzoin,  compound. 

Tincture  of  guaiac. 

Tincture  of  lemon  peel. 

Tincture  of  myrrh. 

Tincturfe  of  sweet  orange. 

Tincture  of  Tolu. 

Alcohol,  750  mik:  water,  250  mils Tincture  of  lavender,  compound. 

DOuted  iJcohol,  U.S.P Tincture  of  aloes. 

Tincture  of  gambir,  compound. 

Tincture  of  musk. 
Glycerin,    50  mils;   diluted   alcohol, 

950  mils Tinctoie  of  cardamom,  compound. 

Glycerin,    40   mils;    diluted    alcohol, 

950  mils Tincture  of  opium,  camphorated. 

Aromatic  spirit  of  ammonia Tincture  of  guaiac,  ammoniated. 

OFFICIAL  TINCTURE  BIADE  BT  DIGESTION  AND  BSACERATION 
Menstruum.  Preparation. 

Water  500  mils ;  then  alcohol,  500  mils .  Tincture  of  kino. 

OFFICIAL  TINCTURES  HADE  BT  PERCOLATION 
Menstruum.  Preparation. 

Alcohol,  U.Bf Tincture  of  cannabis. 

Tincture  of  g^ger. 

Tincture  of  physostigma. 

Tincture  of  pyrethrum. 

Tincture  of  strophanthus. 

Tincture  of  veratrum  viride. 
Alcohol,  950  mils;  water,  500 mils Tincture  of  capsiciun. 

Tincture  of  digitalis. 

Tincture  of  nux  vomica. 

Tincture  of  squill. 

Tincture  of  valerian. 

Alcohol,  750  mils;  water,  250  mils 

Alcohol,  700  mils;  water,  300  mils —  Tincture  of  aconite. 

Alcohol,  666  mils;  water,  333  mils Tincture  of  hydrastis. 

Alcohol,  650  mils;  water,  350  mils Tincture  of  gelsemium. 

.\lcohol,  600  mils;  water,  400  mils Tincture  of  bitter  orange. 

Tincture  of  calumba. 

Tincture  of  colchicum  seed. 
Diluted  alcohol,  U.S.P Tincture  of  arnica. 

Tincture  of  belladonna  leaves. 

Tincture  of  cardamom. 

Tincture  of  hyoscyamus. 

Tincture  of  lobelia. 

Tincture  of  opium. 

Tincture  of  stramonium. 

Alcohol.  333  mils;  water,  666  mils Tincture  of  auassia. 

Alcohol,  200  mils;  water,  800  mils Tincture  of  deodorized  opium. 

Glycerin,  75  mils;  alcohol,  675  mils; 

water,  250  mils Tincture  of  cinchona. 

Tincture  of  cinchona,  compound. 

Tincture  of  cinnamon. 
Glycerin,  250  mib;  alcohol,  500  mils; 

water,  250  mils Tincture  of  lactucarium 

Glycerin,  100  mils;  alcohol,  500  mih<; 

water,  400  mils Tincture  of  gentian,  compound. 

Tincture  of  rhubarb. 

Tincture  of  rhubarb,  aromatic. 
Hydrochloric  acid,   20  mils;  alcohol, 

600  mib;  water,  400  mils Tincture  of  sanguinaria. 

AxTimatic  spirit  of  ammonia Tincture  of  valerian,  ammoniated. 
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OmClAL  TINCrURE  MADE  BY  DIGESTIOF}  AND  PERCOLATION 

Menttrutim,  Preparation. 

Alcohol,  U*S.P. Tincture  of  cantbarides. 

As  to  the  three  iBethods  of  preparing  tinctures  given  in  the  table,  SS^ 
better  explanation  can  l>e  given  than  that  provided  in  the  general  formula 
wliich  is  provided  in  the  present  pharmacopceia,  which  the  student  should 
carefully  read. 

In  percolating  tinctures  containing  glycerin  it  ia  eustxsmary  to  use  the 
menstruum  specified  above  as  a  primal  menstruum  and  at  the  end  of  the 
process  to  use  mixtures  of  alcohol  and  water* 

TINCTURE— Tinctures 
Conderuted  Rteipt. 

Thi«  tfl  a  general  formula  outliaing  the  manufacture  of  tinctures  by  peirolattoii 
and  by  maceratiun.     For  details,  see  U.8.P*,  p.  444, 

Remarks. — Tinctures  are  prepared  by  maceration  only  when  percola- 
tion is  not  advisable.     This  is  the  case  with  a  resinous  drug  which  if  ^ 
packed  in  a  percolator  and  treated  with  alcohol  would  become  a  sticky  ^| 
mass,  clogging  the  percolator.     With  such  a  drug  percolation  is  only  ^n 
possible,  if  it  is  mixed  with  more  than  its  own  weight  of  clean  dr>'  sand. 
As  to  the  choice  of  menstrua,  this  was  already  discussed  on  p.  162,  »o 
here  it  need  only  be  said,  on  comparison  of  the  above  table  of  menstrua 
with  the  discussion  of  the  chemical  constituents  of  the  drugs  employed, 
found  in  Part  IV.,  it  will  l:>e  usually  found  that  the  drugs  requiring  strong 
alcohol  for  extraction  are  those  grouped  among  resins^  gum-reains,  oleo- 
resinous,  or  volatile  oil  drugs;  that  those  extracted  with  glycerinie  men- 
struum are  tannin-bearing  drugs;  that  those  having  acetic  acid  in  the 
menstruum  are  drugs  containing  volatile  alkaloids;  while  the  ordinary 
drug  containing  glucosides,  neutral  principles,  or  stable  alkaloids  are 
extracted  with  alcohol  more  or  less  diluted  with  water. 

There  are  54  tinctures  recognized  by  the  present  pharmacopceia — j 
10  less  than  were  recognized  by  U.S. P.  VIII. 

SPEQAL  NOTES  ON  OFFICIAL  TINCTUItES 

TINCTURA  AC  ONITI— Tincture  of  Aconite 
(Tr,  Acomt — Aconiti  tinctura  P.I.) 

Of.     *       *    if  mils  of  Tincture  of  Aconite  yieUis  not  less  than  0.Q45  Cm: 
than  of  the  i^ther-solublo  alkaloids  of  aconite*     If  assaywi  hi 

niininnjiii  i.  i  ,ui.[  dose  should  uot  be  greater  than  0.0004  mil  for  ea-ch  gruu 
wciK:ht  of  Ruineji-pig. 
Condctucd  lUcij^e. 

Mouitea  lUO  CJm,  of  drug  in  No.  60  powder  with  a  stiflicient  amount  of  the  mea- 
.atnium — aJcohol,  7  volumeifi;  water,  3  volumes;  macerate  for  six  hours  before  and 
twenty-four  houni  after  packitig  aud  percolate  until  950  mils  of  tincture  are  obtain#Ni 
A  part  of  this  is  assayed  and  the  rest  is  adjuat^i  to  the  official  alkaloidal  Btrenfcth 
(0.045  to  0,055  (Im,  alkaloids)  by  addition  of  the  nienslruum  mentioned  above.  Far 
detaib,  »oe  Type  Procei»,  P,  as  modified  for  assayed  tinctures^  U,S.P.,  p.  444, 

RenmrH. — The  assay  of  this  tincture  will  be  explained  ir»  Chapter 
LV*     It  sfiould  contain  ^5f 000  ^o  *^5iooo  of  1  P^^  cent,  aconitine. 
Dotff. — 0.3  mil  (5  minims). 

TINCTURA  ALOES— Tincture  of  Aloes 

(Tr.  Aloes) 

Alom  (100  Gm.)  and  jtlycyrrhiia  (200  < 
lor  Uime  days.     The  mixture  u*  Uien  filtered  I 


4 


I  to  miike  1  htPT.     For  di*tailB,  »cc  T\ 


*vri>tiH|  with  diluted  alcohol 
ri]  with  enough  diluted  ] 
:>.P.,  p.  445, 
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Remarks. — ^This  represents,  besides  the  chief  ingredient,  20  per  cent, 
hcorice  root.  Note  that  this  and  all  tinctures  prepared  by  maceration 
are  directed  to  be  filtered  either  through  absorbent  cotton  or  through  a 
pliin  filter,  plaited  filters  not  being  advised. 

Dose. — 2  mils  (30  minims). 

TmCTURA  ARNICiE— Tincture  of  Arnica 

(Tr.  Amic.) 

Camdensed  Recipe. 

Arnica  (200  Gm.)  is  percolated  with  diluted  alcohol  until  250  mils  of  percolate 
are  obtained.  Then  macerate  for  twenty-four  hours  and  then  percolate  another 
250  mils  of  tincture.  Ck>ntinue  this  interrupted  percolation  until  a  liter  of  tincture 
M  obtained.     For  details,  see  U.S.P.,  p.  446. 

Remarks. — This  preparation  was  called  tincture  of  arnica  flowers  by 
the  pharmacopoeia  of  1890,  since  at  that  time  a  tincture  of  arnica  root  was 
official.  It  will  be  noted  that  the  official  recipe  given  above  directs 
interrupted  percolation;  that  is,  the  percolation  is  stopped  three  times  in 
order  to  permit  new  portions  of  menstruum  (diluted  alcohol)  to  act  by 
maceration  upon  the  partly  extracted  drug.  In  U.S.P.  VIII,  fractional 
maceration  followed  by  expression  was  employed — a  wise  provision  since 
the  drug  is  very  bulky  and  highly  absorbent;  hence  percolation  means  a 
large  waste  of  menstrumn,  unless  the  marc  is  expressed.  The  popularity 
of  tincture  of  arnica  as  a  vulnerary  is  well  known.  It  is  rarely  given 
internally. 

Dose. — 1  mil  (15  minims). 

TXNCTURA  ASAFCETID^B— Tincture  of  Asafetida 
(Tr.  Asafoet) 

Condensed  Recipe. 

Made  by  maceration  of  asafetida  with  alcohol.  Strength,  20  per  cent.  Details 
as  in  making  tincture  of  aloes. 

Dose. — 1  mil  (15  minims). 

TINCTURA  AURANTn  AMARI— Tmcture  of  Bitter  Orange  Peel 

(Tr.  Aurant.  Amar.) 

Condensed  Recipe. 

Moisten  200  Gm.  of  drug  in  No.  40  powder  with  a  sufficient  amount  of  the  men- 
truum  alcohol,  600  mils;  water,  400  mils;  macerate  six  hours  before  and  twenty-four 
hours  after  packing  and  then  percolate  to  1000  mils.  For  details,  see  Type  Process 
P.,  U.S.P.,  p.  444. 

Dose. — i  mils  (1  fiuidrachm). 

TINCTURA  AURANTn  DULCIS— Tincture   of   Sweet   Orange   Peel 

(Tr.  Aurant.  Dulc.) 

Condensed  Recipe. 

Five  hundred  grammes  freshly  grated  sweet  orange  peel  and  macerated  with  1000 
mils  of  alcohol  for  three  days,  after  which  the  mixture  is  filtered  through  purified 
cotton,  the  filter  being  washed  with  enough  alcohol  to  make  1  liter.  For  details, 
see  U.S.  P.,  p.  223. 

Remarks. — This  tincture  is  a  pleasant  flavor,  more  like  a  spirit  than 
a  tincture. 

Dose. — 4  mils  (1  fiuidrachm). 
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UNCTURA  BBLLADONNiB  FOLIORUM— Tincture    of  BelUdomui 

Leaves 

(Tr.  Bellad.  FoL) 
Condensed  Recipe. 

Moisten  100  Gm.  of  drug  in  No.  60  powder  with  the  menstruum;  macerate  and 
percolate  to  1000  mils.     Details  as  in  maleing  tincture  of  aconite. 

Remarks. — For  the  assay  of  this  tincture,  see  Chapter  LV.     It  should 
contain  ^J^oqq  to  ^Kooo  of  1  P^r  cent,  of  mydriatic  alkaloids. 
Dose.— 0.75  mils  (12  minims). 

UNCTURA  BENZOINI— Tincture  of  Benzoin 

(Tr.  Benz.) 


Macerate_260  Gm.  of  benzoin  in  No.  40  powder  with  enough  alcohol  to  make 

"  aloes. 


Condensed  Recive. 
Macerate  200 
1000  mib.     Details  as  in  making  tincture  of  af< 

Remarks, — Tincture  of  benzoin  is  now  used  largely  in  steam  inhalers 
for  bronchial  troubles. 

Dose. — 1  mil  (15  minims). 

TINCTURA  BENZOINI  COMPOSIT A— Compound  Tincture  of  Benzoin 

(Tr.  Benz.  Co.) 

Condensed  Recipe. 

Ingredients. — Benzoin,  100  Gm.;  aloes,  20  Gm.;  storax,  80  Gm.;  balsam  of  tdu, 
40  Gm.;  alcohol,  enough  to  make  1  liter. 

Manipulation. — Macerate  as  in  making  tincture  of  aloes. 

Reinarks. — This  useful  preparation  is  similar  to,  but  not  identical 
with,  the  old-time  proprietaries:  friars'  balsam^  Turlington's  baUam^ 
elixir  comm^endaioris,  or  baurne  de  commandeur.  The  latter  product  con- 
tained balsam  of  Peru,  myrrh,  and  angelica  root,  in  addition  to  the  in- 
gredients of  the  oflBcial  tincture.  A  recipe  for  the  true  friars'  balsam  is 
found  in  the  National  Formulary,  but  it  is  usually  the  custom  in  this 
country  to  dispense  compound  tincture  of  benzoin  on  calls  for  the  prepara- 
tions whose  synonyms  have  just  been  given. 

Dose. — 2  mils  (30  minims). 

TINCTURA  CALUMB^— Tincture  of  Caluniba 

(Tr.  Calum.) 

Comlensed  Recipe. 

Moisten  200  Gm.  drug  in  No.  20  jyowder  with  the  menstrum — 600  mils  of  alcohol; 
400  mils  of  water — macerate  and  then  percolate  to  1000  mils.  Details  as  in  making 
tincture  of  bitter  orange  peel. 

Dose.— A  mils  (1  fluidrachm). 

TINCTURA  CANNABIS— Tincture  of  Cannabis 
(Tr.  Cannab.) 

Condensed  Recijte. 

Moisten  100  Gm.  of  the  tlrug  in  No.  40  powder  with  the  menstruum — alcohol 
I'.S.P.;  macerate  and  then  porcolato  to  1000  inilH.  Details  as  in  making  tincture 
of  bitter  orange  peel. 

Remarks. — This  was  called  tincture  of  cannabis  indica  in  U.S.P.  VIII, 
as  in  that  standard  onl}'  Indian  hemp  could  lx»  employed.  In  the  pres- 
ent pharniacopu'ia  (.<^ee  p.  760),  American  ns  well  as  Indian  hemp,  is 
included  under  the  title  ^'cannabis.''  Note  that  the  tincture  is  to  be 
physiologically  as.sayed.     (See  Chapter  LV.) 

Dose. — 0.75  mil  (12  minims). 
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UNCTURA  CANTHARIDIS^Tincture  of  Cantharides 
(Tr.  Canthar. — Cantharidis  tinctura  P.  I.) 
Condensed  Recipe. 

CSantharides  (100  Gm.)  is  digested  with  alcohol  in  a  strong  tin  container  provided 
with  a  safety  tube  for  twenty-four  hours  between  50^  and  55^C.  The  mixture  is 
then  perccdated  with  alcohol  until  1  liter  of  tincture  is  obtained.  For  detaib,  see 
U.S.P.,  p.  450. 

Remarks. — The  object  of  digestion  prior  to  percolation  is  to  insure 
complete  extraction  of  the  cantharidin.  The  use  of  the  tincture  as  a 
scalp  stimulator  in  hair  dressings  is  well  known. 

Do8e. — 0.1  mil  {1}/^  minims). 

TINCTURA  CAPSICI— Tincture  of  Capsicum 

(Tr.  Capsic.) 
Condensed  Recipe. 

Moisten  100  Gm.  of  the  drug  in  No.  50  powder  with  the  menstruum — 960  mils 
alcohol;  50  mils  water;  macerate  and  then  percolate  to  1000  mils.  Detaib  as  in 
making  tincture  of  aconite. 

Dose. — 0.5  mil  (8  minims). 

TINCTURA  CARDAMOMI— Tincture  of  Cardamom 
(Tr.  Cardam.) 

<  'andensed  Recipe. 

Moisten  150  Gm.  of  cardamom  seed  in  No.  40  powder  with  the  menstruum — 
diluted  alcohol  (U.S.P.);  macerate  and  then  percolate  to  1000  mils.  Details  as  in 
making  tincture  of  bitter  orange  peel. 

Dose. — 2  mils  (30  minims). 

TINCTURA    CARDAMOMI    COMPOSITA— Compound    Tincture    of 

Cardamom 

(Tr.  Cardam  Co.) 

Cundensed  Recipe. 

Macerate  20  Gm.  cardamon  seed;  25  Gm.  Saigon  cinnamon;  12  Gm.  caraway, 
and  5  Gm.  cochineal,  with  the  menstruum — glycerin,  50  mils;  diluted  alcohol,  950 
mils;  finally  using  enough  diluted  alcohol  to  make  1000  mils.  Details  as  in  making 
tincture  of  aloes. 

Remarks. — A  mnemonic  for  the  active  constituents  of  this  compound 
tincture  are  the  four  C's: 

►  ardamom 
innamon 


c 


araway 
ochineal 

This  bright-red  liquid — the  color  due  to  the  cochineal — is  a  pleasant 
aromatic  and  carminative. 

Dose. — 4  mils  (1  fluidrachni). 

TINCTURA  CmCHONiE— Tmcture  of  Cmchona 

(Tr.  Cmch.) 

One  hundred  mils  of  Tincture  of  Cinchona  yields  not  less  than  0.8  Gm.  nor  more 
than  1.0  Gm.  of  the  total  alkaloids  of  cinchona. 
Condensed  Recipe. 

Cinchona  (200  Gm.)  is  percolated  with  a  primal  menstruum  consisting  of  75  mils 
of  glycerin,  675  mils  of  alcohol  and  250  mils  of  water,  completing  the  percolation  with 
a  mixture  of  two  volumes  of  alcohol  and  one  volume  of  water.     Details  as  in  making 
tincture  of  aconite. 
16 
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For  Assay,  see  U.S.P.,  p.  451  and  also  Chapter  LV. 

Remarks. — In  this  case,  the  percolation  differs  from  that  in  making 
tincture  of  aconite,  since  the  same  menstruum  is  not  used  through  the 
entire  process.  That  is,  in  making  a  liter  of  tincture,  when,  after  the 
liter  of  glycerinic  menstruum  is  used  up  (for,  bear  in  mind,  more  than 
one  liter  of  menstruum  has  to  be  used  to  get  a  liter  of  percolate),  the 
percolation  is  continued  with  a  mixture  of  alcohol  and  water  (hydro- 
alcoholic  menstruum)  until  the  liter  of  finished  product  Is  obtained. 
Since  this  statement  is  applied  to  all  tinctures  made  by  percolation  of 
drug  with  glycerinic  menstruum,  the  above  recipe  is  typical. 

The  pharmacopoeial  assay  for  this  tincture  is  given  in  Chapter  LV. 
It  should  contain  0.8  to  1.0  per  cent,  of  total  cinchona  alkaloids. 

Dose. — i  mils  (1  fluidrachm). 

XmCTURA  CINCHONA  COMPOSITA— Compound  Tincture  of  Cin- 
chona 

(Tr.  Cinch.  Co.) 
Condensed  Recipe. 

Moisten  100  Gm.  red  cinchona,  80  Gm.  bitter  oranse  peel,  and  20  Gm.  serpentaria, 
with  the  same  menstruum  used  in  making  tincture  of  cmchona,  and  procee<l  to  per- 
colate to  1000  mils,  as  in  making  the  latter  tincture. 

Remarks. — This  is  sometimes  called  Huxham's  tincture  of  bark,  and 
is  a  valuable  tonic.  It  should  not  be  dispensed  with  iron  preparations, 
since  the  cinchotannic  acid  present  in  the  bark  reacts  with  iron  to  form 
an  inky  mixture. 

Dose. — 4  mils  (1  fluidrachm). 

TmCTURA  CINNAMOMI— Tmcture  of  Cinnamon 
(Tr.  Cinnam.) 

Condensed  Recipe. 

Moisten  200  Gm.  of  the  drug  in  a  No.  50  powder  with  the  menstruum,  the  same 
as  used  in  the  cinchona  tinctures;  macerate  and  proceed  to  make  1000  mils  tincture 
by  percolation,  as  in  making  tincture  of  cinchona. 

Dose. — 2  mils  (30  minims). 

TINCTURA  COLCHICI  SEMINIS— Tmcture  of  Colchicunr  Seed 

(Tr.  Colch.  Sem.) 

Condensed  Ret  ijpe. 

Moisten  100  Gm.  of  the  drug  in  a  No.  50  powder  with  the  menstruum — alcohol, 
600  mils;  water,  400  mils;  macerate  and  then  percolate  to  1000  mils.  Details  as  in 
making  tincture  of  aconite. 

Remarks. — The  assay  of  this  tincture  will  be  found  in  Chapter  LV, 
It  should  contain  from  'Hfooo  to  '^^ooo  of  1  P^^  cent,  of  colchicine. 
Dose. — 2  mils  (30  minims). 

TINCTURA  DIGITALIS— Tmcture  of  DigitaUs 
(Tr.  Digit) 

Condensed  Recine. 

Moisten  100  Gm.  of  the  drug  in  a  No.  tU)  powder  with  the  menstruum — alcohol, 
750  mils;  water,  250  mils;  macerate  and  then  percolate  to  1000  mils.  Detaib  as  in 
making  tincture  of  bitter  oningc  jiet*!. 

Remarks. — The  tincture  of  digitalis  contains  an  appreciable  amount 
of  fat  naturally  existing  in  the  leaves,  and  of  late  years  efforts  have  been 
made  to  introduce  the  so-called  fat-tree  tincture  of  digitalis.    Such  a 
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tincture  is  prepared  by  first  removing  the  fat  from  the  drug  by  percola- 
tion with  chloroform.     Note  that  the  tincture  may  be  biologically  as- 
skyed.     (See  Chapter  LV.) 
DoBe. — 0.6  mil  (8  minims). 

TINCTDRA  FERRI  CHLORIDI— Tincture  of  Ferric  Chloride 
This  preparation  can  best  be  discussed  among  the  salts  of  iron.     (See 
p.  510.) 

TmCTURA  GAMBIR  COMPOSITA— Compound  Tincture  of  Gambir 

(Tr.  Gambir  Co.) 
Condensed  Recipe. 

Macerate  50  Gm.  gambir  and  25  Gm.  Saigon  cinnamon  both  in  a  No.  50  i>owder, 
with  enough  diluted  alcohol  to  make  1000  mils  tincture.  Details  as  in  making  tincture 
of  aloes. 

Remarks. — This  official  replaces  the  formerly  official  tincture  of 
catechu,  being  identical  with  it,  save  the  use  of  pale  catechu  (gambir), 
instead  of  the  catechu  from  the  plant  Acacia  catechu.     (See  p.  719.) 

Dose. — 4  mils  (1  fluidrachm). 

TINCTURA  GELSEMH— Tmcture  of  Gelsemium 

(Tr.  Gelsem.) 
Condensed  R^eive. 

Moisten  100  Gm.  of  the  drug  in  a  No.  00  powder  with  the  menstruum — alcohol, 
C50  mib;  water,  350  mils;  macerate  and  then  percolate  to  1000  mib.  Details  as  in 
making  tincture  of  bitter  orange  peel. 

Dose. — 0.25  mils  (4  minims). 

TINCTURA  GENTIANS  COMPOSITA— Compound  Tmcture  of  Gen- 
tian 

(Tr.  Gentian  Co.) 

Condensed  Recipe. 

Moisten  100  Gm.  gentian,  40  Gm.  bitter  orange  peel,  and  10  Gm.  cardam on  seed 
all  in  a  No.  40  powder,  with  the  menstruum — glycenn,  100  mils;  alcohol,  500  mils- 
water,  400  mils;  macerate  and  then  percolate,  using  diluted  alcohol  as  the  last  mens; 
itruum.     Details  as  in  making  tincture  of  bitter  orange  peel. 

Dose. — 4  mils  (1  fluidrachm). 

TINCTURA  GUAIACI— Tmcture  of  Guaiac 
(Tr.  Guaiac) 

Cantlenged  Recipe. 

Macenite  200  Gm.  of  the  drug  in  a  No.  40  powder  with  enough  alcohol  (U.8.P.) 
to  make  1000  mils  of  the  tincture.     Details  as  in  making  tincture  of  aloes. 

Dose. — 4  mils  (1  fluidrachm). 

TINCTURA  GUAIACI  AMMONIATA— Ammoniated  Tincture  of  Guaiac 

(Tr.  Guaiac.    Ammon.) 

Condensed  Recipe. 

Macerate  200  Gm.  guaiac  in  a  No.  40  powder  with  enough  aromatic  spirit  of  am- 
monia to  make  1000  mils  of  finished  tincture.     Details  as  in  making  tincture  of  aloes. 

Dose. — 2  mils  (30  minims). 
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XmCTURA  HYDRASTllS— Tincture  of  Hydrastis 

(Tr.  Hydrast) 
Condensed  Recive, 

Moisten  200  Gm.  of  the  drug  in  a  No.  60  powder  with  the  menBtraum — 666 
mils  alcohol;  333  mils  water;  macerate  and  then  percolate  to  1000  mils.  Details  mm 
in  making  tincture  of  aconite. 

Remarks. — The  pharmacopoeial  assay  of  this  tincture  will  be  given 
in  Chapter  LV.  It  should  contain  from  *^oo  ^  *Moo  of  1  per  cent,  of 
ether-soluble  alkaloids. 

Dose, — 4  mils  (1  fluidrachm). 

TINCTURA  HYOSCYAMI— Tincture  of  Hyoscyamus 

(Tr.  Hyoscy.) 
Condensed  Recipe. 

Moisten  100  Gm.  of  the  drug  in  a  No.  60  powder  with  the  menstruum — diluted 
alcohol  (U.S.P.)j  macerate  and  then  percolate  to  1000  mils.  Details  as  in  making 
tincture  of  aconite. 

Remarks. — ^The  pharmacopoeial  assay  of  this  tincture  will  be  given 
in  Chapter  LV.  It  should  contain  from  ^^looooto'^^oopoofl  per  cent, 
of  mydriatic  alkaloids. 

Dose. — 2  mils  (30  minims). 

TINCTURA  lODI— Tincture  of  Iodine 

This  important  official  will  be  discussed  under  Iodine  (p.  379). 

TINCTURA  KINO— Tincture  of  Kino 

(Tr.  Kino) 
Condensed  Recipe. 

Pour  boiling  water  on  100  Gm.  of  kino  and  then  heat  on  a  water-bath  Tor  one  hour. 
Then  add  enough  water  to  make  500  mib  and  also  500  mils  of  alcohol.  Macerate 
mixture,  decant  and  strain.     For  details,  sec  U.S. P.,  p.  458. 

Remarks. — The  tincture  of  kino  of  the  former  pharmacopoeias  had  to 
be  kept  in  small  well-stoppered  and  completely  filled  bottles;  else  it 
gelatinized.  It  has  I)een  found  that  this  gelatinization  was  due  to  an 
enzyme,  which  can  he  destroyed  by  heat,  hence  the  direction  in  the  pres- 
ent recipe  to  heat  the  drup  with  water  on  a  water-bath  for  an  hour.  The 
infusion  (or  decoction)  thus  prepared  is  then  mixed  with  alcohol. 

Dose. — 4  mils  (1  fluidrachm). 

TINCTURA  LACTUCARn— Tincture  of  Lactucarium 

(Tr.  Lactucar.) 
Condensed  Recipe. 

Ingredients.— \Ae\MQKT\Mm^  500  Gm.;  glycerin,  250  mils;  alcohol,  purified  petro- 
leum l)enzin,  dilutcnl  alcohol,  water,  of  these  enough  to  make  1  liter. 

Manipulation. — Extract  the  lactucarium  with  the  bcnzin  by  maceration,  filter 
oflF  the  bcnzin,  dr>'  the*  residual  lactucnrium  in  a  current  of  air,  then  percolate  it  to 
exhaustion  first  with  the  Klvcorin  mixc<l  with  250  mils  of  water  and  500  mils  of  alcohol 
and  latterly  with  (iilut<Hl  alcohol,  lleservc  the  first  750  mils  of  percolate,  evaporate 
the  rest  to  250  mils  and  mix  it  with  tlie  n»8<»rv'cd  portion.  Lastly  filter  ana  wash 
filter  with  enough  diluted  alcohol  to  make  1  liter. 

Remarks. — Tincture  of  lactucarium  is  interesting  in  that  the  lactu- 
carium is  first  washed  with  petroleum  honzin  to  remove  the  rubber-like, 
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inert  subfitanoe  it  contains.'  Be  sure  that  the  benzin  used  is  of  pharma- 
coixeial  purity,  as  commercial  benzin  is  too  impure  for  pharmacopceial 
purpofies.     (See  p.  577.) 

Note  that  the  drug  is  not  easily  exhausted  with  the  menstruum  em- 
ployed, and  that  in  making  1000  mils,  the  first  750  mils  of  percolate  is 
reserved  and  the  rest  of  the  percolate  evaporated,  similar  to  making 
fluidextracts. 

Dose. — 2  mils  (30  minims). 

TmCTURA    LAVANDULA    COMPOSITA— Compound    Tincture    of 

Lavender 

(Tr.  Lavand.  Co.) 
Condensed  Redve. 

Macerate  20  Gm.  Saigon  cinnamon :  5  Gm.  clove;  10  Gm.  myristica  and  10  Gm.  red 
Saunders,with  the  menstruum — alcohol,  750  mils  ;oil  of  lavender,  8  mils;  oil  of  rosemary. 
2  mils:  water,  250  mib.  Complete  the  preparation  with  a  menstruum  consisting  of 
alcohol  750  noils;  water  250  mils.     Details  as  in  making  tincture  of  aloes. 

Remarks. — This  tincture  is  sometimes  called  "red  lavender,"  because 
of  its  brilliant  color,  due  to  the  red  saunders,  it  contains.  It  is  reputed 
good  in  "heart  trouble,"  although,  in  truth,  its  only  value  is  to  relieve 
flatulence. 

Dose. — 2  mils  (30  minims). 

TINCTURA  LIMONIS  CORTICIS^Tincture  of  Lemon  Peel 
(Tr.  Limon.  Cort.) 

Condensed  Recipe. 

This  is  a  50  per  cent,  alcoholic  extract  of  fresh  lemon  peel,  made  exactly  as 
tincture  of  sweet  orange  peel. 

Remarks, — Tincture  of  lemon  peel  replaces  spirit  of  lemon  of  the  phar- 
macopoDia  of  1890.     It  is  used  entirely  as  a  flavor,  hence  no  dose  is  given. 

TINCTURA  LOBELLffi— Tmcture  of  Lobelia 
(Tr.  Lobel.) 

Condensed  Recipe. 

Moisten  100  Gm.  of  the  drug  in  a  No.  50  powder  with  the  menstruum — diluted 
alcohol  (U.S.P.);  macerate  and  then  percolate  to  1000  mils.  Details  as  in  making 
tincture  of  bitter  orange  peel. 

Dose. — 1  mil  (15  minims). 

TINCTURA  MOSCHI— Tincture  of  Musk 
(Tr.  Mosch.) 
Condensed  Recipe. 

Inoredients. — Musk,  5  Gm.;  alcohol  45  mils;  water,  45  mils;  diluted  alcohol  enough 
to  make  100  mils. 

Manipulation. — Triturate  the  musk  with  the  water  to  a  smooth  paste.  Bottle 
this  macerate  twenty-four  hours  without  and  six  days  with  the  alcohol.  Filter 
mixture  and  wash  filter  with  enough  diluted  alcohol  to  make  100  mils. 

Remarks. — As  seen  in  the  recipe  given  above,  this  tincture  is  made 
by  rubbing  musk  with  water,  adding  alcohol,  filtering,  and  washing  resi- 
due with  diluted  alcohol. 

It  contains  5  per  cent,  of  musk  and  should  be  prepared  with  the  ut- 
most care,  for  when  it  is  required,  a  fine  quality  is  absolutely  essential, 
it  being  used  chiefly  as  a  stimulant  in  extreme  cases  of  pneumonia. 

Dose.—^  mils  (1  fluidrachm). 
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TINCTURA  MYRRHiB— Tincture  of  Myrrh 
(Tr.  Myrrh) 

Condensed  Recipe. 

Macerate  200  Gm.  of  the  drug  in  a  moderately  coarse  powder  with  enough 
menstruum — alcohol  (U.S.P.) — ^to  make  1000  mib.  Details  as  in  making  tincture 
of  aloes. 

Remarks. — Myrrh  (see  p.  777)  contains  a  larger  percentage  of  gummy 
matter  than  asafetida,  and  this  gum,  which  does  not  dissolve  in  the  strong 
alcoholic  menstruum  and  which  is  left  on  the  filter,  after  making  the 
tincture,  has  been  suggested  as  a  source  of  label  mucilage. 

The  tincture  is  used  considerably  in  mouth-washes  and  is  not  often 
given  internally. 

Dose. — 1  mil  (15  minims). 

XmCTDRA  NUCIS  VOMICA— Tincture  of  Nux  Vomica 

(Tr.  Nux  Vom.) 
Condensed  Recipe. 

Moisten  100  Gm.  of  the  drug  in  a  No.  40  powder,  with  the  menstruum — alcohol, 
750  mils;  water,  250  mils;  macerate  and  then  percolate  (not  faster  than  10  drops  a 
minute)  to  1000  mils.     Details  as  in  making  tincture  of  aconite. 

For  Assay,  see  Chapter  LV. 

Remarks. — In  the  above  recipe,  the  pharmacopoeia  goes  back  to  the 
original  process  of  preparing  the  tincture  from  the  drug  jrfter  two  decades 
of  preparing  it  from  the  solid  extract.  The  Brussels  Conference  (p.  19) 
dubbed  the  preparation  strychni  tinduraj  P.I. 

Dose. — 0.5  mil  (8  minims). 

TINCTURA  OPn— Tincture  of  Opium 
(Tr.  Opii — ^Laudanum — Opii  tinctura  P.I.) 

One  hundred  mils  of  Tincture  of  Opium  yields  not  less  than  0.95  Gm.  nor  mor« 
than  1.05  Gm.  of  anhydrous  morphine. 
Condensed  Recipe. 

Inaredients. — Granulated  opium,  100  Cim.;  alcohol;  water;  diluted  alcohol,  enough 
to  make  1  liter. 

ManipuJLaiion. — Four  hundred  mils  of  boiling  water  are  poured  upon  the  opium 
and  the  mixture  is  macerated  for  twelve  hours.  Four  hundred  mils  of  alcohol  are 
then  added  and  the  mixture  is  macerated  for  forty-eight  hours,  after  which  it  is  trans- 
ferred to  a  percolator.  After  the  liauid  has  dramed  off,  the  percolation  is  continued 
until  950  mils  of  tincture  arc  obtained.  This  is  then  assayed  and  treated  as  in  m^lfing 
tincture  of  aconite.     (Vot  details,  sec  U.S. P.,  p.  462. 

Remarks. — Note  that  this  tincture — called  laudanum^  tinctura  the* 
haicay  etc. — is  directed  to  l)e  made  from  granulated  opium,  not  from  the 
gum.  as  some  druggists  prepare  it.  Bear  in  mind  that  gum  opium  is 
weaker  than  granulated  opium  and  that  a  preparation  made  from  it  will 
be  deficient  in  strength  unless  a  proportionally  large  amount  is  employed. 

It  will  be  noted  that  the  recip<»  just  given  directs  that  the  opium  be 
macerated  with  hot  water  during  twelve  hours,  after  which  there  is  added 
to  the  then  cold  mixture  a  volume  of  alcohol  equal  to  the  volume  of 
water  originally  used.  The  mixture  is  then  transferred  to  a  percolator; 
diluted  alcohol  l)eing  used  as  the  final  menstruum. 

Duse. — 0.5  mils  (8  minims). 

TINCTURA  OPn  CAMPHORATA— Camphorated  Tmcture  of  Opium 

(Tr.  Opii  Camph.) 

Condnmcd  Recipt'. 

Macerate  4  (Im.  powdenni  opium;  4  Gm.  benzoic  acid;  4  Gm.  camphor  and  4 
mils  of  oil  of  uniw  with  the  inonKtruum — glycerin,  40  mils;  diluted  alcohol,  950  mile. 
Complete  the  preparution  with  diluted  alcohol.   Details  as  in  making  tincture  of  aloes. 
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^     rks. — This  popular  official  is  commonly  called  paregoriCt  the 
word  meaning  ** soothing/'  the  tincture  being  originally  called 
[^elixir  paragoricus/'   soothing  eliTdr.     The  synonym  given  it   by  the 
eels  Conference  was  opii  titictura  benzoici  PJ.     Note  that  it  contains 
of  1  per  cent,  of  opium  and  that  it  is  a  constituent  of  brown  mixture 
(P-  257). 

Dose, — 4  mils  (1  fliiidrachm). 

TINCTURA  OPn  DEODORATI— Tincture  of  Deodorized  Opium 

(Tr.  Opu  Deod.) 

€ht§  hundred  miU  of  Tincttire  af  Deodorized  Opium  yields  nut  leas  than  0.95  Gm. 
or  aiore  than  L05  Cm.  of  anhydrtms  morphine, 
^Condensed  Recipe, 

ingredienU. — Grrkiiulated  opium,  100  Gm.;  alcohol,  200  mils;  water,  enough  to 
kfce  1000  mils.  I*unfied  petroleum  benzin  used  for  ** shaking  out." 
Mampulaiion. — Upon  the  opium,  500  mils  of  boiling  water  are  poured  and  after 
twenty-four  hours  maceration^  the  mixture  is  percolated  with  water  to  exliaustion. 
is  concentrated  on  a  water-bath  to  150  mils  and  after  cooling  is  shaken 
portions  of  benzin.  From  the  aqueous  liquid  bo  treate<i  the  odor  of 
nved  by  *;nontaneous  evaporation  and  hitterly  by  the  hent  of  a  water- 
hath,  1 1  IB  t  ht  I  I  '  J  t  ri  1  with  more  water,  the  alcohol  ib  added  and  lastly  enough  water 
u  abided  to  niiiKt-  *K'in  mils  of  liquid.  A  part  of  this  is  assayed  and  the  rest  of  the 
pnioev  18  afl  in  making  tincture  of  aconite.     For  details,  see  iT.S.P.,  p.  463. 

lUmarks.^ — This  tincture  represents  an  evaporat4?d  aqueous  percolate 

of  opium,  deprived  of  its  odor  and  of  its  noxious  narcotic  principle — 

Siarcotine — by  shaking   with   purified   petroleum   benzin,   diluted   with 

Iter,  And  then  mixed  with  enough  alcohol  (200  mils  to  1000  mils  of 

Ifinished  tincture)  to  preserve  it.     The  finished  product  must  represent 

no  p^r  cent,  of  official  opium  and  0.95  per  cent,  to  1.05  per  cent*  morphine* 

The  pharmacopceial  assay  will  be  found  in  Chapter  LV. 

This  product  was  originally  introduced  as  a  proprietary,  and  because 
f  '>m  narcotine,  wa.s  called  denarcolized  lindure  of  opium.     It  ia 

^    ^  ^        d  to  have  less  unpleasant  after-effects  than  has  laudanum. 
ihme^ — 0..5  mil  (8  minims), 

TINCTURA  PHYSOSTIGMATIS— Tincture  of  Physostigma 

(Tr.  PhysostigO 
CmmdmMd  Recipe, 

Moiflltsi  100  Gm,  of  the  drug  in  a  No.  50  powder  with  the  menstruum — alcohol 
(IjjS.P,):  ma^rate  and  then  percolate  U>  lOOO  mils.  Details  as  in  making  tincture 
of  ttcimite. 

Remarks^ — -The  pharmacoptrial  assay  of  this  tincture  will  he  found  in 
Ctiaj)t^*r  I  A*.  It  should  contain  from  *?ioQo  to  ^Jiooo  of  1  per  cent,  of 
the  dkiUoids  of  physostigma. 

Do9e. — 1  mil  (15  minims). 

TINCTURA  PYRETHRI— Tincture  of  Pyrethrum 

(Tr.  PyrethO 
[  Recipe. 


Mointen  200  Gm.  of  the  drug  in  a  No.  50  powder  with  the  menstruum — alcohol 
(U.S?  );  mncf^rale  and  then  percolate  to  1000  mils.  Details  as  in  making  tincture 
of  I  ic;e  peel,     ^ince  used  almost  entirely  externally,  no  dose  is  given  by  the 

TINCTURA  QUASSIA— Tincture  of  Quassia 

(Tr.  Quass.) 
C(mdm9fd  Recipe, 

in  a  No.  50  powder  with  the  menstruum — alcohol. 


m 


itc  and  then  percolate  to  1000  mils. 
pDeL 


Details  aa  in 
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Remarks. — ^The  recipe  is  interesting  because  of  the  small  amount  of 
alcohol  used  in  the  menstruum. 
Dose. — 2  mils  (30  minims). 

TINCTURA  RHEI— Tincture  of  Rhubarb 
(Tr.  Rhei) 
Condensed  Recipe. 

Moisten  200  Gm.  rhubarb  and  30  Gm.  cardamom  seed,  each  in  a  No.  40  powder, 
with  the  menstruum — alcohol,  500  rails:  water.  400  mils;  glycerin,  100  mils;  macerate 
and  then  i>ercolate  to  1000  mils,  using  diluted  alcohol  as  the  final  menstruimi.  Detaik 
as  in  making  tincture  of  cinchona. 

Remarks. — Note  that  this  tincture  contains  cardamom  seed  besides 
rhubarb;  one  of  the  few  cases  where  a  preparation  containing  more  than 
one  drug  is  not  pharmacopooially  termed  ''compound." 

Dose.—i  mils  (1  fluidrachm). 

TmCTURA  RHEI  AROMATICA— Aromatic  Tincture  of  Rhubarb 

(Tn  Rhei  Arom.) 

Condensed  Recipe, 

Moisten  200  Gm.  rhubarb,  40  Gm.  Saigon  cinnamon,  40  Gm.  cloves,  and  20  Gm. 
nutmeg,  each  in  a  No.  40  powder,  with  the  menstruimi — alcohol,  500  mils;  water,  400 
mils;  glycerin,  100  mils;  macerate  and  then  percolate  to  1000  mils,  using  diluted  alcohol 
as  the  nnal  menstruimi.     Details  as  in  making  tincture  of  cinchona. 

Remarks. — Note  the  aromatic  constituents  of  this  tincture,  which  is 
rarely  prescribed,  and  which  is  oflScial  chiefly  because  used  in  making 
the  official  aromatic  syrup  of  rhubarb  (p.  199). 

Dose. — 2  mils  (30  minims). 

TINCTURA  SANGUINARIJE— Tincture  of  Sanguinaria 
(Tr.  Sanguin. — Tincture  of  Bloodroot) 
Condensed  Recipe. 

Inaredienls. — Sanguinaria,  100  Gm.;  hydrochloric  acid,  10  mils;  alcohol;  water 
to  make  1  liter. 

Manijmlation, — Moisten  the  drug  with  a  mixture  of  the  acid.  18  mils  of  alcohol 
and  12  mds  of  water.  Macerate  six  hours  before  and  twenty-four  nours  after  packing- 
Percolate  with  the  menstruum — alcohol,  600  mils;  water,  400  mib — ^until  a  lit«rot 
tincture  is  obtained.     For  details,  see  U.S.P.,  p.  466. 

Remarks. — This  is  the  only  official  tincture  extracted  with  menstruum 
containing  acid,  and  it  is  worth  noting  that  1000  mils  of  finished  tincture 
contains  but  10  mils  of  hydrochloric  acid;  that  all  this  is  mixed  with 
the  menstruum  used  in  moistening  the  drug;  and  that  all  the  menstruuiQ 
used  in  percolation  is  hydro-alcoholic. 

Dose. — 1  mil  (15  minims). 

TINCTURA  SCILL^— Tincture  of  SquiU 

(Tr.  Scill.) 

If  assayed  biologically  the  minimum  lethal  dose  should  not  be  greater  than  COW 
mil  of  Tincture  or  the  equivalent  in  Tincture  of  0.0000005  Gm.  of  ouabain,  for  es» 
gramme  of  body  weight  of  frog. 
Condensed  Recipe. 

Squill  (100  Gm.)  is  moistened  with  the  menstruum — alcohol,  3  volumes;  water. 
1  volume — is  macerated  twenty-four  hours  before  and  twenty-four  hours  after  packw 
and  is  then  percolated  until  1  liter  of  tincture  is  obtained.  For  details,  sec  U.S.F.t 
p.  466. 

Remarks. — It  will  be  noted  that  in  making  this  tincture,  the  M 
after  moistening  and  maceration,  is  transferred  to  a  percolator  and  i* 
percolated  without  packing.  If  it  were  packed  with  ordinary  pressurCi 
the  percolate  would  not  drop.  Note  that  the  preparation  may  be  bio- 
logically assayed. 

Dose. — 1  mil  (15  minims). 
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TINCTURA  STRAMONn— Tincture  of  Stramonium 

(Tr.  Stramon.) 
Cmderued  Recipe. 

Moisten  100  Gm.  of  the  drug  in  a  No.  60  powder  with  the  menstruum — diluted 
ikohol  (U.S.P.);  macerate  and  then  percolate  to  1000  mils.  Details  as  in  making 
tincture  of  aconite. 

Remarks. — ^The  pharmacopoeial  assay  of  this  tincture  will  be  found  in 
Chapter  LV.  It  should  contain  ^^Koooo  to  ^''^oooo  of  1  per  cent,  of 
mydriatic  alkaloids. 

Dose. — 0.5  mil  (8  minims). 

TINCTURA  STROPHANTHI— Tincture  of  Strophanthus 
(Tr.  Strophanth. — Strophanthi  tinctura  P.I.) 

If  assayed  biologically  the  minimum  lethal  dose  should  not  he  greater  than  0.00006 
mil  of  Tincture  or  the  equivalent  in  Tincture  of  0.0000005  Gm.  of  ouabain  for  each 
Damme  of  body  weight  of  frog. 
CvndtMed  Recipe. 

Strophanthus  (100  Gm.)  is  freed  from  fat  by  percolating  with  purified  petroleum 
bjEQiin.  It  is  dried,  moistened  with  alcohol,  macerated  six  hours  before  and  forty- 
eight  hours  after  packing  and  is  then  percolated  with  alcohol  until  1  liter  of  tincture 
ii  obtained.     For  details,  see  U.S.  P.,  p.  467. 

Remarks. — The  recipe  for  this  preparation  given  in  the  present  phar- 
nuicopoeia  is  different  from  that  provided  in  U.S.P.  VIII.  Now  the  drug 
is  defatted  by  percolation  with  purified  petroleum  benzin,  prior  to  per- 
colation with  the  regular  menstruum; — alcohol.  Note  that  the  tincture 
may  be  assayed  biologically  (p.  See  Part  V). 

Dose. — 0.5  mil  (8  minims). 

TINCTURA  TOLUTANA— Tincture  of  Tolu 

(Tr.  Tolu.) 
Cmdensed  Recipe. 

Macerate  2()0  Gm.  balsam  of  tolu  with  enough  alcohol  to  make  1000  mils.  Details 
as  in  making  tincture  of  aloes. 

Remarks. — UnUke  benzoin  and  other  resinous  drugs  from  which 
tinctures  are  prepared,  tolu  is  practically  completely  soluble  in  alcohol; 
hence  the  manufacture  might  be  considered  as  one  of  solution  rather 
than  as  one  of  maceration.  The  tincture  is  used  in  making  the  official 
SifTup  of  Tolu  (p.  200). 

Dose. — 2  mils  (30  minims). 

TINCTURA  VALERIANAE— Tincture  of  Valerian 
(Tr.  Valer.) 

Comdtrued  Recipe, 

Moisten  200  Gm.  of  the  drug  in  a  No.  40  powder  with  the  menstruum — alcohol, 
750  mils;  water,  250  mils;  macerate  and  then  percolate  to  1000  mils.  Details  as 
in  making  tincture  of  bitter  orange  peel. 

Dose. — i  mils  (1  fluidrachm). 

TINCTURA  VALERIANAE  AMMONIATA— Ammoniated  Tmcture  of 

Valerian     (Tr.  Valer  Ammon.) 
Ccndensed  Recipe. 

Identical  with  that  for  tincture  of  valerian,  save  in  the  menstruum.  Aromatic 
•pint  of  ammonia  is  employed. 

Remarks. — Note  that  this  is  one  of  the  two  official  tinctures  made 
with  aromatic  spirit  of  ammonia  as  the  menstruum,  the  other  being 
immoniatod  tincture  of  guaiac. 

Dose. — 2  mils  (30  minims). 
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TINCTURA  VERATRI  VIRIDIS— Tincture  of  Veratrum  Viride 

(Tr  Verat  Vir.j 

ContUtuieft  Reciyc, 

Mi>iBl^'n  lOu  Cira.  of  the  drug  in  n  No.  60  powder  with  tlie  nienstniufn — ftlcohol'l 
(IT.SJ'.);  mucornte  and  then  percolate  to  1()0<)  mils.  Details  aa  in  niakifig  tijictufill 
of  bitter  orange  peel. 

i?€m/irA:«.^ While  U.S. P.  VIM  directed  a  tincture  of  veratnira  madal 
either  from  Verairufn  album  or  froni  Veratrum  nrirk,  the  prc^sent  phar* 
maco[)a*ia  recognizes  only  the  latter  drug — p^reen  helleJxjre — and  so  the] 
preparation  now  under  eonsideration  is  a  tincture  of  veratnun  viride. 
It  is  a  10  per  cent,  tincture;  quite  different  from  the  tincture  of  the  phar-  i 
maeopreia  of  18110  which  was  a  40  per  cent,  product.     The  latter  closely 
simulated  Nonvood-s  tincture  of  veratrum,  formerly  largely  pre8{vril>ed. 
Dose, — 0.5  mil  (8  minims), 

TINCTimA  ZINGIBERIS— Tincture  of  Ginger 
(Tr.  Zingib.) 
Condensed  Recipe, 

Mobten  200  Gm.  of  the  drug  in  a  No.  30  powdt^r  with  tht*  m«'fi»<ruurti — ulrohot 
(U.S.P);  mart*rate  and  then  percolate  to  1000  mils.  Details  as  in  making  tinctur© 
of  bitter  orange  peel,  i 

Remarks* — This  is  the  well-known  esaetice  of  qinger.  It  representa 
20  per  cent,  of  the  drug,  and  is  made  vAxh  strong  alcohol.  When  mixed 
witn  water,  it  forms  a  milky  mixture,  due  to  the  st^paration  of  the  resin. 
The  so-called  water-soluble  ginger  is  the  tincture  rubl>ed  with  magnesium 
carbonate  and  enou^?h  water  to  precipitate  much  of  the  resin.  Note 
that  the  present  pharmacopceia  gives  specifications  for  a  properly  pre- 
pared tincture  of  ginger^  including  amount  of  residue  and  a  test  for  the 
presence  of  capsicimi.     (See  U.S.P.,  p»  469.) 

Done, — 2  mils,  (30  minims). 

Tinctura  Ipecacuanhfle  et  Opii  (ILS.P.  VIII ;  N  JM  Y)  is  commonly  known  as  Untitarm 

of  Doi'tr'n  fmiMtr,  It  is  maiie  by  evapr^rating  1000  mils  of  tincture  of  dcodon«*d 
opium  to  M  hulk  less  than  900  mils;  in  order  that  10(3  niils  of  fluitioxtract  of  ipecac  may 
be  udtiefl  rilong  with  enougjh  diluted  alcohol  to  bring  the  total  volume  to  I  litrr. 
Thus  the  finished  preparatfon  represents  10  per  cent*  of  opium  and  10  p>er  cent,  of 
ipecnr, 

Tinctura  QuiUajie  (l\S,P.  VllI;  N.F.  IV)  is  an  aqueoua decoction  of  soap  bark  with 
enough  alcohol  (35<"»  mils  to  the  1000)  added  to  preserve  it.  The  prepar**' ■"  '-  n^ed 
as  an  emulsifying  agent  (see  p.  260),  but  it  ehould  never  be  uiM'd  for  ■^^nm 

exrrtit  under  direct  orders  of  a  physician,  since  the  saponin  of  the  bark  « t!y 

f  .     It  ia  uaed  as  a  *' gum  foam     at  the  »oda  fountain,  and  this  uso  m  sAm 

tble  and  Ls  prohibited  in  some  states. 
Tmctura  Vanille  (V.S.P.  VIII:  N.F.  IV)  is  made bv macerating cnt vanilla beant 
in  altHihol  for  tw«i  days;  filtering  off  the  alcohol,  mixing  tne  dried  beans  with  smcir  and 
grinding  to  a  uniform  p<»wder  which  is  then  oen'olated  with  ?■        '     '     '      '  '       -    to 
which  an  i*c|ual  vohimc  of  water  has  been  added.     The  resulf  nts 

1"-'"'"*   .,«'..,. .11.  \ "-> 'f  »ntains  20  per  cent   *^^' -'""'•  1  ,  ...,,^,...^.,M  itely 

of  the  flavi»nng  r  ^.     What  it*  com- 

'"Ver,  is  a  ctjnroction  iirior  flavors^  &ueh 

!  in  and  poH!^ibly  mmir  vnnillin.     Another  point  in  connection  with  the  manu-  , 
the  tinrfure  of  vanilla  is  that,  in  order  to  secure  a  really  fine  tincture  of 
il  io  use  n  go<Ki  quahty  of  vanilla  bean.     TJie  inferior  Tahiti  hismsm 
thing  but  a  poor  product. 
t  iiu  rii!  r>  A-  itH  rcise    \  l\^  h  5'n  -f'nt  a  class  of  tinctures  in  which  the  mens! mum 
t-t!if»J-   ►'I  <"\i-\--i-:  <'\  :ih-"\:'A  .!!':■!  I  '  h«T.     The  National  Formulary  gives  a  general 
f  J  Mirh  ]M  '/  *^''*  **'"  "'♦mstruum  consist  of  1  volume  of 

•  i  vokuiK  i  tincture  represents  10  per  cent. 

i  ig  up»ed.     1  ,  ,VB  some  vogue. 

Tincture  Herbanim  Recentium  vl'*^*!*-  VIU;  or  Tinctura!  mrdiramtntomm  rrcra- 

ffi<m,  N  F,  IV,  an.'  a  line  of  preparations  made  liy  mwcerating  500  dm.  of  the  fnssli 

k  'ug  with  I  (Km  niilrt  of  iilcohol  for  fourteen  days  afler  which  the  mixturt!  ia 

tnd  the  c\pr<"K*M'd  liquid  is  iitrained.     They  rc*»rnil>lc  tho  juiceg  (£^ucci)  of 

in«'  rvf  t{  i4i  Phammooposia  and  are  rarely  uaod  in  thia  oountry. 
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Latm 


Ensliah  name  Ingredients 

or  synonym         (figures  show  amount  used  in  1000  mils) 


Remarks 


Tinctora    aloes    et 


TiDctura 


Tinctora     antiperi> 
odica. 


Tincture  of  aloes 
and  myrrh. 


Aloes,  msnrrh  and  glycsrrrhisa  of  each 
100  Gm.  Menstruum,  alcohol,  750 
mils;  water,  250  mils. 


Stomach     drops, 
etc. 


Gentian,   centaury  and  bitter  orange 
peel,  of  each  60  Gm. ;  sedoary.    Men- 
I    struum,  alcohol,  2  volumes;  water  1 
I    volume. 

Warburg's    tine-    Rhubarb;  angelica  fruit:   elecampane; 
ture.  saffron;     fennel;     gentian;     sedoary; 

cubeb,  myrrh;  camphor;  agaric;  pep- 

ger;  Saigon  cinnamon;  ginger;  quinine 
isulphato;  extract  of  aloes.  Mens- 
truum, alcohol,  3  volumes;  water, 
2  volumes. 


Tinctura      antiperi>  .  Warburg's     tine-  The  foregoing,  with  the  extract  of  aloes 
odica  sine  aloe.         |    ture,    without      omitted, 
aloes. 

Tinetura  aromatica. 


Aromatic  tine-    Saigon     cinnamon;     Jamaica     ginger 

ture.  galangal;      clove;      cardamom    seed 

Menstruum, alcohol,  2  volumes;  water, 


,ngal;      clove;      cardamom    seed, 
istruui 
1  volume. 

Tinctora  bryonije.       Tincture  of  bry-    Bryonia,  100  Gm.;  alcohol. 
I    nia.  ' 

Tinctora  cacti  gran-    Tincture  of  night  '  Cactus  grandiflorus,  500  Gm.;  alcohol. 
diflori.  I    blooming  oereus.  i  t 


Tinctora  ealenduUe.    Tincture  of  mari-    Calendula,  200  Gm.;  alcohol, 
gold. 


Tinctura  cap«ici  et  j  Hot  drops;  num-    Capsicum,   30  Gm.:   myrrh,    120  Gm. 

^lenstruum,      alcohol,      9     volumes; 


myrrhs. 


j    ber  six. 


water,  1  volume. 


Tinctura  caramelis.     Tincture  of  cara-    Caramel,  100  Gm.;  water;  alcohol. 
I    mel. 

Tinctura   cimici-    Tincture  of  ci mi-    Cimicifuga,  200  Gm.;  alcohol, 
fugs.  cifuga. 


Tmetura  cocculi     Tincture    of    fish    Coccul us  indica,  100  Gm.;  diluted  alco- 
iDdici.  berries.  hoi. 


Tmetura  croci. 


Tincture    of    saf-    Saffron,   100  Gm.;  diluted  alcohol, 
fron. 


Tinctura      cubebs.     Tincture    of    cu-    Cubeb,  200  Gni.;  alcohol, 
beb. 

Tinetvxra  delphinii.      Tincture  of  lark-    Larkspur  .seed,  100  Gm.;  alcohol, 
spur. 

Tmetura  ergots  Am  mo  nia  ted   Ergot,  250  Gm.;  ammonia  water,   100 

•oumoniata  tincture    of    er-       mils;  alcohol:  water, 

got. 


Tinctura  fern   chlo-    Bestuscheff 's  tinc- 
ridictherea.  ture;   Lamotte's 

drops. 


Solution    of    ferric    chloride.    60    mils; 
ether;  alcohol. 


Made  by  maceration. 
Was  official  in  U.S.- 
P.  VIII.  Dos«.— 2 
mils  (30  minims). 

Made  by  percolation. 
Dote. — 2  mils  (30 
minims). 


Made  by  percolation 
of  the  drugs;  the 
quinine  salt  and  the 
extract  of  aloes  be- 
ing dissolved  in  the 
tincture.  Doss.— 4 
to  15  mils  (1  to  4 
fluidrachms) . 


Made  by  percolation. 
Do9«. — 2  mils  (30 
minims). 


Made  by  percolation 
Z>o««.^-4  mils  (1 
fluidrachm). 

Made  by  maceration 
of  the  fresh  flowers 
with  subsequent  ex- 
pression. Do»e. — 1 
mil  (15  minims). 

Made  by  percolation. 
WasofficialinU.S.P. 
VIII.  No  dose  men- 
tioned. 

Made  by  percolation 
of  the  drugs  mixed 
with  sand.  Dote. — 2 
mils  (30  minims). 

Made     by      solution 
]     and  filtration.    Used 
as  color. 

Made  by  percolation. 
Was  official  in  U.8.- 
P.  VIII.  Do»e.—A 
mils  (1  fluidrachm). 

Made  by  i>ercolation. 
Used  as  vermin 
killer. 

Made  by  percolation; 
no  dose  mentioned. 

I 

.  Made  by  percolation. 
Done— A  mils  0  flui- 
drachm). 

Made  by  percolation. 
I'  8  e  d  as  vermin 
killer. 

Made  by  percolation. 
Dose. — 4  mils  ( 1 
fluidrachm). 

See  p.  511.  Dote.— 2 
rnil.H  (30  minims). 


236 


PRINCIPLES   OF   PHARMACY 


TmCTURES  OF  THE  NATIONAL  FORHULART— (CcmKiiiMd) 


Latin  name 


Engliah  name 
or  synonym 


Ingredients 
(figures  show  amount  used  in  1000  mib.) 


Remarks 


Tinetura  ferri  citro- 
chloridi. 


Tinetura    ferri    po- 
mata. 


Tinetura  gall«. 


Tinetura  guaiaoi 
compositus. 


Tinetura  humuli 


Tinetura  ignati«. 


Tinetura    iodi    for- 
tior. 


Tinetura  iodi  deeol- 
orata. 


Tinetura    ipeca-  , 
euanhie  ct  opii. 

Tinetura  jalap«. 


Tasteless       tinc- 
ture of  iron. 


Tincture  of  fer- 
rated  extract  of 
apples. 

Tincture  of  nut- 
gaU. 


Dewee's  tincture 
of  guaiae. 


Tincture  of  hops. 


Tincture  of  igna- 
tia. 


ChurchiU's    tinc- 
ture of  iodine. 


Decolorised  tine-  j 
ture  of  iodine. 


Tineture  of   Do-  : 
ver's  powder.       ' 

Tineture  of  jalap. 


Solution  of  ferric  chloride,  350  mils; 
sodium    citrate,    500    Gm.;    alcohol;  i 
water.  I 

Ferrated  extract  of  apples,  100  Gm.; 
alcohol;  cinnamon  water.  I 


Nutgall.  200  Gm.     Menstruum,  glyc- 
erin 100  mils;  alcohol  900  mils. 


Guaiae,  125  Gm.;  potassium  carbonate; 
pimenta;  alcohol;  water.  Pumice  as 
olarifier. 


Hops.  200  Gm.;  diluted  alcohol. 


Ignatia,  lOOGm.     Menstruum,  alcohol. 
8  volumes;  water,  1  volume. 


Iodine.  165  Gm.;  potassium  iodide,  33 
Gm.;  water,  alconol. 


Iodine,  83  Gm.;  sodium  thiosulphate; 
stronger  ammonia  water;  water; 
alcohol. 


Tinetura    j  a  1  a  p  » 
eomposita. 


Tinetura     kino     et 
opii  eomposita. 


Tinetura  krameri«. 


Tinetura    opii    ero> 


Compound   tine- 
ture of  jalap. 


Compound   tine- 
ture of  kino. 


Tincture  of  kra- 
meria.  I 


Tinetura  paraooto. 
Tinetura  paasiflore. 
Tinetura  pectoralis. 


Sydenham's  lau- 
lum. 


Byden 
danu 


[Tinetura   coto, 
N.F.  III).  I 

Tincture  of  pas- 
sion flower. 


Bateman's     pec- 
toral drops.  I 

I 


Jalap.  200  Gm.     Menstruum,  alcohol, 
2  volumes;  water,  1  volume. 


Jalap,  125  Gm.;  resin  of  scammony. 
30  Gm..  Menstruum,  alcohol,  2  vol- 
umes; water,  1  volume. 


Tincture  of  kino,  200  mib;  tincture  of 
opium.  100  mils;  spirit  of  camphor; 
oil  of  clove;  aromatic  spirit  of  am- 
monia; diluted  alcohol;  cochineal  as 
color. 

Krameria.  200  Gm. ;  diluted  aleohol. 


Granulated  opium,  100  Gm.;  saffron; 
Saigon  cinnamon;  clove;  diluted  alco- 
hol. 


Paracoto.  125  Gm.;  aleohol. 


Pasainn     flower,     200     Gm.;     diluted 
alcohol. 


Tineture  of  opium,  42  mils;  compound 
tincture  of  ganibir;  spirit  of  camphor: 
oil  of  anise;  diluted  ueohol.  Caramel 
as  color. 


See  p.  611.     DoM.^ 
0.5  mil  (8  minims). 


See  p.  614.    Dose. — I 
mils  (1  fluidraehm). 


Made  by  maceration. 
ReptaMS  the  tine- 
ture of  U.S.P.  VIII. 
Do§€.'~4  miU  (1  flui- 
drachm). 

Made  by  trituration 
and  filtration.  Do§t. 
—4  mils  (1  flni- 
drachm). 

Made  by  pereoUCion. 
/>0M.— 4  mils  (1 
fluidrachm). 

Made  by  peroolatioii. 
Must  assay  i^ioe  to 
>f1o«  of  1  per  cent, 
of  alkaloids.  Dom, 
—0.6  mil  (10  min- 
ims). 


Over  twiee  as 
as      ths 
tineture. 


I  strooc 

u.sTp. 


See  p.  378. 


See  p.  234. 


Made  by  percoUtloa. 
Do99. — I  mils  (1 
fluidrachm). 

Made  by  pereoUtioa 
of  the  drugs  ndasd 
with  sand.  Dosc.^-4 
mils  (1  fluidrachm). 

Made  by   admixture 
and  filtration. 
/>0M.— 4     mils      (I 
fluidrachm). 


Made  by  percolation. 
/>0M.— 4  mils  (1  flui- 
drachm). 

Made  by  percolation 
of  the  drun  misad 
with  sand.  Must  ■•- 
say  0.95  to  1.05  per 
cent,  of  morphint. 
Dot.^0.^  mUaO 
minims). 


mils     (30 


Made  by  percol 
Dot. — 2  miL 
minims). 

Made  by  percolation. 
Z>o«e.— 0.6  mil  (10 
minims). 

Made  by  admixtnrs 
and  filtration.  Dose. 
— (for  infants)  0.6 
mil  (10  minims). 
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TINCTURES  OF  THE  NATIONAL  FORIXULART— CConltniMeO 


Latin  DAme 


English  name 
or  synonym 


Ingredients 
(figures  show  amount  used  in  1000  mib) 


Remarks 


Tinctura    peraionis. 


Ttnrtura     persionis 
composita. 


Tinctura    pimpinel- 


Tinctura  pulsatilbe. 


Tinctura  <iuillaj». 

Tinctura      rhei 
aquoaa. 


Tinctura    rhei   dul- 


Tinctura     rhei      et 
gentianiB. 


Tincture  of  cud- 
bear. 


Compound   tinc- 
ture of  cudbear. 


Tincture  of  pim- 
pinella. 


Tincture  of  Pul- 
satilla. 


Tincture  of  soap 
bark. 

Aoueous  tincture 
of  rhubarb. 


Cudbear,  100  Qm.     Menstruum,  alco- 
hol. 3  volumes;  water.  1  volume. 


Cudbear,   15  Qm.;  caramel,  100  Gm.; 
alcohol;  water. 


Pimpinella  root,  200  Qm.    Menstruum, 
alcohol,  2  volumes;  water,  1  volume. 


Pulsatilla,  100  Qm.    Menstruum,  alco- 
hol, 3  volumes:  water,  1  volume. 


Rhubarb,  100  Gm.;  potassium  car- 
bonate; cinnamon  water;  alcohol.  110 
mils;  water. 


Sweet  tincture  of    Rhubarb,  100  Gm.;  slycyrrhisa;  anise; 
rhubarb.  cardamom  seed.      Menstruum,  glyc- 

;    erin,  alcohol  and  water;  followed  by 
diluted  alcohol. 


Tincture  of  rhu- 
barb and  gen- 
tian. 


Rhubarb,    70    Gm.;    gentian;   diluted 
alcohol. 


Tmctura    sabal    et    Tincture  of  Saw  !  Sabal,  200  Gm.;  sandal  wood.     Men- 
aantali.  I    palmetto       and  :    struum,  alcohol,  4  volume.^;   water,   1 

i    santal.  volume. 

Tinctura  w»rpf»n-    Tincturo    of    stT-    Serpontaria,     200     Gtu.      Menstruum. 
taric  pentaria.  j    alcohol,  2  volumes;  water.    1    volume. 


Ti&rtura  sumbul. 


Tinctura  vanillc. 


Ti&ctura  v  i  b  u  r  n  i 
ipuli  composita. 


Tufturs  xrdoaric 


Tincture  of  sum-  '  Sumbul.    1(X)  Gm.      Menstruum,  aloo- 
'     bul.  I    hoi,  2  volumes:  water,  1  volumes,  0. 


Tincture  of  van- 

ilia. 

Compound  tine-  Viburnum opulu8;dioscorea:scutellaria; 
ture  of  vibur- 1  rlovo;SaiKon  cinnamon.  Menstruum, 
num  opulus.  Klycerin,  alcohol,  water;  then  alcohol, 

.    3  volumes;  water,  1  volume. 

Compound    tine-    Zedoary;      aloes;      rhubarb;     gentian; 


turc  of  xedoary. 


asaric ;  saffron ;  lelycerin.     Menstruum, 


asi 
ale 


alcohol,  2  volumes;  water,  1  volume. 


^:a'-tur»  ct  herein        K  the  real  tinc- 
tures. I 

Tininur»      medica-    Tinctures  of  fresh  ! 
•^^nt^i^um      reeen-  '   druKS. 


Made  by  percolation. 
Used  as  a  coloring 
agent. 

Made  by  maceration 
and  admixture. 
Used  as  a  coloring 
agent. 

Made  by  percolation. 
Z><w«.— 4  mils  (1 
fluidrachm). 

Made  by  percolation. 
Dote.— 2  mils  (30 
minims). 

See  p.  234. 


Made  by  maceration 
of  the  rhubarb  and 
the  carbonate  with 
water  followed  by 
boiling,  straining 
and  admixture  of 
the  other  ingre- 
dients. Dote.  —4 
mils  (1  fluidrachm). 

Made  by  percolation. 
Dote. — 2  mib  (30 
minims). 


Made  by  percolation. 
Dote.— 4  mils  (1 
fluidrachm). 

Made  by  percolation. 
Dose.— 4  mils  (1 
fluidrachm). 

Made  by  percolation. 
Was  official  in  U.S.- 
P.  VIII.  Dote.— 4 
mils  (1  fluidrachm). 

Made  by  percolation. 
Dose.— 4  mils  (1 
fluidrachm). 


See  p.  2.34. 


Made  by  percolation. 
Dote. — 4  mils  (1 
fluidrachm). 


Made  by  percolation. 
Dose.— 4  mils  (1 
fluidrachm). 


See  p.  234. 
See  p.  234. 


238  PRINCIPLES   OF   PHARMACY 

THE  DOSES  OF  OFFICIAL  UNCTURES 

0.1    mil    (\}^  minims) Tinctures  of  cantharides,  iodine. 

0.25  mil    (4  minims) Tincture  of  gelsemium. 

0.3    mil    (5  minims) Tincture  of  aconite. 

0.5    mil    (8  minims) Tinctures  of  capsicum,  digitalis,  ferric  chloride,  nux 

vomica,  opium,  deodonzed  opium,  stramonium, 
strophanthus  and  veratrum  viride. 

0.75  mil    (12  minims) Belladonna  leaves  and  cannabis. 

1.0    mil    (15  minims) Tinctures  of  arnica,  asafetida,  benzoin,  lobelia,  myrrh, 

physostigma,  sanguinaria  and  squill. 

2.0    mils  (30  minims) Tinctures  of  aloes,  benzoin  compound,  cardamon 

seed,  cinnamon,  colchicum  seed,  f|pnger.  guaiae 
ammoniated,  hyoscyamus,  lactucanum,  lavender 
compound,  quassia,  rhubarb  aromatic,  tolu,  and 
valerian  ammoniated. 

4.0    mils  (1  fluidrachm) Tinctures  of  bitter  orange  peel,  calumba,  cardamcm 

compound,  cinchona,  cinchona  compound,  gambir 
compound,  gentian  compound,  guaiac,  hvdraatia, 
kino,  musk,  opium  camphorated,  rhubarb,  sweet 
orange  peel  and  valerian. 

No  doses  given.  Tinctures  of  lemon  peel  and  pyrethrum. 
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(CHAPTER  XV 

FLUIDEXTRACTS,  WINES,  OLEORESINS,  AND  VINEGARS 

FLUIDEXTRACTS 

Fluidextracts  are  alcoholic  liquid  preparations  made  by  percola- 
tion, repnysenting  in  each  milliliter  the  activity  of  one  gramme  of  drug; 
in  other  words,  they  are  100  |K»r  cent,  tinctures. 

The  fluid(»xtracts  of  the  prest^nt  pharmacopoeia,  of  the  strength  of  one 
gramme  to  the  milliliter,  are  o  jmt  cent,  weaker  than  those  directed  by 
the  pharmacoixria  of  1870,  which  repres<*nted  a  troy  ounce  of  drug  to 
the  fluidounce.  The  diffcn^nce  in  th(\se  strengths  is  apparent  nvhen  we 
appreciate  the  fact  that  while  \hv  gramme  of  water  is  always  of  the  same 
weight  as  the  milliliter,  the  troy  ounce  of  water  will  weigh  480  grains 
against  the  4'y\.i\  grains,  which  is  the  weight  of  the  fluidounce  of  water. 

FIuid(»xtracts  can  be  consi(len»(l  in  the  light  of  concentrated  tinctures, 
and  many  official  drugs  have  both  the  tincture  and  the  fluidextract 
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recogiUDed  by  the  pharmacopcpia.  The  advantages  which  the  fluidex- 
tnelA  poasew  over  finctnres  and  other  preparations  are:  K  That  they 
poaPBBP  ^definite  strength  of  100  per  cent.,  the  same  as  that  of  the  product 
from  which  derived.  In  thai  way  the  physician,  knowing  the  dose  of 
the  drug,  has  no  diffi cul ty  in  knowing;  t  he  dose  of  a  fluidextract .  2.  FI  uid  * 
extracts  are  concentrated,  a  veiy  small  quantity  of  fluidextract  sufficing, 
where  a  much  larger  quantity;  sometimes  ten  times  the  amount,  of  a  tinc- 
ture will  be  needed.  3.  Fluidextracts  are  permanent.  Being  m^de  with 
aleoholic  menstrua,  they  keep  perfectly,  and,  in  fact,  frequently  become 
better  as  they  age, 

Bttstory.— The  first  reference  to  fluldejctracts  that  has  been  found  is  in  a  paper  by 
Etik  (1835)  in  which  it.  is  ^ated  that  they  ^'are  preparations  that  have  been  popular 
IB  EnigianQ  within  a  few  yenrs  past."     The  United  States  Pimmmcopu'ia  »>f  1850 
^  —  ^     ven  so-called  fiuidextracts  and  of  these  but  one  w&b  a  fluidextract  in  the 
of  the  term.     Of  the  others,  four  were  concentrated  syrups  and  two  were 

. In  the  pharmaeoptvia  of  1860  twent v-five  fluidextracts  were  recognized, 

uwl  of  theee,  fiftecm  were  fluiaeKtracts  In  the  modern  sense  of  the  term. 

Manufacture  of  Fluidextracts. — Five  general  processes  Rave  been 
suggest^  for  the  manufacture  of  fluidextracts:  (a)  percolation  with 
partial  evaporation;  (6)  fractional  or  divided  percolation;  (c)  repercola- 
tiofi;  id)  percolation  with  incomplete  exhaustion;  (e)  maceration  with 
hydr&uhc  pressure.  In  addition,  in  special  oases,  the  fluidextract  is 
made  by  making:  an  infusion  or  decoction  of  the  drug  and  adding  to  this 
eiKMigh  alcohol  to  keep  the  preparation  from  spoiling-  The  first,  second 
and  sixth  method  are  described  at  some  length  in  the  general  formula 
for  fluidextracts  printed  in  the  present  pharmacopceia*  (See  CS.P., 
pp,  173  to  176.) 

Type  Processes  A  and^  B,  given  in  the  pharmacopceial  general  formula, 
a«*  both  methods  of  percolation  with  partial  evaporation,  the  only  dif- 
ference being  whether  the  menstruum  contains  glycerin  or  not.  In 
Process  A^  the  drug  is  moistened  with  the  required  quantity  of  menstruum 
and  macerated  first  outside  then  within,  the  percolator  for  a  certain  length 
of  time,  and  then  percolated  with  the  menstruum  until  exhausted. 

It  is  practically  impossil>le,  by  the  ordinary  process  of  percolation, 
to  pxbaust  100  Gm.  of  drug  %vith  the  first  ItK)  mils  of  percolate;  in  most 
eaaes  100  Gm.  are  not  exhausted  until  about  500  mils  of  percolate  have 
been  obtained.  Accordingly,  in  making  fluidextracts  we  percolate  the 
drug  until  it  is  exhausted,  and  instead  of  evaporating  the  entire  percolate 
down  to  100  mils,  we  reserve  the  first  85  mils  of  percolate,  subjecting  to 
Ibe  heat  of  evaporation  only  the  balance  of  ixrcolate. 

The  first  portion  of  the  }>ercolate  is  put  to  one  side  and  labeled  "re- 
lerv-ed  portion.*'  The  rest  of  the  percolate,  called  *'weak  percolate,**  is 
tfaeii  placed  in  an  appropriate  distilling  apparatus  in  order  to  recover  the 
afeobol,  and  when  the  alcohol  is  distilled,  the  residue  is  evaporated  to  a 
•oft  extract  on  a  water*bath*  This  soft  extract  is  then  dissolved  in  the 
f^aerved  portion,  and  enough  menstrutim  is  added  to  bring  the  fluid- 
extract  up  to  the  number  of  milhliter's  etjtial  to  the  number  of  grammes 

the  drug  with  which  we  started.  Gf  the  details  of  this  process  but  two 
it  points  need  be  mentioned.  It  will  Ije  noticed  that  we  spare  the 
85  per  cent,  of  |>ercolate  from  the  heat  to  which  we  subject  the 
i«!EiatDder  of  the  percolate.  This  is  because  it  is  supposed  that  this 
8S  per  eent.  of  percolate  contains  the  active  principles  of  at  least  85  (>€r 

t,  of  tlie  drug,  and  since  it  is  without  question  that  even  the  heat  of 
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the  water-hath  may  possibly  modify  some  of  the  dehcato  constitiieiit 
the  drug,  it  has  been  deemed  adviaable  to  expose  the  smallest  poflflii 
quantity  of  the  soluble  part  of  the  drug  to  such  t^^mperature,     A  aeoond 
poiot  is  that  we  evaporate  the  weak  percolate  to  a  soft  extract  insteail 
merely  to  a  point  where  it,  plus  the  reserve  portion,  would  measure  thf 
number  of  mils  of  fluid  equal  to  the  number  of  grammes  of  drug  with] 
which  we  started  out.     The  reason  for  tliis  is  because  the  Uquid  part  uf| 
such  a  residue  consists  wholly  of  water,  and  that  there  would  l)c  dangef 
that  adding  the  liquid  to  the  reserve  portion  would  cause  a  precipitatiois 
of  some  of  the  constituents  of  the  reserved  portion. 

This  process  is  not  a  satisfactory  one  cither  for  the  manufacturer  or^ 
for  the  retailer.     For  the  retailer,  it  is  a  tedious  operation,  requiring  a 
large  amount  of  time  for  evaporation  of  the  reserve  |X)rtion,  and  esj>c*J 
cially  when  the  menstruum  is  a  diluted  alcohoL     The  second  disadvan- 
tage of  the  process  is  the  use  of  heat,  which  tends  to  dissociate  some  of  the 
plant  principles. 

It  will  be  noticed  that  the  general  formula  specifies  that  in  evapora- 
tion,  the  weak  percolate  must  not  be  heated  above  60^0.  As  the  formula 
directs  that  the  alcohol  be  ** recovered''  it  is  assumed  that  distillation 
be  employed  and  this  operation  can  occur  at^60°C,,  only  when  carried 
on  in  a  vacuum  pan;  a  piece  of  apparatus  that  is  too  expensive  to  be  used 
by  the  retail  pharmacist. 

In  Type  Process  B,  the  menstruum  from  which  the  reserved  portion 
is  to  be  prepared  contains  glycerin  or  acid,  while  that  from  which  tho^ 
reserved  portion  is  prepared  is  to  be  free  from  these  substances,     Thel 
reason  for  this  provision  is  to  prevent  the  evaporated  reserved  portion 
from  adding  to  the  finished  fluidextract  an  undue  amount  of  either 
glycerin  or  acid  which  would  not  volatilize  along  with  the  alcohol  and| 
water. 

Type  Process  C  of  the  pharmacopceia  is  devised  to  permit  the  prepara- 
tioti  of  a  fluidextract  by  percolation  without  evaporation*  It  is  a  modi- 
fication of4hc  well-known  method  of  re-percolation  and  will  bo  explained] 
with  the  latter  below. 

Type  Process  D  directs  the  preparation  of  an  infusion  or  deooctioiii| 
of  the  drug  and  the  addition  to  it,  when  sufficiently  concentrated, 
enough  alcohol  to  preserve  it.  The  process  is  employed  in  making  th« 
official  fluidextracts  of  cascara  sagrada;  cascara  sagrada,  aromatic; 
frangula  and  triticum;  and  in  somewhat  modified  form  in  fluidextract  orj 
glycyrrhiza, 

Repercolaiion  is  a  process  devised  by  Dr*  E.  II*  Squibb  as  a  metms  < 
doing  away  with  the  use  of  heat  in  the  preparation  of  fliiidextracts,     Tlisl 
manipulation  can  l>e  expresstnl  as  follows: 

Suppose*  we  want  to  make  1000  mils  fluidejrtract  of  gentian;  we  take 
10(X)  rtrn.  <lnm,  and  the  first  thing  we  do  with  it  is  to  divide  it  into  four^ 
portions  of  250  Gm,  each.     The  first  250  Cfm»  we  moisten  with  the  men- 
stnjum,  pack,  macerate,  and  percolate,  jiwt  a^i  in  the  regular  offiriat] 

{)ro<*eas,  with  the  sole  exception  that  the  percolate,  as  it  drojjs,  is  collects: 
nto  several  portions;  the  first  200  mils — dark,  heavy,  and  concentrated- 
being  set  aside  a*^  finished  fluidextract,  and  the  next  portions  of  250  mil 
each  put  into  bottles  and  labeled  respectively  '*weak  percolate  No,  1,' 
**weaK  pc!rcolate  No,  2,"  "weak  percolate  No,  3/'  and  so  on  until  ex- 
hftiHtion.     Th<*  writer*s  personal  exp<*rience  showed  that,  on  an  average, 
i    drug  is  not  completely  exhaui^ted  until  1250  to  1500  mils  of 
1  r  have  dropjKHl,  and  it  wa.H  Itis  rule  to  u»e  a  500-mil  bottle 
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percolate  No.  4,  and  to  let  the  last  percolate  drop  therein  until  the 
was  completely  exhausted. 
As  the  result  of  our  first  perrolation  we  have,  from  250  Gm.  gentian: 


Ftuidextraet 

Weak  percolate  No.  1 
Weak  percolate  No.  2 
Weak  percolate  No*  3 
Weak  percolate  No.  4 


(say  I 


200  mils 
250  mils 
250  mila 
250  tnHa 
350  mik 


The  Erst  200  mils  called  '^fluidextract"  above  is  supposed  to  contain  the 
netive  principles  of  2(X)  Gm.  drug^  the  remaining  active  principles  of  the 
drug  will  be  found  in  the  1100  mils  of  weak  percolates  Nos.  1,  2,  3,  and 
4  and  chiefly  in  percolates  No.  1  and  2.  Now  w*e  are  ready  to  begin  with 
tbe  siecond  batch  of  250  Gm.  of  ground  gentian.  We  moisten  it,  not  with 
official  menstruum,  but  with  weak  percolate  No.  1  of  the  previous  opera- 
tion. Then  w^e  pack  and  macerate,  then  pour  in  weak  percolate  No.  2, 
and  after  it  has  soaked  in,  w^e  pour  on  weak  percolate  No.  3,  and  as  that 
too  sinks  down  as  the  liquid  drops  lx4ow,  we  pour  on  weak  percolate 
No.  4*  Wlien  that  has  gone  through,  we  begin  to  employ  the  official 
rnenstruum.  In  the  meanwhile  the  liquid  dropping  from  the  percolator 
has  been  collected  in  several  portions.  The  first  250  mils  ha^  Yyeen  set 
Hftide  as  finished  fluidextract.  Note  that  this  time  wt  do  not  set  aside 
the  first  200  mils  as  finished  fluidextract,  as  we  did  in  the  previous  case, 
but  250  mils;  for  w^e  began  percolation  this  time,  not  w^th  official  men- 
etruuin,  but  with  tho^e  percolates  from  the  first  batch  of  drug,  containing 
tbe  active  principles  of  about  50  Gm.  of  said  drug  The  first  250  mils 
from  the  second  batch  of  drug  was  assumed  to  contain  the  active  prin- 
ciples of  250  Gm.  of  drug  and  is  therefore  set  aside  as  finished  fluidextract. 
By  this  time  the  bottles  that  had  contained  weak  percolates  No.  1 
and  2  ait>  empty,  and  as  the  next  250  mils  j>ercolate  drops,  it  is  poured 
tBto  bottle  No.  1;  the  next  batch  into  bottle  No,  2,  and  so  on  until  ex- 
haustion, when  we  will  have  in  the  four  original  bottles  weak  percolates 
No.  1,  2,  3,  and  4, 

The  percolation  of  batches  No.  3  and  4,  250  Gm.  each,  of  gentian, 
will  be  a  repetition  of  the  handling  of  batch  No,  2.  In  both  cases  the 
fit9t  250  mils  of  percolate  are  set  aside  as  finished  fluidextract,  and,  w^hen 
Imtcb  No.  4  is  exhausted,  the  weak  percolates  Nos.  1,  2,  3,  and  4,  properly 
liilielf»d,  are  placed  in  some  dark,  cool  place,  there  to  remain  until  the 
next  timr  that  the  fluidextract  must  l>e  made.  The  quantity  given  in 
ai>o\  1 1 ion  is  purely  proportional  and,  of  course,  does  not  mean  that 

9»oO  !  V  iextract  must  be  made  each  time.     The  050  mi]s  fluidextract 

-that  is,  the  four  portions  200  mils  plus  250  mils  plus  250  mils  plus  250 
mils — is  to  be  carefully  mixed  and  placed  in  proper  container,  and,  of 
foursc,  the  next  time  the  fluidextract  is  to  be  made  from  the  weak  perco- 
lates, the  amount  of  the  finished  product  will  l:>e  1000  mils. 

This  attractive  and  largely  used  process  has  l^een  found  by  the  writer 
iohave  a  fatal  weakness.  The  assumption  that  the  950  mils  of  so-called 
'^ftmd'^xtrart  "  contains  the  activity  of  950  of  the  1000  Gm.  of  drug  used 
s  cannot  be  verified  on  careful  investigation.  The  amount 
in  the  950  mils  depends  on  the  skill  of  the  operator  and 
!  th  illy  never  in  the  writer's  experiments  did  he  obtain  anj'thing  like 
tlit  sUength  indicated. 

In  the  prt'sent  pharmacopoeia,  repercolation  is  abandoned  even  as  an 
iltprnative  measure  and  in  it«  place  Type  Process  C — fractional  or  divided 
it 
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perwlati4m — ^has  been  suK^ttituted.  In  this  the  1000  gm.  of  drug  are 
divided  into  three  portions  of  500,  300  and  200  Gm,  eacli.  From  the 
500  Gm.  200  mils  of  percolate  are  set  aside  as  the  resi^rvxd  portion  and 
1500  rails  of  weak  jxrcolate  is  then  eolle(*tfd  in  portions  of  300  mils  each. 
The  300  Gm.  of  drug  is  percolated  wiili  t  ho  weak  percolates  jusi  suggested. 
The  first  300  mils  of  percolate  are  reserved;  while  800  mils  of  weak  per- 
colate are  collected  in  200  mil  portions.  These  an'  used  to  fxTcolate  the 
last  200  Gm.  of  drug;  500  mils  of  percolate  l>eiiig  colleet<Hl  a^*  reser\'e 
portion.  Thus  KXK)  mils  of  what  is  supposed  to  l>e  finished  fluidextriict 
ai*e  ol»tained  from  1000  Gm.  of  drug. 

Percolation  with  Incomplete  Exhaustion.— In  this  procM^ss,  1000  Gin. 
of  the  drue  are  taken,  moistened^  packed  and  carefully  percolated  until 
750  mils  of  fluid  are  obtained.  The  marc  is  then  thrown  away  and  opera- 
tion is  discontinued. 

This  process  assumes  that  the  first  750  mils  of  percolate  from  1000 
Gm.  of  drug  will  contain  the  activity  of  750  Gm.  of  the  drup  employed. 
In  the  writer's  investigation ^  such  residts  were  rarely  obtained;  he  finiUng 
that  500  or  at  the  most  600  mils  of  i>ercolate  from  a  sample  of  dnig 
contained  in  each  mil  the  acti\4ty  of  a  gramme  of  the  drug.  This  pr04*e€s 
can  be  employed  with  good  results,  if  the  procedure  given  l>elow  is 
followed, 

A  sample  of  50  Gm.  of  drug  is  percolated  to  exhaustion  and  the  amount 
of  extract  is  determined  by  evajxiration  of  the  percolate  and  weighing 
of  the  residue.  Then  1000  Gm.  of  the  same  batch  of  drug  is  percolated 
until  500  mils  of  percolate  are  obtained.  Fifty  mils  of  this  percolate  is 
evaporated  to  dryness  and  the  residue  weighed  and  by  comparison  of 
the  amount  of  extractive  in  the  500  mils  of  percolate  with  the  total  ex- 
tractive in  the  drug,  as  show^i  in  the  50-Cim.  sample,  it  is  easy  to  cAlctilate 
how  much  menstruum  must  tie  added  to  the  500  mils  of  percolate  in  order 
to  make  it  of  true  fluidoxtract  strength. 

Percolation  and  Maceration  with  Hydraulic  Pressure. — This  proeeea 
was  introduced  by  a  firm  of  manufacturing  phartuacists,  but  has  l»een 
abandoned  by  them  in  favor  of  repercolation  or  fractional  percolation, 
which  is  employed  by  almost  all  large  manufacturers. 

The  process  consists  of  taking  a  large  quantity  of  the  drug — say, 
1000  kilos^ — ^macerating  with  a  lesser  quantity  of  menstinium — say,  300 
liters— and,  after  a  certain  time,  pressing  this  liquid  by  hydraulic  pres^ 
sure.  The  press  cake  is  returned  to  the  macerating  vat,  moistened  with 
another  3(K)  liters  of  lir}uid,  which  is  pressed  out.  The  process  is  then 
rep^'Hted  with  a  sufficient  quantity  of  menstruum »  so  that  when  it  is 
pressc*d  the  third  time  the  quantity  of  presacd  liquid,  or  official  fluid- 
extract,  will  kmount  to  1000  liters. 

Preservation  of  Fluidextracts. — ^Fluidextracts  keep  well^  aa  a  rule, 
and  the  precipitate,  often  occurring,  is  almost  invariably  inert.  Do  not 
think  that  hcmuwnade  fluidextracts  an*  fwior  btn-ause  there  is  a  secUment 
in  them  after  a  few  months.  The  manufacturers*  fluidextracts  do  the 
aame  thing,  only  they  are  kept  irt  the  factor^'  long  enough  to  allow  com* 
plete  priTipitation;  then  they  are  filtered  and  bottled. 

It  must  Im  borne  in  mind,  however,  that  in  some  caaes  the  preetpitale 
fonniMl  in  fluidextracts  contains  a  valuable  constituent,  and  in  this  caae 
the  precipitate  should  Ix*  retained,  rnfortunately,  we  have  as  vet  no 
table  ."showing  us  whic*h  precipitates  should  be  retained  and  which  re- 
jected, and,  therefore,  at  present  it  is  customary  always  to  diapeose 
fiuidextract^  in  a  dear  form. 
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SPECIAL  NOTES  ON  THE  OFFICIAL  FLUIDEXTRACTS 

There  is  such  great  sameness  in  most  of  the  49  official  fiiuidextracts 
that  what  is  said  about  one  of  them  applies  with  equal  force  to  almost 
lUl  the  others.  Their  strength  is  identical ;  their  manufacture,  as  to  minor 
details,  is  similar,  with  only  a  few  exceptions  to  break  the  monotony. 
Their  medical  properties  are  those  of  the  drugs  from  which  they  are  de- 
rived, and  will  be  left  for  discussion — as  in  all  other  galenics — imtil  the 
constituent  drug  is  considered.  Their  doses,  which  will  be  grouped  at 
the  close  of  this  section,  are  usually  the  same  as  the  constituent  drug,  the 
only  notable  exception  being  the  case  of  fluidextract  of  senna  (which  see). 

Hence,  while  there  are  a  large  number  of  official  fluidcxtracts,  they 
can  be  discussed  in  a  comparatively  small  space,  and  instead  of  giving, 
as  with  the  other  galenics,  a  table  of  preparations  followed  by  specific 
mention  of  each  fluidextract,  we  can,  after  study  of  the  general  formula 
for  fluidcxtracts  given  in  the  pharmacopceia,  present  the  data  concerning 
most  of  the  individual  fluidextracts  in  tabular  form.  Before  presenting 
the  table,  it  should  be  noted  that  while  in  U.S.P.  VIII  there  were  85  officii 
fluidextracts,  in  U.S.P.  IX  there  are  monographs  for  only  49.  Most  of 
those  deleted  have  been  given  recognition  in  the  National  Formulary. 

OFFICIAL  FLUIDEXTRACTS  MADE  BY  TYPE  PROCESS  A.     (See  p.  239.) 

FLUIDEZTRACTXTM  BELLADONNiE  RADICIS— Fluidextract  of 

Belladonna  Root 

(Fldext  Bellad.  Rad. — Fluid  Extract  of  Belladonna  Root) 

One  hundred  mils  of  Fluidextract  of  Belladonna  Root  yields  not  less  than  0.405 
Gm.  nor  more  than  0.495  Gm.  of  the  alkaloids  of  belladonna  root. 
Condensed  Recipe. 

Belladonna  Root  in  No.  40  powder  (1000  Gm.)  is  percolated  with  the  menstruum. 
alcohol,  o  volumes;  water,  1  volume.  Of  the  percolate,  the  first  800  mils  are  reserved, 
the  rest  is  evaporated  to  a  soft  extract,  which  is  dissolved  in  the  reserved  portion. 
After  assay  of  a  jwrtion  of  this  fluid,  it  is  diluted  with  enough  menstnnim  to  make  it 
the  proper  alkaloidal  strength.     For  details,  see  T^.S.P.,  p.  178. 

Remarks, — This  fluidextract  is  taken  as  the  t\^pe  simply  because  it 
is  the  first  representative  of  the  class  appearing  in  the  pharmacopoeia. 
In  stud\'ing  the  recipe  given  above  it  will  be  found  that  the  menstruum 
used  throughout  the  process  consists  of  alcohol,  5  volumes;  water,  1  vol- 
umi*:  that  the  drug  is  to  be  in  a  No.  40  powder  and  that  800  mils  of  p)er- 
colate  are  to  be  reserved.     It  will  also  Ix)  noted  that  in  the  case  of  alka- 
loidal drugs,  the  product,  obtained  when  the  soft  extract  is  dissolved  in 
the  reserved  portion,  is  assayed  and  is  then  diluted  to  the  proper  alkaloidal 
strength.     In  making  fluidextracts  of  non-alkaloidal  dnigs,  on  the  other 
hand,  the  liquid  resulting  from  dissolving  the  soft  extract  in  the  reserved 
portion  is  immediately  diluted  with  enough  menstruum  to  make  1  liter. 
All  these  points  are  mentioned,  since  they  form  the  basis  of  difference  be- 
tween this  and  the  other  fluidextracts  of  the  same  class.     These  other 
fluidextracts   will   be  found  below,   grouped  according  to  menstruum 
employed. 
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OTHER  OFnCIAL  FLUIDEZTRACTS  UADE  BY  TYPE  PROCESS  A 


FinencflB   l 

Menstruum 

Name 

of            !                        Remark* 
powder      | 

Alcohol  (U.8.P.) 

Buchu. 

No.  40. 

Cannabis. 

No.  30. 

Assay  given. 

Cimicifuga. 

No.  40. 

Ginger. 

No.  40. 

Podophyllum. 

No.  40. 

Staphisagria. 

No.  20. 

Remove  separatinjc  oil 
by  chilling  and  nltn* 

tion. 

Veratrum  Viride. 

No.  40.  ' 

Alcohol,  5  volumes ; 

1 
j 

water,  1  volume 

Digitalis. 

No.  30.     Assay  given. 

Alcohol,  4  volumes; 

water,  1  volume 

Eriodictyon. 

No.  30. 

Gelsemium. 

No.  40. 

Rhubarb. 

No.  30. 

Sabal. 

No.  20. 

Sumbul. 

No.  30. 

Alcohol,  3  volumes; 

water,  1  volume 

Eucalyptus 
Grindelia 

No.  30. 

No.  30. 

Guarana. 

No.  60. 

Assay  given. 

Hyoscyamus. 

No.  40. 

Assay  given. 

Nux  vomica. 

No.  40. 

Assay  given. 

Xanthoxylum. 

No.  30. 

.\lcohol,  2  volumes; 

water,  1  volume 

Colchicum  sect! 

No.  40. 

Seeds  first  defatted  with 
purified  petroleum  ben- 
zin;  assay  given. 

Pilocarpus. 

No.  30. 

Assay  given. 

Viburnum  pnmifolium. 

No.  30. 

Dilutetl  alcohol 

Gentian. 

No.  30. 

Sarsaparilla. 
Spigelia. 

No.  20. 

No.  40. 

• 

Stillingia. 

No.  30. 

Alcohol,  1  volume; 

water.  2  volumoH 

Senna. 

No.  40. 

OFFICIAL  FLUIDEXTRACTS  MADE  BY  TYPE  PROCESS  B 


FLUTOEXTRACTUM  ASPIDOSPERMATIS— Fluidextract  of 

Aspidospenna 

(Fldext.   Aspidosp. — Fluid   Extnict    of  Aspidosperma — Fluidextract  of 

Quebracho) 
Candemted  Recipe, 

A><pi(iosperrna  in  No.  30  pow<lor  (1000  Gm.)  is  percolated  with  the  initial  men- 
struum— glycerin.  110  mils;  alcohol.  670  mils;  water,  220  mils — and  then  with  the  final 
mcnHtnium— alcohol.  2  volumes;  wator.  1  volume.  Ileaerve  the  first  850  mils  of 
percolatr,  recover  the  alcohol  from  the  reniainder.  evaporate  it  to  a  soft  extract, 
which  is  then  dissolved  in  the  reserve*!  portion.  Lastly  add  enough  of  the  final  men* 
struum  to  make  1  liter  of  fluidextract.     For  details,  see  U.S.P.,  p.  177. 

Remarki<. — The  fluidextracts  made  with  menstrua  containing  glycerin 
are  placed  in  a  class  separate  from  those*  made  with  purely  hvdro-alcoholic 
naenstrua,  lHM*aus(»  there  is  a  slight  difference*  in  the  method  of  manipula* 
tion.  As  .se(»n  in  the  above*  typical  recipe,  in  making  1000  mils  of  the 
fluidextract,  only  the  first  KKK)  mils  of  menstmum  contains  glycerin;  the 
rest  of  the  menstruum  n*(|uireil  Inking  merely  alcohol  and  water.     This 
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necessitates,  in  the  table  given  below,  two  columns  for  menstrua,  the 
column  headed  ''final  menstruum"  being  that  employed  after  the  first 
1000  mils  of  menstruum  (if  1000  Gm.  of  drug  are  being  percolated)  are 
used  up.  Bear  in  mind  that  if  repercolation  is  used,  the  first  (glycerinic) 
menstruum  is  used  through  the  entire  operation.  The  same  obtains 
with  those  fluidextracts. prepared  with  a  menstruum  containing  acid  and 
these  are  therefore  included  in  the  table  given  below. 

In  making  fluidextracts  of  alkaloidal  drugs  of  this  class,  the  liquid 
obtained  by  dissolving  the  soft  extract  in  the  reserved  portion  is  assayed 
and  is  then  diluted  with  the  menstruum  to  the  proper  alkaloidal  strength. 


OTHER  OFFICIAL  FLUIDEZTRACTS  MADE  BY  TYPE  PROCESS  B 


Menstruum 


Glymin 100  1 

Alcohol 600 

Water 200  J 

Glycerin 100 

AlcoboL 500 

Water 400 

Qyeeria 100 

Alcohol 300 

Water 500 

_ 100) 

I  hydrochloric  add  .  100  \ 
800] 

Dfloted  hydrochloric  acid    100 

AleolMl 200 

Water 200 

Hydrochloric  acid 20  I 

DOvted  alcohol 980 

Acetic  acid 50  1 

Alcohol 500  ^ 

Water 400  J 


Name 


Hydrastis 

Pomegranate 
Rose 

SarsapariUa, 

compound 

Taraxacum 


Uva  Ursi 

Cinchona 

Ipecac 
Ergot 
Lobelia. 


Fineness 

of 
pound! 


No.  40 

No.  30 
No.  20 
No.  20 

No.  30 


No.  30 

No.  40 

No.  60 
No.  40 
No.  30 


Reserved 
portion 


750  mils 

850  mils 
850  mils 
850  mib 

850  mils 


800  mils 

850  mils 

800  mils 
850  mils 
850  mils 


Final 
menstruum 


/  Alcohol,  2 
I  Water,  1 

Diluted  alcohol^ 
Diluted  alcohol 
Diluted  alcohol 

Diluted  alcohol 


/  Alcohol.  1 

V  Water,  2 


f  Alcohol.  4 
I  Water.  1 

f  Alcohol.  2 
\  Water,  3 

Diluted  alcohol 
Diluted  alcohol 


Remarks 


See  p.  247 


Assay  givea 
Assay  givei^ 


It  will  be  noticed  that  the  last  four  fluidextracts  on  the  table  just 
given  are  prepared  with  an  initial  menstruum  containing  acid;  this  being 
added  to  fix  and  to  hold  in  solution,  the  alkaloid  characteristic  to  the 
drug.  The  last  on  the  list  is  fluidextract  of  lobelia  which  is  made  with 
an  initial  menstruum  containing  acetic  acid.  In  the  former  pharma- 
oopceia,  this  fluidextract  was  prepared  with  10  per  cent,  acetic  acid  as 
menstruum  and  was  one  of  the  class  of  acetic  fluidextracts  (acetracts) 
which  were  then  being  recommended.  This  line,  however,  did  not  be- 
come very  popular. 

OFFICIAL  FLUIDEXTRACTS  MADE  BY  TYPE  PROCESS  C 


FLUIDEXTRACTUM  ACONITI— Fluidextract  of  Aconite 

(Fldext.  Aconit. — Fluid  Extract  of  Aconite) 

One  hundred  mils  of  Fluidextract  of  Aconite  yields  not  less  than  0.45  Gm.  nor  more 
«*n  0.55  Gm.  of  the  ether-soluble  alkaloids  of  aconite.  If  assayed  biologically  the 
minimum  lethal  dose  should  not  be  greater  than  0.00004  mil  for  each  gramme  of  body 
^oght  of  the  guinea-pig. 
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Condensed  Recipe, 

Aconite,  in  No.  40  powder  (1000  Gm.),  is  percolated  ft  menstruum  consisting  of 
3  volumes  of  alcohol  and  1  volume  of  water.  The  process  of  fractional  percolation 
(see  p.  241)  is  followed.  As  this  is  an  assayed  fluidextract,  920  mils  of  percolate  are 
collected,  a  portion  is  assayed  and  the  rest  is  diluted  with  the  menstruum  to  the  proper 
alkaloidal  strength. 

Remarks. — This  preparation  typifies  the  three  fluidextracts  prepared 
by  fractional  or  divided  percolation ;  the  others  bein^  tabulated  below. 
Note  that  both  a  chemicad  and  a  biological  assay  is  provided  for  fluid 
extract  of  aconite. 

OTHER  OFFICIAL  FLUIDEXTRACTS  PREPARED  BY  TYPE  PROCESS  C 


Menfltniuin 

Alcohol 

Alcohol,  3;  water,  1. 


Name 


<    FinonoM   ! 
of  powder  ' 


Remmrks 


Aromatic. 


Bitter  orange  peel.  |  No.  20. 


i  Made     from     aromatic 
I    powder  IT.8.P. 


OFnOAL  FLUIDEXTRACTS  MADE  BY  TYPE  PROCESS  D 

FLUmEXTRACTUM  CASCARJE  SAGRADJB— Fluidextract  of  Cucarm 

Sagrada 

(Fldext.  Cascar.  Sagr. — Fluidextractum  Rhamni  Piirshian®,  U.S.P.  VIII 
Fluid  Extract  of  Cascara  Sagrada) 

( 'ondensed  Recipe. 

Cascara  Sagrada,  in  No.  40  powder  (1000  Gm.),  is  mixed  with  5000  mils  of  boilinf 
water;  is  macerated  for  two  hours  and  is  percolated,  enough  boiling  water  being  una 
to  exhaust  the  drug.  The  percolate  is  evaporated  to  750  mils  and  then  250  mils  of 
alcohol  are  added.     For  details  sec  U.S.P.,  p.  179. 

Remarks, — This  preparation  is  representative  of  those  fluidextracts 
which  are  pn^pannl  by  [x^rcolating  the  drug  with  boiling  water,  followed 
by  the  evaporation  of  the  percolate  to  the  proper  volume,  idtter  which 
enough  alcohol  is  added  to  preserve  the  finished  product. 

Fltiideztract  of  Frangula  is  prepared  exactly  as  is  that  of  cascara 
sagrada,  except  that  a  No.  30  powder  is  directed. 

Fluidextract  of  Triticum  is  likewise^  a  close  copy  of  that  of  cascara 
sagrada,  the  chief  differences  l)eing  that  the  triticum  is  to  be  finely  cut, 
and  the  aqueous  percolate  is  to  be  evaporated  to  800  mils,  200  noils  <rf 
alcohol  then  Ix'ing  added. 

Aromatic  fluidextract  of  cascara  sagrada  and  fluidextract  of  glycyr- 
rhiza  l>elong  in  the  class  of  aqueous  fluidextracts  preserved  with  lucohol, 
hut  the  methods  by  which  they  are  prepared  are  sufficiently  different  to 
justify  giving  each  special  attention  a  few  pages  farther  on. 


SPECIAL  FLUIDEXTRACTS 

Under  this  heading  are  grouped  the  few  remaining  official  fluidex- 
tracts which  either  do  not  lend  themselves  to  the  grouping  followed  (m 
the  preiHHling  pages,  or  possess  some  iKH'uliarity  worthy  of  special  mention. 
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FLUmEXTRACTUM   SARSAPARILLiE  COMPOSITUM— Compound 
Fluideztract  of  Sarsaparilla 

(Fldext  Sarsap.  Co. — Compound  Fluid  Extract  of  Sarsaparilla) 

Condenaed  Recipe. 

Ingrtdients. — Sarsaparilla,  750  Gm.;  glycynrhiza,  120  Gm.;  sassafras,  100  Gm.; 
iiieiereum,  30  Gm.  First  menstruum,  glycerin,  100  mils;  alcohol,  «500  mils;  water, 
400  mils.     Pinal  menstruum,  diluted  alcohol. 

Manipulation. — Proceed  as  in  making  fluidextract  of  aspidosperma. 

Remarks. — This  preparation  belongs  to  those  fluidextracts  prepared 
by  Type  Process  B,  and  the  only  reason  it  is  grouped  in  the  special  class 
is  because  it  is  the  only  official  "compound  "  fluidextract.  Note  carefully 
the  ingredients,  and  it  must  be  borne  in  mind  that  it  does  not  contain 
the  same  constituents  as  the  compound  syrup  of  sarsaparilla,  and  it  must 
in  no  instance,  therefore,  be  used  in  preparing  the  official  compound  syrup. 

FLDIDEXTRACTUM  CASCARJE  SAGRADiE  AROMATICUM— 
Aromatic  Fluidextract  of  Cascara  Sagrada 

(Fldext    Cascar.    Sagr.    Arom. — Fluidextractum    Rhamni    Purshian® 
Aromaticum,  U.S.P.  VIII.     Aromatic  Fluid  Extract  of  Cascara  Sa- 
grada) 

Condensed  Recipe. 

IngredienU,^Oaaca,r&  sagrada,  1000  Gm. :  magnesium  oxide,  125  Gm.;  pure  extract 
<rf glycyrrhixa,  40  Gm.;  glycerin,  200 mils;  alcohol,  250 mils;  benzosulphmide,  1  Gm.; 
oil  of  anise,  2.5  mils;  oil  of  cassia,  0.2  mil;  oil  of  coriander,  0.1  mil;  methyl  salicylate 
0.2  mil;  boiling  water,  enough  to  make  1  liter. 

Manipulation. — Mix  the  cascara  sagrada  with  the  magnesium  oxide  and  with 
2000  mils  of  boiling  water.  Macerate  two  hours,  percolate  with  boiling  water  to 
exhaustion.  Evaporate  percolate  to  500  mils,  and  add  the  other  ingredients.  For 
details  see  U.S.P.,  p.  180. 

Remarks. — This  fluidextract  is  made  by  Type  Process  D,  all  general 
details  b(»ing  like  the  other  fluidextracts  of  this  class.  The  important 
distinction  is  the  treatment  of  the  drug,  before  percolating,  with  magne- 
sium oxide,  this  l>eing  done  to  remove  most  of  the  bitter  taste  from  the 
cascara  sagrada  (p.  791).  Note,  of  course,  the  constituents  added  to 
make  the  product  true  to  its  name,  "aromatic,"  these  constituents  being 
extract  of  glycyrrhiza;  oils  of  anise,  cassia  and  coriander;  and  methyl 
salicylate. 

FLUIDEXTRACTUM    GLYCYRRmZ-ffi:— Fluidextract    of    Glycyrrhiza 

(Fldext    Glycyrrh. — Fluid    Extract    of    Glycyrrhiza.     Fluidextract    of 

Licorice) 

^^(mdtnsed  Recipe. 

Moisten  glycyrrhiza  (1000  Gm.)  with  the  menstruum — ammonia  water,  300  mils; 
••hloroform  water,  2700  mils.  Macerate  forty-eight  hours  after  packing  and  tlien 
percolate  to  exhaustion.  Reserve  first  500  mils  of  percolate,  evaporate  the  rest  to 
J  soft  extract,  dissolve  this  in  the  reserve  portion  and  add  enough  water  to  make 
750  mils.  Add  250  mils  of  alcohol,  let  stand  seven  days,  filter  and  wash  the  filter 
•"ith  a  mixture  of  alcohol  and  water  to  make  1  liter.     For  details,  see  U.S.P.,  p.  185. 

Remarks. — This  preparation  is  made  by  percolating  the  drug  with  a 
cold  mixture  of  ammonia  water  and  chloroform  water;  the  latter  being 
used  instead  of  water  in  order  to  prov(»nt  fermentation  of  the  glycyrrhiza 
during  percolation.     It  will  be  noted  that  the  firgt  500  mils  of  jx»rcolate 
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(from  1000  gm.  of  drug)  are  reserved,  while  the  weak  percolat^  is  e% 
orated  to  a  soft  extract,  which  is  dissolved  in  the  reserved  portion. 
amount  of  alcohol  added  to  the  product  (250  mils)  is  merely  to  irimire  the 
stalulity  of  the  finished  fluidextraet.  This  fliiidextraet  of  j^lyeyrrhiza  m 
similar  to  the  popular  commercia!  forms  intended  *'for  quinine  mixtures/* 
and  is  much  superior  to  the  alcoholic  fluidextract  of  the  pharmacopcpia 
of  1890. 

FLUIDEXTRACTUM  SENEGA— Fluidextract  of  Senega 

(Fldext.  Seneg. — Fluid  Extract  of  Senega) 

Condeiufd  Reci^. 

Senega,  in  No.  30  p<jwtler  (1000  Gm.),  is  moistened  the  menstruum — alcr>hol, : 
mils;  water,  1000  mils.  Macerate  forly-ei^ht  hours  after  packing  and  then  percoli 
to  exhaustion.  Re-serve  the  first  800  mils  of  percolate:  evaporate  the  rest  to  a 
soft  extract,  which  ia  dissolved  in  the  rev«ier\^4Hi  portion*  Then  add  enough  ammcuiia 
to  make  product  faintly  alkaline  and  enough  menstruum  to  make  1  liter. 

Remarks,— ThiSy  like  fluidextract  of  glycyrrhiza,  is  prepared  with  a 
menstruum  containing  ammonia.  In  the  case  of  glycyrrhiza,  however, 
the  menstruum  ta  aqueous;  whereas  senega  is  percolated  with  a  h3"dro- 
aleoholic  menstruum  and  ammonia  water  is  added  after  |x»rcolation. 
The  ammonia  is  used  with  glycyrrhiza  to  facilitate  solution  of  the  j^lycyr- 
rhizin  (p.  641).  Senega,  on  the  other  harid,  contains  pectinous  material 
(p.  649)  and  ammonia  is  emplo3*ed  to  prevent  gclatinization  of  the  fin- 
ished fluidextract.  It  will  be  noticed  that  the  official  recipe  resembles 
Type  Process  A  and  that  like  fluidextract  of  glycyrrhiza  the  alcohol 
employed  is  chiefly  for  preservative- 

FLUIDEXTRACTUM  SCILLiE— Fluidextract  of  Squill 

(Fldeit,  SciU>— Fluid  Extract  of  Squill) 

If  lUMaycfl  biologically  the  minimum  lethal  dose  should  not  be  greater  tlian  O.OOOiS 
nati  of  Fluidextract.  or  the  ecjuivalent  in  Muidextract  of  0,0000005  Gm,  of  ouabaiii, 
for  eiwh  grnmme  of  body  weight  of  the  frog. 
Cajuhnscd  Recipe. 

Squill^  in  No.  20 powder  (lOOQ  Gm,)  La  moistened  with  the  menstruum — ali^ohol 
^rnw*  rr.ki^;  wat^r^  1000  mils.  The  moist  drug  is  maccrateti  two  hours  before  and 
f  '  hours  aft/er  packing  and  18  percolated  with  the  menstruum.     After  ool- 

t«  ►•  first  1000  mils  of  percolate  the  drue  is  allowed  to  macerate  for  tw«lv« 

hours  and  uftiT  the  second  1000  mils  are  collected  the  drug  is  mncc?rate<i  again.  Then 
a  thtr<i  pcrctiljitc  of  3000  rnilfl  is  oolltntotl.  The  entire  percolate  is  evaporated  (recov-  | 
ering  the  alcohul)  to  800  mils,  Tliis  is  mixed  with  alcohoU  allowe<l  to  stand  twelve 
hotirs  and  then  fittercsd,  the  filter  being  wash^nl  with  a  mixture  of  4  volumes  of  alcohol 
and  1  volume  nf  water.  The  fiUrnte  is  distilled  (to  recover  the  alcohol)  and  is  coa-  \ 
eentntttsi  to  HO(J  mils.  Finally  enough  diluted  alcohol  is  added  U^  make  1  liter.  For 
details  sec  l\8.R,  p.  102 

Remarks. — It  will  Im?  noticed  that  in  the  recipe  just  given,  the  squill 
ie  poreobit«*d  with  a  hydro-alcoholic  menstruum;  that  the  erttire  pi'rcolate 
is  then  concentrated  (the  alcohol  being  recovered)';  and  that  the  concen- 
trated atpi^-ous  flnid  is  mixed  with  alcohol,  in  order  to  precipitate  the 
mucilaginous  matter  that  was  contained  in  the  percolate.  The  filtrate 
and  stronjfly  alcoholic  washings  are  again  concentrated,  enough  dihitcKl 
alcohol  being  uddcd  to  the  concentrate  to  make  the  finiahed  Buidextract , 
a  stable  product. 

Compound  Fluidextract  of  Buehti  fN.FJ  is  made  from  ground  buchu,  cutMbu 
juniper  and  uvu  urMi,  by  Tvpc  Pmcesa  A:  the  mtm.Htruum  Vjcin^  2  vohimws  of  itlrahol 
ftnd  1  vulume  of  water.     t>o«t, — ^2  mils  (30  minunsi. 
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flnidextract  of  Chestnut  Leaves  (N,F.)  ia  prepare<l  by  making  a  hot  infusion  of 

lea  And  after  separating  the  liquid  by  expression,  the  marc  ia  exhausted  by 

fttioQ  with  cold  water.     The  aqueous  extract  is  then  concentrated^  mixed  with 

^  (to  precipitate  mucilage)  filtered  and  the  filtrate  coru'etit rated.     To  the  eyapo- 

I  liquia  glycerin  and  alcohol  are  added.     A  similar  preparation,  recognized  in  the 

raftcopctia  of  1880,  was  reported  as  of  s<?rviee  in  whooping  cough.     Dose. — I  mila 

fiuidr&chm). 

Aquaeo^is  Fluidextract  of  Cinchona  (N.F.)  is  prepared  by  pereolating  red  cinchona 
witlt  water  oontaining  glycerin  and  hydrochloric  acid.  The  manipulation  resembles 
Type  Proceaa  B;  the  final  menstruum  being  water*  To  the  c  on  centra  te*1  percolate, 
Uiere  is  added  enough  alcohol  to  preserve  it.  It  should  contain  4,5  to  5.5  per  cent,  of 
cinchona  alkaloidfl  and  an  assay  is  given*  It  resembles  Battley's  Liquid  Cinchona,  a 
m^pAration  that  was  very  popular  in  England  and  this  country  a  score  of  years  ago. 
UOte, — 1  mil  (IB  minims). 

Compound  Fluidextract  of  Stillingia  (N.F.)  ia  prepared  from  stillingia,  corydalis, 
tria-  sav  "  ihiinaphila,  coriander  and  xaJithoxylum  berries,  by  Type  Process  B. 

Thff  fir-  mm  consists  of  glycerin,  250;  alcohol,  500;  water,  250;  while  the  final 

|n«truuiij  13  liiluted  alcohol.     Do.^r.^ — 2  mils  (30  minims). 

[Fltiidextract  of  Wild  Cherry  (U.8.P.  VIII;  N.F.  IV)  h  made  by  moisu^ning  wihl 

'  bark  first  with  a  mixture  of  glycerin  and  water;  then  with  a  mixture  of  alcohol 

ftea  and  water  1  volume.     The  moistened  drug  is  then  percolated  with  the  men- 

just  mentioned  and  the  fluidextract  is  finisned  by  what  is  practically  Type 

>  B.     This  manipulation  is  not  that  which  obtained  in  the  recipe  of  the  last 

nacopceia,  which  directed  that  1000  Gm.  of  drug  be  percolated  with  a  menstnmm 

itmg  of  alcohol  water  and  glycerin  iintE  1000  mils  of  percolate  were  obtained. 

E. — ^2  mils  (30  minims). 
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^t«pT«. — The  Type  Fm^emm  A,  B, 

C,  w»d  D  are  the  stam«  aa  those  of  the  phartn&copc»U.      Inatettd 

the  name  of  the  drug  only  Li  given. 

Typ. 

Final 

Remarks 

Smm^ 

Ftrat  mftiiitruutii 

mcn- 

( figuree    indicate 

IITOOMi 

•tnium 

dote) 

ftini^ ,, 

A 

A 
A 

Alcohol  3;  water,  I, 
Diluted  iilcohol. 
AlcohoK 

None. 
None. 
None. 

0  125  mil  (2  ttiimmi). 

SS;:::::::::::::::: 

2  mill  (30  minima), 

2  mib  (30  mimmji). 

ABScyBttm 

B 

Qlyerria     100;     &leohol,     600; 

Alcohols; 

0.75  mil  (12  mimma^. 
Uae  cautiously.    Bi- 

wfttf^T. 300 

water,  2- 

ological  a4«ay  given. 
2  mila  (30  minims)  ■ 

AAfia  - 

A 

Alcohol,  2;  w»t«r,  1. 

None- 

A^^iovcn 

A 

Diluted  itlrohol. 

None, 

1  mil  (16  mininisK 

A 

Diluted  alrohol. 

None, 

2  mils  (30  roinimsh 

^SlU^ 

A 

Alcohol.  3;  wett4!T,  I 

None. 

I  mil  (15  minimR) 

A 

Diluted  alcohol. 

None. 

2  mils  (30  rojmni^ 

BriNki. . 

A 

Alcohol. 

None. 

0.5  roil  (8  minims  ^ 

A 
B 

Alcohol. 

Gly(?eHn.    100;     dcohot,     800 

None. 
AlcohoU; 

See  D.  248. 
No  doae  given. 

iQy^l^^'  '******'""'*'*'' 

water,  100, 

water,  L 

CutatkA 

A 

Alcohol.  3.  water,  4. 

None. 

A 

Alcohol,  3:  water,  I, 

None. 

0.5  mil  (8  minims). 

A 

Alcohol. 

None. 

3  mlU  (30  minims). 

CbiBii'' 

See  above. 

O  ■■&  ^^ . . 

A 

Diluted  ftleohoK 

None. 

2  mils  (30  minims). 

U  DMftlitim* 

A 

Alcohol,  3;  WRter,  1 

None. 

2  mils  (30  minims). 

CI|M|a>^ ...  - 

A 

Dilut^'d  nkohol. 

None. 

1  mil  <16  minim*)- 

gi^iia>  flqoMHtf > 

See  above. 

A 

AlcohoU  3;  wnter.  I. 

None. 

I  mil  (Ifi  minims) 

o«» 

B 

Glycerin,     65;     alcohol,     2fiO; 
wat<^^,  68.'*. 

Alcoholl; 
water,  3. 

OlUiHU.iOn 

A 

Alcohol,  2;  wat^r.  1, 

None. 

0,2  mil  (3  minims). 

^^^^MMBOl 

A 

Diluted  iilcohol. 

None. 

4  mils  (1  fluidrachm). 

sassr^ 

C 

Acftic  acid,  20;  diluted  aloohol, 
980 

None. 

Away    i^ven  0.2  roll 
(3  minim*), 

SgijM*  Howf^rt 

A 

Alcohol,  2;  wal«r,  1. 

None. 

0,5  mil  (8  mimms). 

A 

Alcohol.  3:  water,  L 

None. 

0.5  mil  (8  minimsK 

^■vte  root 

A 

Diluted  alcohol. 

None. 

2  mils  (30  minima). 

cKi 

B 

Glyevriti,   150;  dilutpd   alcohol. 

Diluted 

Alcohol, 

IgKfitbark. ,     .       ' 

A 

Alcohol,  3;  water,  1. 

None. 

0.05  mil  (10  minims). 

A 

Alcohol. 

None. 

A 

Alcohol 

None. 

1  mil  (15  minims). 

^^pipil^fHH 

A 

DUuted  alcohol 

NOM. 

1  mil  (15  roiniDu). 

Uniia^ 

A 

AlcohoL  3;  water.  I. 

Koo*. 

a  mils  (30  minima). 

***'^ 

A 

Alcohol.  4;  tvatcr,  I, 

None. 

4  mill  (1  attidra«hm). 
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Name 


Droflera 

Dttlcftmftra 

EchinmceA 

Euonymus 

Eupatorium 

EuphortMum  pilulifera. 

Fucua 

Galeca 

Oeranium 


Hamamelia  leaves  . 


Helianthemum. 

Helonias 

Hopa 

Hvdran^ea 

Ins  vemcolor . . 
Jalap 


Juglans. 


Juniper. . . 

Kava 

Kola 

Krameria . 


Lappa 

Leptandra. . . 

Lupulin 

Matico 

Mesereum. . . 

Paracoto 

Pareira 

Panley  root  . 
Phytolacca. . 


8" 
Quercus. 


Rhamnus  catharticua. 
Rhun  Rlabra 


RubuA 

Rumcx  

SanRuinaria. . 


ScopariuB 

Scutellaria 

Senecio 

8erpentaria 

8olanum 

Htillingia  compound. 

Htramonium 

Thuja 

Thyme 


Trifolium 

Trillium 

Valerian 

Verbascum 

Verbena 

Viburnum  opulus . 

Wild  cherry 

Zea      


Type 
proceM 


A 
A 
A 
A 
A 
A 
A 
A 
B 


A 

A 
A 
A 
A 
A 


A 
A 
A 
B 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
B 

A 
B 

A 
A 
B 

A 
A 
A 
A 
A 


First  menatruuiii 


Final 
men* 
■tniuro 


Remarka 

(ficurea    indicate 

doae) 


Alcohol,  2:  water.  1. 

Diluted  alcohol. 

Alcohol,  4;  water,  1. 

Alcohol,  4:  water.  1. 

Diluted  alcohol. 

Diluted  alcohol. 

Alcohol,  3:  water.  1. 

Diluted  alcohol. 

Glycerin.    100;    alcohol.    600; 

water.  300. 
Glycerin,    100:    alcohol.    300; 

water.  500. 
Diluted  alcohol. 
Diluted  alcohol. 
Alcohol,  6;  water.  3. 
Alcohol.  3:  water,  2. 
Alcohol. 
Alcohol. 


Glycerin.     100:     alcohol.     500: 

water.  400. 
Diluted  alcohol. 
Alcohol.  3;  water.  2. 
Alcohol,  2;  water.  1. 
Glycerin.    100:    alcohol.    ."tOO: 

water.  400. 
Diluted  alcohol. 
Diluted  alcohol. 
Alcohol. 

Alcohol.  3;  water,  1. 
Alcohol.  4:  water.  1. 
Alcohol.  9:  water.  1. 
Diluted  alcohol. 
Alcohol.  2:  water.  1. 
DilutfMl  alcohol. 

Alcohol.  1:  water.  2. 

Glycerin.  100;  alcohol.  500;  wa- 
ter. 400. 

Diluted  alcohol. 

Glycerin.  100;  nlcohol.  r>00; 
water.  400. 

Diluted  alcohol. 

Diluted  alcohol. 

Citric  acid.  100:  water  2.'*0; 
alcohol.  750. 

Diluted  alcohol. 

Diluted  alcohol. 

.\lcohol,  2:  water.  1. 

.Vlcohol.  4;  water,  1. 

.Vlcohol,  2:  water.  1. 


.\lrohol.  2;  water,  1. 

Alcohol. 

(Jlyc<>rin.     100;    alcohol.    250; 

water.  fi.'.0. 
Diluted  alcohol. 
Alcohol,  3;  water  1. 
Alcohol.  4;  water.  1. 
Diluted  alcohol. 
Diluted  alcoliol. 
Alcohol.  2;  water.  1. 


Diluted  ftlrohol. 


None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
Alcohols 

water.  2 
Alcohol! 

water,  2 
None. 
None. 
None. 
None. 
None. 
None. 


Diluted 
alcohol. 

None. 

None. 

None. 

Diluted 
alcohol. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 
Diluted 

alcohol. 
None. 
Diluted 

alcohol. 
None. 
None. 
Alcohols. 

water.  I 
None. 
None. 
None. 
None. 
None. 


None. 
None. 
Alcohol  1 
water,  a 
None. 
None. 
None. 
None. 
None. 
None. 


Noiip. 


4  milt  (1  fluidrachm). 
4  mill  (1  fluidraehu). 

1  mil  (15  minima). 
0.5  mila  (  8  minima). 

2  mib  (90  minima). 
2  mila  (30  minima). 
0.65  mil  (10  minima). 
4  mib  (1  fluidraehm). 

1  mil  (15  minima). 

2  mila  (30  miaina). 

4  mila  (1  fluidnwhm). 
2  mila  (30  minima). 
2  mib  (30  minima). 
2  mib  (30  mining). 
2  mib  (30  minima). 
Sand  uaed  in  pareol- 

ation     1     mil     (15 

minima). 
4mib(l  fluidrachm). 

4  mibd  fluidraefam). 
1  mil  (15  minima). 
4  mib  (I  fluidrachm). 

1  mil  (15  minima). 

2  mib  (30  minioMJ). 

1  mil  (15  minima.) 
0.5  mil  (8  minima).) 
4  mib  (1  fluidrachm. 
No  doae  ciren. 

0.3  mil  (5  minima). 

2  mib  (30  minima). 
2  mib  (30  minima). 
Doae.    aa    alterative. 

0.1  mil  rm  minima). 
0.5  mil  (8  minima). 
1  mil  (15  minima). 

1  mil  (15  minima.) 
1  mil  (15  minima). 

1  mil  (15  minima). 
4  mib  (1  fluidrachm). 
0.1     mU     (IH    min- 

I  mil  (15  mininut), 
1  DUl  (15  minttt!«), 
4  mib  (I  Htudrkchm). 

1  rail  (15  niusiriiatV, 

4  mila  (I  fiuidnuauii)- 

8es  p.  249U 

0*05  mil  a  minrraV 

2  mil?   '  ::  i   ■ .  I ; .  '  ftt-a) 

4  mib  (1  fluidrachm). 

4  mib  (1  fluidrachm). 
2  mila  (30  minima). 
2  mib  (30  minima). 
4  mib  (1  fluidrachm). 

1  mil  (15  minima). 

2  mib  (30  minima). 
See  p.  240. 

4  miu  (1  fluidrachm^ 


DOSES  OF  THE  OFFICIAL  FLUIDEXTRACTS 

0.03  mil  (J"2  niinim) HuklextructB  of  aconite  and  ReLBemium. 

U.05  mil  (1  minim) Huide.xtracts   of   belladonna    root,    digitalis, 

ipe(!ac  (as  expectorant)  and  nux  vomica. 
O.IO  mil  (1 1-2  minims) nuidoxtracts  of  cannabis,  squill,  and  veratrum 

viride. 

0.15  mil  (2? 2  niinimn; Fluidextract  of  lobelia. 

0.2  mil  {}i  mininiH) Huidextracts  of  colchiciim  schhI  and  hyoscya- 

nius. 
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QiOmfl  (8  minims) Fluidextract  of  podophyUum. 

1.00  mil  (15  minims) Fluidextracts  of  aromatic,  bitter  orange  peel, 

cascara  sagrada,  cimicif  uga,  cinchona,  erio- 
dictyon,  frangula,  gentian,  ginger,  rhubarb, 
sabal  and  senega. 
100  mils  (30  minims) Fluidextracts  of  Duchu,  cascara  sagrada  aro- 
matic, ergot,  eucalyptus,  glycyrrhiza,  grin- 
delia,  guarana,  hydrastis,  pilocarpus,  pome- 
granate, rose,  sarsapanlla,  sarsaparilla 
compound,  senna,  stillingia,  sumbul,  uva 
ursi,  viburnum  prunifolium,  and  xanthoxy- 
lum. 

iOD  mils  (1  fluidrachm) Fluidextract  of  aspidospenfia,  spigelia. 

lO.O  mils  (2}i  fluidrachms) Fluidextracts  of  taraxacum  and  triticum. 

Xo  dose  given  by  pharmacopoeia  ....  Fluidextract  of  staphisagria. 

CWFICIAL  FLUIDEXTRACTS  DIRECTED  TO  BE  ASSAYED,  CHEBOCALLY 

( Details  in  Chapter  LV) 
Fluidextract  Assayed  strength 

.\coiute 0.45    to  0.55    per  cent,  ether-soluble  alkaloids  from  aconite. 

BeDadonna  root 0 .  405  to  0 .  495  per  cent,  alkaloids  from  belladonna. 

(Snehona 4.0     to5.0     per  cent,  alkaloids  from  cinchona. 

Colchicum seed 0.36    to  0.44    per  cent,  colchicine. 

Guanma 3.6      to  4.4      per  cent,  caffeine. 

Hydrastis 1.8      to2.2      per  cent,  ether-soluble  alkaloids  from  hydrastis. 

Hyoacyamus 0.055  to  0.075  per  cent,  alkaloids  from  hyoscyamus. 

Ipecac 1.8      to2.2      per  cent,  ether-soluble  alkaloids  from  ipecac. 

\iix  vomica 2.37    to  2.63    per  cent,  alkaloids  from  nux  vomica. 

Pilocarpus 0 .  55    to  0 .  65    per  cent,  alkaloids  from  pilocarpus. 

OFFICIAL  FLUIDEXTRACTS  DIRECTED  TO  BE  ASSAYED  BIOLOGICALLY 
Fluidextract  Lethal  dose 

Cannabis (incoordination) 

Digitalis 0.0006  mil. 

Squill 0.0006  mil. 

FLUIDGLYCERATES 

This  is  a  class  of  glycerinic  fluidextracts  suggested  by  Beringcr,  in  which  instead 
01  alcohol  and  water,  a  mixture  of  elycerin,  500  mils  and  water,  1500  mils  is  employed 
18  the  first  menstruum  and  chloroform  water  as  the  final  menstruum;  the  manipula- 
Uoii  being  similar  to  Type  Process  B  used  in  making  fluidextracts.  They  contain 
appioximatelv  50  per  cent,  by  volume  of  glycerin  and  represent  in  each  mil  the  activity 
01  I  Gm.  of  the  drug  employed.  A  general  formula  is  given  in  the  National  Form- 
uliry  for  fluid  glycerates  and  special  recipes  are  provided  for  the  following: 

Fhiidglycerate  of  Cascara  Sagrada,  prepared  as  outlined  above  from  cascani 
iagrada  in  No.  20  powder. 

Aromatic  Fluidglycerate  of  Cascara  Sagrada,  prepared  by  treating  cascara  sagrada 
with  lime  (see  p.  791)  after  which  it  is  percolated  with  the  glycerinic  menstruum  and 
then  with  chloroform  water;  and  a  concentrated  liquid  preparation  of  bitterless  cas- 
ctra  sagrada  is  obtained  by  manipulation  resembling  Type  Process  B.  This  concen- 
trate is  then  mixed  with  fluidglycerate  of  glycyrrhiza  and  with  oils  of  fennel,  clove 
•nd  cinnamon ;  the  finished  preparation  bemg  adjusted  so  that  each  liter  represents 
ihertrenRth  of  750  Gm.  of  cascara  sagrada  and  250  Gm.  of  glycyrrhiza. 

Flnid^ycerate  of  Glycyrrhiza  is  prepared  with  a  menstruum  containing  50  mils 
of  ammonia  water  in  600  mils  of  glycerin-water  menstruum;  the  manipulation  being 
like  that  provided  in  the  general  formula. 

Flaidf^ycerate  of  Krameria  is  prepared  from  kranioria  in  No.  20  powder,  as  out- 
^  above. 

Fluidglycerate  of  Rhubarb  is  similarly  {)n'pared. 

Vines 

Wines  are  alcoholic  liquids  prepared  from  drugs  by  the  process  of  solution,  macera- 
^>0Ot  or  percolation,  dififering  from  tinctures  only  in  the  solvent  employed — wine 
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being  used  instoad  of  various  strengths  of  alcohol.  While  wines  represent  one  of  the 
oldest  forms  of  liquid  pharmaceutical  preparations,  the  ei^ht  recognised  in  U.S. P.  VIII 
were  dropped  in  tne  last  revision  along  with  the  basic  flmds,  red  wine  and  white  wine; 
since  it  was  claimed  that  tinctures  and  fluidextracts  covered  the  therapeutic  needs  as 
far  as  alcoholic  pharmaceuticals  are  concerned.  The  National  Formulary,  however, 
recognises  the  15  wines  tabulated  below: 

WINES  OF  THE  NATIONAL  FORMULARY 


Latin  naiiif 


English  name  or     I»^«-«ii«jtii  and  method  of  comppund- 
1«««««».  >°K  (figures  show  amount  used    in 

synonym  ^Q^y^^  ^^^^^ 


Krmarks 


Vinum  antimonii. .  .  Wine  of  antimony. 


Vinum     a  u  r  a  n  t  i  i 
compositum. 


Vinum  carnis. 


Vinum     carnis     et 
ferri. 


Vinum 


Vinum 
seminis. 


colchici 


colchiei 


Vinum  ferri. 


Vinum    ferri    ama- 
rum. 


Vinum  frazini 


Compound  elixir 
of  orange. 


Wine  of  beef. 


Beef,    wine  and 


Wine    of   colchi- 
cum  corm. 


Antimony  and  potassium  tartrate,  4 
gm.:  boiling    distilled    water;    sherry  I 
wine.     Made   by   nolution.  ' 

Bitter  orange  peel;  absinthium:  men- 
yanthes;  cascarilla;  tSaigon  cinnamon; 
gentian;  potassium  carbonate;  sherry 
wine.     Made  by  percolation. 

Extract  of  beef;  water;  syrup;  alcohol; 
compound  spirit  of  orange;  sherry 
wine.     Made  by  solution. 


Contains  ingredients  just  ^ven  and 
also  iron  and  ammouum  citrate  and 
enough  ammonia  water  for  neutrali- 
sation.    Made  by  solution. 

Colchicum  corm.  400  Gm.;  alcohol; 
sherry  wine.     Made  by  percolation. 


Wine    of    colchi-  ■  Fluidextract 
cum  seed  (U.S.P. 
VIII).  I 


Similar  to  the  reaps 
of  U.8.P.  vin. 

Dosr.— 1      mil     (15 
minims). 

Dote.^A      mils     <1 
fluidrachm). 


Dojff. — 8  mils  (2  flai- 
drachms). 


Dow.— 8  mils  (2  floi- 
drachms). 


Wine      of      iron 
(U.S.P.  viin. 


Bitter  wine  of 
iron  (U.S.  P. 
VIII). 


Wine 
ash. 


Should  asMiy  0.126 
to  0.154  per  cent,  of 
colchicine.  D^m.^- 
0.6  mil  (10  minima). 

.u.u««w.i».v    of    colchicum    seed.    100    Should    aaaay    0.036 

mils;  alcohol:  sherry  wine.    Made  by      to  0.044  per  oent.  of 

•  ^*  '    colchidne.     Date. — 

2  mib  (30  miniau). 

Dot. — 8  mib  (2  flui- 
drachms). 


solution. 


Iron  and  ammonium  citrate;  tincture 
of  sweet  orange  peel;  syrup;  sherry 
wine.     Made  by  solution. 

Iron  and  quinine  citrate;  tincture  of 
sweet  orange  peel;  symp;  sherry  wine. 
Made  by  solution. 

of  white  White  ash  bark;  500  Gm.;  alcohol;  j 
sherry  wine.  Made  by  maceration  ' 
and  percolation. 


Vinum  ipecacuanha*.   Wine    of 

(r.s.p.  V 


W)\ 


>ac    Fluidextract  of  ipecac.  100  mils;  alco- 
hol: sherry  wine.     Made  by  solution. 


Vinum  |>rpfiini. 
Vinum  piris. 


Vinum  pruni  virgin- 
ian«. 


Vinum      pruni     vir- 
^iniana  frrratum 


Vinum     rh»' 
poMituin. 


t 


Wine  of  pepsin. 
Wine  of  tar. 


Glyrerite  of  pepsin.  200  mils;  alcohol; 
sherry  wine.      Made  by  solution. 


DoM.—S  mib  (2  flui- 
drarhms). 


Dot. — I  mils  (1  flui- 
drachm.) 


Should  asMiy  0.180 
to  0.220  per  cent  to- 
Ul  alkaloid.  i>eer.- 
1  mil  (15  miniina). 


Wine      of      wild 
cherry. 


DoM. — 8  mib  (2  ftoi- 
I    drachms). 
Tnr.   100  Gm.;  water;  alcohol;  sherry  I 
wine.     Pumice  as  darifier.     Made  by  ■  Dose. — 8  mils  (2  flui- 
trituration  and  filtration.  |    drachms). 

Wild  cherry,  250  Gm.;  water;  alcohol;   . 
sugar;  sherry  wine.     Purified  talc  as  ,Doa€. — I  mib  (1  flui- 
rlarifier.     Pcrcobte  the  drug  with  the      drachm.) 
menstruum,  dissolve  sugar  in  the  per- 
colate and  then  clarify. 


Ferrated    wine  of  Tincture    of    ferric    ritro-rhloride,    80 

wild  cherry.         !  mib;  wine  of    wild  cherry.    Made  h^ 
solution. 

(*omp<)und    wiii<>  Fluidextract  of  rhubarb,  80  mils;  fluid- 

of  rhubarb.  extract  of  bitter  orange  peel;  tincture 

j  of    rardunion;    ^ugar;    sherry    wine. 

'  .Madi>  by  w>lution. 


Dot*.— 4  mibd  flui- 
drachm.) 

Do»r. — t  mib  <l  .lui- 
drachm). 


OLEORESINS 

The  pharmaceutic  oleorc^ins  arc  liquid  preparations  of  dru{^,  con- 
taining volatile  oil  and  resin,  obtained  by  percolation  of  such  drug  with 
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acetone,  ether^  or  alcohol,  and  suteequent  distillatioD  of  the  solvent  from 

the  dissolved  oleoresins. 

There  are  two  classes  of  oleoresins — the  ncUural  oleoresins  and  the 

sfic  oleoresins.     The  former  arc  mixtures  of  volatile  oil  and  resin 

!  om  plants,  and^  as  example  of  these,  may  be  eited  the  drugs 

JuipejitiLit*  and  copaiba,  which  are  discussed  in  Chapter  XLVIL     These 

Art*  quite  different  from  the  pharmaceutic  oleoresins  defined  above  as 

being  made  by  percolation  with  the  appropriate  solvent. 

It  is  self-evident  that  wc  can  prepare  pharmaceutic  oleoresins  only 
from  such  drugs  as  contain  volatile  oil  and  resin;  that  such  preparations 
ifi  "oleoresin  of  cinchona^*  and  ^'oleoresin  of  gentian*'  are  impossible, 
ance  neither  drug  contains  oil  and  resin  in  appreciable  quantities.  As 
dru^  containing  oil  and  resin  are  not  very  abundant,  the  number  of 
dleorefiins  is  hroited,  only  six  being  official* 

Manufacture. — The  pharmaceutic  oleoresins  are  manufactured  by 
placing  the  drug  irilhaut  nwidemng  in  a  suitable  apparatus, 
and  percolating  with  the  appropriate  solvent.  When  the 
aolvent  is  distiUedJf  rom  the  percolate,  there  is  a  small  quan- 
tity of  oily  liquid  left  behind,  and  this  constitutes  the 
official  oleore^in. 

If  the  menstruum  used  in  percolation  is  alcohol,  the 
extraction  is  carried  on  in  an  ordinary  percolator;  but  if 
ibe  solvent  is  acetone  or  ether,  extraction  in  an  ordinary 
percolator  is  both  wasteful  and  dangerous,  by  reason  of 
the  mflammability  of  the  solvent. 

In  such  cases,  percolation  must  be  conducted  in 
apparatus  so  arranged  to  reduce  evaporation  to  the 
minimum.  Such  a  percolator  is  pictured  in  Fig.  177. 
Of  couree,  both  percolator  and  receiving  bottle  cannot 
be  lightly  corke<li  else  the  dropping  of  the  liquid  would 
he  impossible.  Accordingly,  the  corks  closing  the  tops  of 
the  percolator  and  receiving  bottle  are  pierced  by  glass 
tuk'S  drawn  to  tapering  points,  through  which  the  air  may 
pass  without  very  great  evaporation  of  the  ether. 

It  is  found  convenient  to  connect  these   glass  tubes 
with  a  rubber  tube,   although  some  sticklers  disapprove  Fiq.  m  — VoiatUe 
U  the  use  of  the  rubber  tubing  by  reason  of  the  contamina-    *^^"  '*^'*^*^ 
tion,  through  possible  solution,  of  a  small  part  of  the  rubber  by  the  vapors 
of  ether  as  they  pass  through. 

Strength,— The  strength  of  oleoresins  is  uncertain,  inasmuch  as  dif- 
htfui  samples  of  the  same  drug  may  contain  entirely  different  amounts 
of  their  oleoresinous  constituent.  The  oleoresins,  however,  represent 
tbe  most  concentrated  form  of  liquid  pharmaceuticals,  being  usually 
ttom  five  to  ten  times  stronger  than  the  drug. 
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S&lvent 


(Al'L    GjLLKKIc) 


Akokot 


( Oleoresin  of  aspidiuro. 
1  Oleoresin  (if  capsicum. 
I  Oleoresin  of  ginger. 
I  Oleoresin  of  parsley  fruit* 
I  Oleoreisin  of  pepper. 
Oieoresin  of  cuoeb. 
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SPECIAL  ROTES  ON  OFFICIAL  OLEORESmS 

OLBORESINA  ASPIDII— Oleoresin  of  Male  Fern 

(Oleores.  Aspid. — Oleoresin  of  Malefern) 
Condensed  Recipe, 

Freshly  ground  aspidium  (500  Gm.)  is  exhausted  by  percolation  with  ether  in  a 
volatile  liquid  percolator.  Most  of  the  ether  is  recovered  from  the  percolator  by  diii- 
tillation  and  residue  is  freed  from  the  rest  of  the  ether  by  spontaneous  evaporation. 
For  detaib  see  U.S.?.,  p.  282. 

Remarks. — The  precipitate  that  forms  in  this  oleoresin  consists  of  the 
valuable  constituent,  filicic  acid,  and  this  oleoresin  must,  therefore,  be 
dispensed  with  a  "shake*'  label. 

Note  that  the  drug  used  must  be  freshly  ground. 

Dose, — 2  Gm.  (30  grains).     Caution, — Give  single  dose  once  a  day. 

OLEORESINA  CAPSICI— Oleoresin  of  Capsicum 
(Oleores.  Capsic.) 

Condensed  Recipe. 

Capsicum,  m  No.  40  powder,  is  exhausted  by  percolation  with  ether.  The  pro- 
cedure is  exactly  as  in  making  oleoresin  of  aspidium,  except  that  the  residue,  freed 
from  ether,  is  filtered  through  cotton.     For  details  see  U.S.P.,  p.  282. 

Remarks, — In  preparing  the  oleoresin,  the  residue  after  evaporation 
of  the  ether  consists  of  the  oleoresin  plus  a  certain  quantity  of  inert 
fatty  substance,  which  is  separated  from  the  valuable  liquid  by  straining 
through  the  cotton.  The  oleoresin  of  capsicum  is  used  in  the  preparation 
of  capsicum  plaster. 

Dose, — 30  milligrammes  (^  grain). 

OLEORESINA  CUBEBiB— Oleoresin  of  Cubeb 

(Oleores.  Cubeb.) 

Condenmd  Recipe. 

Cubeb,  in  No.  30  powder,  is  percolated  to  exhaustion  with  alcohol.  Most  of  the 
alcohol  is  recovered  by  distillation  and  the  remainder  is  removed  by  spontaneous 
evaporation.     For  details  see  U.S. P.,. p.  283. 

Remarks. — Note  that  this  is  the  only  official  oleoresin  made  by  per- 
colating a  drug  with  alcohol.  Note  that  the  waxy  precipitate  is  to  be 
rejected,  since  it  is  inert  and  not  valuable,  as  is  the  precipitate  in  oleoresin 
of  aspidium.     This  oleoresin  is  a  constituent  of  the  official  troches  of  cubtb. 

Dose, — 500  milligrammes  (8  grains). 

OLEORESINA  PETROSELINI— Oleoresin  of  Parsley  Fruit 
(Oleores.  Petrosel. — ^I^iquid  Apiol) 

Condensed  Recipe. 

Parsley  fniit,  in  No.  60  powder  (500  Om.),  is  exhausted  by  percolation  with  ether. 
The  prcx^etluro  is  exactly  as  in  makinf^  oleoresin  of  aspidium,  except  the  clear  liquid 
oleoresin  is  decante<l  from  the  solid  residue  afUT  five  days  of  sedimentation. 

Remarks. — This  now  official  is  (»oinmonly  called  apiol  although  it  is 
not  the  true  chemical  bearing  th(»  name.  (See  p.  722.)  It  is  used  a«  an 
emmenagogue  and  that  so  frequently  illegitimately  that  in  some  states 
its  sale  is  prohibited  except  uiK>n  a  physician's  prescription. 

Dose. — 0.5  mil  (8  minims). 


FLUIDEXTRACTSy   WINES,   OLEORESINS,   AND  VINEOABS  255 

OLBORESINA  PIPERIS— Oleoresin  of  Pepper 

(Oleores.  Piper.) 
C(mden$ed  Reeive. 

Pepper,  in  No.  40  powder  (500  Gm.)  is  exhausted  by  percolation  with  ether. 
The  procedure  is  exactly  as  in  making  oleoresin  of  capsicum;  the  filtration  through 
eottoQ  being  designed  to  remove  the  piperin. 

Remarks. — This  is  prepared  like  the  oleoresin  of  capsicum.  After 
the  ether  has  mostly  evaporated,  the  piperin  begins  to  crystallize  from 
the  liquid,  and  the  pharmacopoeia  directs  that  these  cr3rstals  of  piperin 
be  removed  from  the  oleoresin  by  straining  through  cotton. 

This  oleoresin  is  prescribed  in  the  South  as  oil  of  blctck  pepper. 

Dose. — ^30  m^grammes  (H  grain). 

OLEORESINA  ZINGIBERIS— Oleoresin  of  Ginger 

(Oleores.  Zingib.) 

Cimdensed  Recipe. 

Made  like  oleoreain  of  aspidium,  except  that  the  drug  is  to  be  in  a  No.  60  powder 
•ad  not  necessarily  freshly  ground. 

Dose. — 30  milligrammes  (J^  grain). 

Oleoresiiia  Lupulini  (U.S. P.  VIII;  N.F.  IV)  is  prepared  by  percolating  lupulin 
with  ether.     In  the  last  pharmacopceia,  acetone  was  used  as  the  menstruum. 

Dow.— 0.2  mil  (3  grains). 

DOSES  OF  OFFICIAL  OLEORESINS 

30  milligrammes  m  grain) Oleoresins  of  capsicum,  ginger,  and  pepper. 

oOO  milligrammes  (8  grains) Oleoresins  of  cubeb  and  parsley  fruit. 

2  gr&mmes  (30  grains) Oleoresin  of  aspidium. 

VINEGARS 

Vinegars  are  liquid  preparations  obtained  by  extracting  the  active 
principle  of  drugs  by  maceration  or  percolation  with  vinegar  or  with 
diluted  acetic  acid. 

This  is  one  of  the  oldest  classes  of  liquid  medicinal  preparations,  and 
resembles  tinctures  in  everything  but  the  solvent  employed.  Diluted 
acetic  acid,  or  its  impure  form — vinegar, — is  an  excellent  solvent  for  the 
active  principles  of  many  drugs,  and  is  a  preservative  as  well ;  hence  the 
aocient  uses  of  medicated  vinegars  and  the  former  employment  of  10 
percent,  acetic  acid  as  menstruum  in  some  fluidextracts  (p.  245). 

However,  the  vinegars  themselves  have  been  largely  supplanted  by 
tinctures  and  fluidextracts,  there  now  being  but  one — vinegar  of  squill — 
retained  in  the  pharmacopceia. 

ACETUM  SCILL^— Vinegar  of  Squill 

(Acet.  Scill.) 
(^imdtnsed  Recipe. 

Squill,  in  No.  20  powder  (100  Gm.),  is  macerated  seven  days  with  diluted  acetic 
•«d.  The  mixture  is  strained  and  the  strainer  washed  with  enough  of  the  acid  to 
tttkc  1  liter.  The  strained  liquid  is  heated  to  boiling,  is  filtered  while  hot  and  finally 
«wugh  diluted  acetic  acid  is  added  to  make  1  liter.     For  details  see  U.S. P.,  p.  5. 

Remarks. — This  vinegar  is  prepared  by  macerating  squill  in  a  No.  20 
powder  with  diluted  acetic  acid  for  seven  days,  and  then  straining  through 
muslin.     The  strained  liquid  is  then  brought  to  the  boiling-point  (in 
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order  to  coagulate  the  albumin  extracted  from  the  drug),  and  is  filter 
while  hot. 

Since  the  present  official  vinegar  of  squill  has  been  boiled,  the  odiciall 
^Ifrtip  of  squill  prepared  from  it  can  be  made  without  lx>iling  of  the  viiio*| 
gar,  as  was  directed  by  the  pharmacopoeia  of  1890. 

Dme,—\  mil  (15  minims). 

Acetum  Aromaticum  (N.F.)  if*  maiie  by  dissolving  oik  of  lavender,  roMmftnfi 
juniper,  peppcnnint,  cinnamon,  lemon  and  clove  in  alcohol  and  then  adding  lo  the 
aolution  acetic  acid  and  water.     The  alcohol  content  is  about  25  per  cent. 

Acetum  Opii  (LI.S,P,  VIII;  N.F.  IV')  is  made  by  maceratinjc  opium,  n  -  -^  ^'  1 

mif^ar  in  lUluted  acetic  acid  for  seven  davH  after  which  it  is  to  be  filtered  li 
The  former  pharmacopceia  directed  that  the  opium  and  myristica  he  uu.^  ^  ;  ! 

expre^i^ed  by  successive  treatment  with  two  portions  of  diluted  acetic  acid  i 

200  mils  each).     After  filtration,  au^ar  wa.^  dissolved  in  the  expressed  li<[  I 

enough  of  the  mensinmm  added  to  make  the  finished  nnwUict  repn*fl<*nt  10  i 
of  opnim.     The  preparation  is  known  as  hlark  drop;  a  dani^ennis  synonym  si- 
than  once  it  ha*  be«^n  di^iipensed  wnth  fatal  results  on  prescriptions  calling  fur  black 
draught  (compound  infusion  of  senna). 


« 


/)o«e.^-0.5  mil  (8  minims). 
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Virey  (see  above). 
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CHAPTER  XVI 


OFnOAL     LIQUIDS     CONTAINING    UNDISSOLVED     MATTER 

MIXTURES 

MtXTURKS  are  aqueous  preparations  for  internal  use  containinic  m 
sohihle  non-fatty  substances.     Since  they  contain  insoluble  matter^  thcv 
must  he  disi^ensed  with  a  ** Shake  Well!"  lalxd.     They  differ  from  emul- 
eions  in  containing  no  fat;  from  hniments,  in  bein^  used  internally. 

Up  to  the  revision  of  18W  both  mixtures  and  emulsions  were  grouped 
under  the  common  head  Mistura,  but  at  that  revision  the  elasa  emidnon^ 
was  given  pharniacoptrial  r«*cognition. 

Afi  mixtures  usually  contain  some  orpanic  matter,  with  water  as  a 
vehicle,  they  are  prone  to  fermentation,  and  are  accordini^ly  unstable* 
A  possible  exception  to  this  rule  is  the  cnm|K)un<l  mixture  of  -m'  sza; 

but  even  this  popular  remedy  should  not  be  made  in  too  large      ,         ity. 
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TABLE  OF  OFFICIAL  lOXTURES 
Process  Ocdenic  preparations  Chemical  preparations 

All  by  simple  admixture.  Chalk  mixture.  Compound  iron  mixture) 

U.S.P.  VIII. 
Compound    mixture    of 

glycyrrhiza. 
Mixture  of  rhubarb  and 
soda,  U.S.P.  VIIL 

SPECIAL  NOTES  ON  OFFICIAL  MIXTURES 
MISTURA  CRET^— Chalk  Mixture 

(Mist.  Cret.) 
Condensed  Recipe. 

Inaredienls. — Compnound  chalk  powder,  20  Gm.;  cinnamon  water,  40  mils;  water, 
enough  to  make  100  mils. 

Manipulation, — Triturate  the  powder  with  cinnamon  water  and  with  some  of  the 
water,  transfer  to  a  graduated  vessel  rinsing  the  mortar  with  the  rest  of  the  water. 
For  details  see  U.S.P.,  p.  274. 

Remarks. — Chalk  mixture  is  prepared  from  eompoimd  chalk  powder, 
water,  and  cinnamon  water.  The  object  of  diluting  the  cinnamon  water 
is  because  chalk  mixture  is  very  often  administered  to  infants,  and  the 
amount  of  oil  of  cinnamon  in  the  official  cinnamon  water  may  be  sufficient 
to  cause  an  irritation  of  the  mouth.  Since  compound  chalk  pwwder  con- 
tains the  ingredients  that  are  easily  fermentable — acaciatand  sugar — 
the  mixture  should  be  freshly  prepared  as  needed  and  dispensed  to  the 
patient  in  small  quantities — say,  four  ounces  at  a  time.  It  is  useful  in 
cases  of  diarrhea. 

Dose. — 15  mils  (4  fluidrachms). 

laSTURA    GLYCYRRHIZiE    COMPOSITA— Compound   Mixture    of 

Glycjnrrhiza 

(Mist.  Glycyrrh.  Co. — Brown  Mixture) 
Condensed  Recipe. 

Ingredients. — Pure  extract  of  glycyrrhiza,  30  Gm.;  syrup,  50  mils;  granulated 
acacia,  30  Gm.;  antimony  and  potassium  tartrate,  0.240  Gm.;  camphorated  tincture 
of  opium,  120  mils;  spirit  of  nitrous  ether,  30  mils;  water,  enough  to  make  1000  mils. 

Manipulation. — Triturate  the  extract  and  the  acacia  with  warm  water  and  transfer 
mixture  to  a  graduated  vessel.  Add  the  tartar  emetic  dissolved  in  water;  then  add  the 
other  ingredients  and  enough  water  to  make  1  liter.     For  details,  see  U.S.P.,  p.  275. 

Remarks, — This  mixture,  called  broum  mixture^  by  reason  of  its  color, 
is  often  prescribed  in  the  South  under  the  Latin  name  ^'Mistura  Fusca'' 
—the  latter  word  being  Latin  for  brown.  One  physician,  evidently 
thinking  the  recipe  was  devised  by  a  man  named  Brown,  was  known  to 
proscribe  it  as  **Mistura  Browni.^'  Brown  mixture  is  used  as  a  simple 
remedy  in  coughs,  and  for  this  purpose  it  is  quite  efficient. 

Dose. — 10  mils  (2)^  fluidrachms). 

Mistura  Ferri  Composita  (U.S. P.  VIII;  N.F.  IV)  is  commonly  called  Griffith's  mix- 
*"f«.  It  contains  ferrous  carbonate  produced  by  the  chemical  reaction  between  ferrous 
wlphate  and  potassium  carbonate;  hence  it  can  best  be  considered  under  iron  salts 
int>art  III. 

Mistura  Rhei  et  Sodae  (U.S. P.  VIII)  is  now  recognized  in  the  National  Formulary 
under  the  name^  mistura  rhei  composila.  It  is  made  from  the  fluidextracts  of  rhubarb 
wjd  ipecac,  sodium  bicarbonate,  and  spirit  of  peppermint,  diluted  with  glycerin  and 
water  and  is  used  in  some  sections  as  a  remedy  for  flatulence.  It  does  not,  however, 
•njov  universal  popularity.  Note  that  the  Formular>'  also  contains  a  recipe  for  an 
*ikaline  mixture  of  rhubarb.     Dose. — 4  mils  (1  fluidrachm) 
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MIXTURES  OF  THE  NATIONAL  FORMULARY 


Latin  nam«> 
Mutura  adtftringena. 


Miatura      ammonii 
chloridi. 

Miatura   camphors 
acida. 

Miatura   camphons 
aromatica. 


English  name  or 
synonym 


Villate's  mixture. 


Mistura    solvanii 
simplex. 

Hope's  camphor 
mixture. 

Parrish's       cam- 
phor mixture. 


Ingredients 

(figures  show  amounts  used  in  1000 

mib) 


Remarks 


Solution  of  lead  subacetate:  copper  su  -  I  Used  extemallj  as  an 
phate:  sine  sulphate;  diluted  acetic  astringent  and  e»- 
acid.  I  charotic. 

pure  fx-    DoM.>-8  mils  (2  flui- 
drachms). 


Ammonium  chloride,  25  gm.; 
tract  of  glyc3rrrhisa;  water. 


Nitric    acid.    17.6    mils;    tincture 
opium,  12  mils;  camphor  water. 

Compound  tincture  of  lavender, 
mils;  sugar:  camphor  water. 


of    DoMf. — 8  mils  (2  flai> 
drachms). 

250    D0»e.—S  miU  (2  flai- 
drachms.) 


Mistura 
tiva. 


Dalby'H   carmin-     Magnesium  carbonate.  05  Gm.;  potas-  Dot. — (For  infants) 

I    ative.                     .    slum  carbonate,  3  Gm.:  tincture  of  0.5  mil  (8  miaimsj. 
opium.  25  mils:  oils  of  caraway,  fennel 
and  peppermint;  syrup:  water. 


Mistura  chlorali  et    Chloral  and  bro-     Hydrated  chloral.  200  Gm.;  potassium 


potassii    bromidi 
composita, 


Mistura  chloroformi 
et  morphina  com- 
posita. 

Mistura  ropaib*. 


mide  compound 


Chloroform 
d3me. 


Lafayette 
I    ture. 


Ileaembles 
and      similar 


bromide,  200    Om.;  extract  of    can-, 
nabis;  extract  of  hyoscyamus:  water.  '    prietary       prepara- 
Pumice  as  clarifier.  tions.  2>osr.-^mtts 

(1  fluidrachm). 


I 


Mistura  copaiha  et    Chapman's   mix- 
opii.  ture. 


Mistura    fi-rri    r< 
posits. 

Mintura  iruaiari. 


Chloroform.  125  mils;  ether:  tinctures 
of  cannabis  and  capsicum:  morphine 
sulphate.  2.5  Om.:  oil  of  peppermint; 
glycerin;  water;  alcohol. 

Copaiba.  125  mils;  spirit  of  nitrous 
ether,  125  mils;  compound  tincture  of 
lavender;  solution  of  potassium  hy- 
droxide. 

CoDaiba,  250  miU;  spirit  of  nitrous 
etner,  250  mils;  compound  tincture  of 
lavender;  tincture  of  opium,  32  mils: 
mucilage  of  acacia;  water. 


Done.— 2 
minims). 


mils     (90 


Dose. — 8  mils  (2  fni- 
drachms). 


DiM€.—4  mils  (1  flui- 
drachm)* 


See  p.  257. 


Mixture  oi  Kuaiar   Tincture  of  iruaiac,  125   mils;  clsrified     Dotf. — 16      mils 
honey:  cinnamon  water.  |    fluidrachms). 


Mistura     magnesia    Dewee's  carmina- 
asafcBtida  et  opii.       tive. 

Mistura  olei  piris.      '  Tar  mixture. 


IS-     Do$e. — 8  mils  (2  flua- 
10      drachms). 


Maj^nesium  carbonate;  tincture  of  a 
fetida,  76  mils;  tincture  of  opium, 
mils;  sugar:  water. 

Oil  of  tar;  pure  extract  of  glycyrrhisa:     Doae. — 8  mils(2flui- 
Bugar;  chloroform,  10  mils;  oil  of  pep-  .    drachms), 
permint:  alcohol;  water. 


Mistura 
samica. 


uleo-bal- 


Oleo-balsaniir 
mixture. 


Oils  of  lavender,  cinnamon,  thyme, 
lemon  and  nivristioa;  eugenol;  bal- 
sam of  Peru;  alcohol. 


Similar  to  but  Dt>t 
identical  with  •pirt- 
tut  baUamtnt*. 

baume  dt  /iorssnt- 
tin  and  other  allied 
products. 


.Mistura     (ipii     ft 
chloroformi    com- 
posita. 


Saui 
rn<i 


[uibb'M        (liar- 
pa  mixture. 


Tincture  of  opium,  200  mils:  spirit  of     Dose. — 2 
camphor;  tincture  of  capsicum;  chloro-     minims), 
form,  80  mib;  alcohol. 


mils     (90 


Mistura  opii  et  rhei    .Sun  rholfra  mix-     Tinctures   of    capsicum,    rhubarb    and     Dote. — 2     mils     (30 
composita.  tun-  opium;  spirits  of  camphor  and  pepper-      minims). 

mint;  alcohol. 


Mistura  opii  ci  nas-  ^  ( Jo<lfrty*i'  cordial 
safritH  I 


Tincture  of  opium,  .'i.'i  miU:  nil  f>f  muiKa- 
fras:  alcohol:  |>otasaium  rarhonatr; 
»yrup;  water. 


Mistura 
Stokes 


Mistura 
lina 


IHrtnrnlii 


rhft  alka 


Stokrs'  ••xpertor- 
aut 


Neutralixinic 
I    dial 


Do9€. — (For  infants) 
0.3  mil  (5  I 
A  pernicious  i 
ation. 

Doat.—A  mils  II  flui- 
drachm) 


Ammonium  carbonate;  fluidfxtractn  of 
seneica  and  squill;  camphorated  tinr- 
tun*  of  opium,  175  mils;  water:  syrup 
uf  tolu. 

Fluidcxtrui'tM  of  rhubarb  an<l  hydrii!*tii«:  liitnr. — I  niiU  (1  flvK- 

|M)t.'iMNium  carbonate;  tincture  of  cin-  dr.*ichm.j 
naiimn:  spirit  of  peppermint:  »yrup: 
(liliiti'd  nlrohol. 


.^futura  rhei  com-  ' 
iwjsita. 


Sef  p.  257. 


OFFICIAL   LIQUIDS   CONTAINING   UNDISSOLVED   MATTER        250 

DOSES  OF  OFHOAL  MIXTURES 
10  mHa  (2)4  fluidrachms)  Compound  mixture  of  glycyrrhisa. 

15  mila  (4  miidr«.chmB)   .  Chalk  mixture, 

LOTIONS 

Lotiofift  are  fluid  ofeparationst  usually  containinfc  suFoended  indoluble  matter  and 
applied  externally.  They  differ  trom  mixtures  in  beinK  a*?si(jjaed  for  external  use  and 
from  Unimeota  in  being  aqueous,  rather  than  aleaginous  or  alcoholic.  No  loiiooH 
an?  recognized  in  the  pharmacopceia  but  the  following  are  given  place  in  the  National 
Formulary. 

Lotio  Ammomacalis  Camphorata  (N.F.)  is  called  mdalive  waier  or  mu  »«daHv€  de 
BatpisU.  It  ia  made  by  dissolving  sodium  chloride  in  water  and  adding  thereto  snirii 
d  eamphor  and  ammonia  water.  It  enjoys  conniderable  popularity  in  the  Soutn  as 
m  headache  lotion. 

LotIo  Flava  N.F.,  and  Lotio  Nigra,  N.F.  will  be  discussed  under  the  mercurial 
pimamiions  (Chapter  XXXIV). 

lUotio  Pliunbi  et  Opii,  N.F.  the  well-known  lead  and  apium  wash  ia  made  from  lea<l 
aeetate,  tincture  of  opium  and  water.     (See  p.  547.) 

Lotto  Alba  ia  maae  by  dissolving  5  Gm.  of  zinr  sulphate  in  60  mila  of  rose  w^ater; 
tlicn  dissolving  5  Gm.  of  sulphurated  potassa  in  60  mils  of  rose  water ;  then  pouring  the 
latter  aolution  into  the  sine  solution;  and  lastly  adding  enough  rose  water  to  make 
125  mila. 

JULEPS  AITO  LOOCHES 

Jlileps  are  pleasantly  flavored,  mucilaginous  preparations  enjoying  some  popu-^ 
lafit]r  aa  rehicles  in  England  and  in  France.  A  typical  julep  is  the  mmtura  gunt* 
flioia  of  the  earlier  German  and  Frt^nch  pharmacopitia-H,  This  is  prepared  hy  tri- 
CUimttng  10  ports  of  acacia  with  30  part**  of  syrup  oi  acacia,  100  parts  of  water  and 
10  parta  of  orange  flower  water.  Similar  to  juleps  are  the  looche«.  Looch  blanc  or 
«Mf«  Unfiu9  \B  a  type  of  emulsion  of  almond. 

GARGLES 

Gargarisms  or  gargles  are  aqueous  preparations  containing  medicaments  intended 
to  ralieve  throat  troubles.  The  method  of  apphcation  is  indicated  by  the  name. 
Hie  National  Fommlary  gives  a  recipe  for  Gargarisma  Gualaci  Compositum  which 
contaisa  amtnoniated  tincture  of  guaiac,  eompmmd  tincture  of  cinchona,  clarified 
llooa^,  potaasium  chlorate  (40  Gm.  to  the  liter)  oil  of  peppermint  and  water.  From 
ihk  it  18  aeen  that  gargles  are  not  necessarily  clear  fluids. 

EMULSIONS 

Emulsions  are  aqueous  preparations  for  internal  use  in  which  resinous 
or  fatty  substances  are  suspended  by  means  of  mucilaginous  matter, 
like  mixtures,  they  must  be  shaken  before  administration.  .\  typical 
tfnutfiion  is  milk,  in  which  the  fat  (butter)  is  emulsified  by  an  albuminous 
fubstance,  casein.  In  milk  the  fat-globules  are  more  finely  divided  than 
in  any  artificial  emulsion. 

According  to  the  latest  ideas  of  emulsification  as  advanced  by  the  phydcal  cbem- 

w^  na  are  considered  to  be  fine  distributions  of  one  liquid  in  another.     The 

li  i  is  dispersed  or  di.stributed  in  fine  globules  is  called  the  intemal  or  dispem 

»pii.       .,.  i  T hr  liijunl  in  wliich  the  fine  globules  are  suspended  is  called  the  dUpersmn 

Mmt,Uuv.  ..r  '     r     .  '  phase.     There  are  two  types  of  emulsions  used  in  pharmacy,  the 

r«Uti-w-  in-i  the  watcr-in-oil  type.     Almost  all  emulsions  whicn  are  intended 

f« int*:  ■  I  1 1  as  cckI  liv^er  oil,  chlorof orm»  etc.,  belong  to  t  he  fir^t  type,  where  the 

«ldK>L     .         ..  ^1  with  a  film  of  hvdrated  acacia  are  suspended  in  water.     The  film 

uouiul  the  dropie?ts  prevents  their  running  together.     Preparations  like  hydrous 

^wA  fat,  carron  oil,  etc..  intended  for  external  use  are  emulsions  of  the  water-in-oil 

^pe,  in  which  water  is  suspended  in  the  form  of  droplets. 

Emulsions,  like  mixtures,  are  rather  unstable,  and  shoidd  be  freshly 
prepared  when  desired.  This  question  of  freshness  may  be  extended  to 
^fttatcment  that  no  emulsion  more  than  a  week  old  should  be  dispensed* 
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The  proprietary  emulsions  which  are  marketed  quite  largely  are  ini 
ably  preserved  by  adding  preservatives,  tlie  most  innocent  of  which 
glycerin  or  alcohol. 

In  making  emulsions,  druggists  have  the  opportunitj'^  of  exliibiting 
the  highest  degree  of  pliarraaceutic  art,  and  there  is  no  reason  why  the 
pharmacist  should  not  make  all  the  emulsions  he  dispenses,  except,  o| 
course,  those  proprietary^  brands  specified  by  the  prescribcr.  R**s4*rvin| 
the  discussion  of  the  official  emulsions  until  later,  we  will  first  eonside 
the  important  processes  of  emulsification. 

The  emulsion  of  cod  liver  oil  is  the  best  illustration  of  an  emulsion  of 
a  fixed  oil.     It  is  manufactured  by  two  methods — the  English  methodj 
and  the  Continental  metbod^and  of  these,  the  simplest  method  of  manu^ 
facturing  is  by  the  Continental  method.     The  secret  of  the  sucees 
manipulation  by  the  Continental  method  consists  in  wisely  choosing  the  J 
proportions  of  gum,  water  and  oil  employed,  these  proportions  being^ 
oil,  4  parts;  water,  2  parts;  and  gum,  1  part;  or,  to  express  it  in  othef 
words,  use  twice  as  nmch  water  as  gum,  and  twice  as  much  oil  as  water. 
The  manipulation  is  fully  explained  in  Part  VII,  and  consists  of  trituratini^ 
the  gum  with  the  oil.  and  then  adding  the  water  aU  at  once,  and  stirring  | 
rapidly  until  the  emulsion  results.     The  emulsion  nucleus,  as  it  is  called,  | 
can  be  easily  diluted  with  water,  s>Tup,  and  flavors  to  the  required  quan« 
tity,  it  being  the  general  custom  in  this  country  to  disixinse  the  enuilsion  j 
of  cod  liver  oil  containing  50  per  cent,  of  oil.     The  objection  to  the  50  i 
per  cent,  acacia  emulsion  is  that  the  resulting  pro<luct  is  quite  thick  and 
difficult  to  pour  out  from  a  l>ott!c;  and,  moreover,  the  use  of  a  large 
quantity  of  gum  anil*ic  required  makes  the  emulsion  rather  ex^iensive,  M 
For  this  reason,  other  g\mis  have  l»een  used  b*^si<U*rt  gum  araV)ic,  such  as  fl 
tragacanth,  Irish  nioss.  gelatin,  and  dextrin. 

Powdered  gelatin  has  also  been  used  in  the  manufacture  of  emul^onft, 
and  when  a  combination  of  powdered  gelatin  and  tragacanth  is  used,  the  I 
emulsion  can  be  made  in  a  bottle  without  the  use  of  a  mortar.     Powdera 
for  the  manufacture  of  these  so-called  flask  emulsions  were  exploited 
sotne  years  since,  and  the  best  known  of  them,  when  examine<l  l>y  the  au- 
thor, was  found  to  consist  of  saponin,  saccharin,  and  a  small  quantity  of  ^ 
a  gunmiy  substance.     N(4ther  saponin  nor  saccharin  should  W  xm^l  in- 
discriminately; it  is  hardly  necessary'  to  state  that  the  pharmacist  should ^ 
be  chary  in  emplojing  such  substances  in  emulsions.     As  for  flavortng,j 
various  aromatic  volatile  oils  are  employed,  and  various  flavoring  fluic 
are  given  in  the  admirable  general  formula  for  emulsions  given  in  the] 
National  Formulary'. 

Of  late,  soap  is  being  used  as  an  emulsifier,  having  the  advantage  of 
requiring  the  \m*  of  so  small  a  quantity,  that  the  emulsion  is  free  from 
soapv  taste  and  that  it  is  more  fluid  than  are  gum  emulsions. 

il  an  emulsion  of  castor  oil  is  required,  it  is  made  Uke  emulsion  of 
cod  liver  oil,  and  the  wvipe  for  the  same  can  be  found  in  the  NatitmiUl| 
Formulary,^ 

In  making  emulsions  of  fixed  oils  according  to  the  English  metho<l^ 
the  process  consists  of  triturating  gum  with  water,  thus  making  amucil^ 
age,  and  adding  a  small  quantity  of  oil,  then  adding  a  little  water,  an<f 
then  a  little  oil,  and  so  on,  adding  the  oil  and  w^ater  alternately  until  thi 
emulsions  are  completed.  This  niethod  of  manufacturing  the  emulsiot 
is  alow  and  uncrrtain,  and  cannot  1k»  compared  in  s^implicily  with  the 
preparation  of  emul^^ions  f)y  the  Continental  method.  It  has,  however  J 
the  advantage*  that  tlie  comparatively  large  amount  of  oil  can  In?  enii,* 
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fied  by  the  addition  of  a  small  quantity  of  gum ;  and  when  a  physician, 
therefore,  prescribes  an  emulsion  containing  less  gum  than  is  required 
by  the  method  of  manafacturing  according  to  the  Continental  method, 
English  method  of  emulsification  is  indicated- 
Very  frequently  the  manufacture  of  emulsion  result-s  in  a  failure,  and 
product,  instead  of  being  a  creamy-white  product »  is  an  ugly*  greasy 
cture.  This  failure  in  making  emulsions  is  what  is  called  'Vsplitting*' 
an  emulsion.  Such  a  split  emulsion  can  be  redeemed  by  adding  it  gradu- 
ally to  a  concentrated  perfect  emulsiouj  following  the  dictum  that  'Hhe 
beet  emulsifier  is  a  perfect  emulsion/' 

Emubions  of  volatile  oils  can  be  prepared  either  with  gum  arable  or 
tragacanth;  although  the  latter,  in  the  hands  of  the  author,  gives  more 
satisfactory  results.  The  manufacture  of  a  typical  emulsion  of  a  vola- 
tile oil  is  found  in  the  process  given  for  making  emulsion  of  turpentine 
J.S*P.)»  in  which  recipe  acacia  is  used  as  the  emulsifier.  The  recipe 
be  used  for  any  other  volatile  oil  by  substituting  such  volatile  oil 
for  the  oil  of  turpentine  in  the  official  recipe. 


^<Mf 


-^ 


Fig.  178.— Iilmul^oa  machine. 

In  all  emulsions  that  we  have  thus  far  considered  the  emulsifying 
l^eait  is  a  gummy  substance.  Such  emulsions  have  decided  limitations, 
fcow«ver,  the  gum  being  throw^n  out  of  the  combination  by  the  addition 
o(  alcohol,  glycerin,  or  tincture  of  iron  in  anything  more  than  in  small 
Quantities.  For  this  reason  the  best  emulsif>Hng  agent  is  yolk  of  egg,  and 
w*e  recipe  for  emulsion  of  cod  liver  oil  made  with  a  yolk  of  egg  as  a  base 
ii  found  in  the  National  Formulary,  Another  egg  emulsion  of  cod  liver 
wlifone  devised  by  the  author,  which  is  found  in  Part  VII. 

r  of  malt  is  also  a  valuable  emulsifying  agent;  a  recipe  is  given 
;itional  Formulary.     Another  satisfactory  recipe  is  as  follows: 
Extract  of  malt,  1  part;  triturate  with  cod  Uvcr  oil,  4  parts;  then  add 
*yrup  of  wild  cherry,  2  parts,  and  sherry  wine,  1  part. 

(vssein  has  also  been  suggested  as  an  emulsifying  agent,  it  being  the 
WDulsifier  in  milk.  In  the  writer's  hands,  however,  the  commercial 
Ui»in  has  never  yielded  satisfactory^  results,  nor  has  he  been  any  more 
(oitimate  when  using  condensed  milk,  which  has  been  suggested  as  an 
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emulsifying];  agent.  In  working  up  large  quantities  of  cmulBions,  a  power 
machine  is  frequently  advisable.  Such  a  machine,  operating  by  hand, 
is  shown  in  P^ig.  178. 

TABLES  OF  OFFICIAL  EBIULSIONS 
(All  Galenic) 

Guin-rcsin  emulsion Elmulsion  of  asafetida. 

FixcMl  oil  cmulsioriH Emulsion  of  almond. 

Emulsion  of  cod  liver  oil. 
Volatile  oil  emulsion Emulsion  of  oil  of  turpentine. 

SPEOAL  NOTES  ON  OFFICIAL  EBIULSIONS 

EMULSUM  AMYGDALiE— Emulsion  of  Almond 
(Emuls.  Amygd. — Milk  of  Almond) 

Condensed  Recipr. 

Inaredienls. — Swec^t  almond,  60  Gm. ;  m'acia,  10  Cm.,  sugar,  30  Gm.;  water,  eooagh 
to  make  1  liter. 

Manipulation, — Blanch  the  almonds  and  beat  them  in  a  mortar  with  the  acam 
and  the  sugar;  then  triturate  mixture  with  water  to  a  smooth  mixture.  Strain  and 
wash  strainer  with  enough  water  to  make  1  liter. 

Remarks. — While  this  is  grouped  in  the  foregoing  table  as  a  fixed  oil 
emulsion,  we  make  it  from  sweet  almond  (seeds),  emulsifying  the  oil 
existing  therein  with  gum  arabic.  The  proteids  of  the  almond  seed  also 
assist  in  the  emulsification.  Note  that  the  almonds  must  be  blanched 
(p.  663). 

The  emulsion  of  almond  is  also  known  as  milk  of  almonds^  and  is 
used  as  a  pleasant  vehicle  in  medicine,  although  its  use  in  this  country 
is  rather  limited. 

EMULSUM  ASAFCETIDJE— Emulsion  of  Asafetida 
(Emuls.  Asaf cet. — Milk  of  Asafetida) 

Condensed  Recijte, 

Rub  asafetida,  in  tears  (40  Gm.)  with  water  to  a  smooth  emulsion.  Strain  and 
wash  strainer  with  enough  water  to  make  1  liter.     For  details  see  U.S. P.,  p.  137. 

Remarks. — Asafetida,  as  explained  on  p.  777,  is  a  gum-resin;  it  con- 
sists of  a  waUT-in.soluble  resin  and  a  water-soluble  gum.  If  we  nib 
asafetida  witli  wat<»r,  tlie  gum,  on  dissolving,  will  emulsify  the  resin,  and 
a  milky  mixture,  familiarly  called  milk  of  asafetida ,  results. 

In  making  this  emulsion  tlie  whole  drug  asafetida  is  placed  in  a  mortar 
and  trituratvd  with  water  until  the  emulsion  results.  Under  no  circum- 
stances should  the  pjowdered  drug  be  used,  since  the  preparation  owes 
its  activity  to  volatile  oils,  and  in  getting  the  drug  brittle  enough  to 
powdcT  it  is  nec'(»ssiiry  to  dry  it  by  heat,  and  this  results  in  driving  oflf  an 
appreciable  (luiintity  of  the  oils.  In  order  to  make  a  good  emulsion  the 
lM»st  quality  of  asafetida  (tears)  should  l>e  employed. 

The  exc(H?dingly  unpleasiint  and  persistent  odor  of  asafetida  has  led 
to  methods  of  preparing  the  enuilsion  in  some  w*ay  other  than  of  tritur- 
ating the  drug  in  a  mortar,  for  removing  the  odor  from  the  mortar  after 
making  the  (^nuilsion  is  a  matter  of  difficulty.  Moreover,  since  emulsion 
of  a8af(*ti<la  should  be  freshly  j^repared,  it  means  that  each  time  a  small 
quantity  of  the  emulsion  is  callecl  for  it  is  necessary  to  use  the  mortar, 
with  th<»  result  of  kcn^ping  it  in  a  continuous  state  of  malodorousneas. 
One  methoil  in  vogue  among  certain  druggists  for  making  this  emulsion — 


OFFICIAL  LIQUIDS  CONTAINING   UNDISSOLVED   MATTER         263 

by  diluting  the  tincture  of  asafetida  with  water — ^is  nothing  short  of 
criminal,  and  under  no  circumstances  should  it  be  followed. 

Another  method  that  might  be  criticised,  but  one  which  gives  fairly 
good  results,  is  by  preparing  a  glycerite  of  asafetida  by  gently  warming  the 
gum-resin  with  glycerin,  and  thus  obtaining  a  preparation  eight  times 
stronger  than  the  emulsion.  In  preparing  the  emulsion  from  tMs  glycer- 
ite one  drachm  of  the  glycerite  is  taken  and  diluted  with  seven  drachms 
of  water.  The  chief  objection  to  the  manufacture  of  glycerite  of  asa- 
fetida is  the  uncertainty  that  the  drachm  of  the  glycerite  will  contain 
the  full  active  amount  of  asafetida  required  for  an  ounce  of  the  full- 
strength  finished  product. 

After  all,  the  only  safe  way  is  the  official  method,  and  as  an  illustrar 
tion  of  financial  advantage  of  being  '^faithful  in  small  things"  may  be 
cited  the  case  of  a  pharmacist  who  built  up  a  large  prescription  business 
from  comparatively  small  beginnings  by  calling  the  attention  of  physi- 
cians in  his  city  to  the  fact  that  he  made  this  emulsion,  as  well  as  other 
pharmacopoeia!  staples,  ^' just  right." 

The  disagreeable  odor  clinging  to  the  utensils  used  in  preparing  this 
emulsion  may  be  combated  in  two  ways. 

Best  of  ail  is  it  to  have  a  special  mortar  for  asafetida  and  other  evil- 
smelling  drugs.  If  that  is  not  feasible,  the  mortar  can  be  freed  from  odor 
by  igniting  a  small  amount  of  alcohol  (say  one  to  two  fluidrachms)  in  the 
mortar,  and  triturating  the  burning  liquid  with  pestle  until  it  is  burned 
out.  It  is  needless  to  say  that  the  pestle  handle  must  be  fitted  with 
pbster-of-Paris  cement  and  not  with  shellac  (p.  115),  for  the  latter  cement 
would  be  softened  by  the  heat  of  burning  alcohol  and  the  handle  become 
loose.  Moreover,  this  method  must  be  cautiously  employed,  as  the  sud- 
den heat  sometimes  cracks  the  mortar.  The  same  method  is  of  value  in 
removing  the  odor  of  iodoform  from  a  mortar. 
Dose. — 15  mils  (4  fluidrachms). 

EMULSUM  OLEI  MORRHU.^— Emulsion  of  Cod  Liver  Oil 

(Emuls.  Ol.  Morrh.) 
^^(mdensed  Recipe, 

Ingredimts. — Cod  liver  oil,  600  mils;  powdered  acacia;  125  Gm.;  syrup,  100  mils; 
methyl  salicylate,  4  mils;  water,  enough  to  inake  1  liter. 

Manipulation. — Triturate  the  acacia  with  the  oil  and  with  250  mils  of  water  to 
an  emulsion.  Add  the  methyl  salicylate,  the  syrup  and  enough  water  to  make  1  liter. 
If  desired,  other  flavoring  can  be  used  instead  of  methyl  salicylate. 

Remarks. — Every  detail  of  manipulation  of  this  valuable  preparation 
will  1h-  found  in  Part  VII. 

Dose, — 15  mils  (4  fluidnichms). 

EMULSUM  OLEI  TEREBINTHIN^ffi:— Emulsion  of  OU  of  Turpentine 

(Emuls.  Ol.  Tereb.) 

Condensed  Recipe, 

lugrtdientH. — Rectifiod  oil  of  turpentine,  15  mils;  expressed  oil  of  almonds,  5  mils; 
^^Tup,  25  mils;  powdered  acacia,  15  Cim.;  water,  enough  to  make  1  liter. 

ifanipulation. — Shake  the  two  oils  with  the  acacia  in  a  dry  bottle,  add  30  mils 
•*J' water  and  shake  until  an  emulsion  is  formed.  Add  to  this,  tlic  syrup  and  enough 
»ater  to  make  1  liter. 

Remarks, — Every  detail  of  manipulation  of  this  recipe  will  be  given 
in  Part  VI.     Note  that  it  contains  15  i)er  cent,  oil  of  turpentine,  and  the 
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rectified  oil  at  that.     Note  that  a  small  amount  of  expressed  oil  of  almond 
is  added  to  facilitate  emulsification. 
•  Dose. — 2  mils  (30  minims). 

Emulsum  Ammoniad  (U.S.  P.  1890)  b  a  4  per  cent,  emulsion  of  the  gum-renn 
ammoniac  made  by  triturating  the  drug  in  the  form  of  tears,  with  water. 

Emulsum  Chloroformi  (U.S. P.  VIII)  is  prepared  by  shaking  40  mils  of  chloroform  in 
a  flask  with  10  Gm.  of  jiowdered  tragacanth,  and  then  adding  250  mils  of  water.  After 
vigorous  shaking,  60  mils  of  expressed  oil  of  almond  are  add^  to  the  mixture  in  several 
portions  and  when  the  emulsion  is  completed  enough  water  is  added  little  by  little 
to  make  1000  mils  of  finished  product.  In  making  this  emulsion,  tragacanth  is  the 
emulsifying  agent,  the  chloroform  being  assisted  to  minute  subdivision  by  means  of 
expressed  oil  of  almond,  which  also  aids  in  making  the  emulsion  permanent.  Note 
that  this  is  one  of  the  so-called  ''flask  emulsions,  being  made  by  shaking  the  in- 
pedients  in  a  bottle,  saving  the  soiling  of  a  mortar.  Another  official  flask  emulsion 
IS  emulsion  of  oil  of  turpentine,  and  it  might  be  added  that  all  emulsions  of  volatile 
oils  can  be  so  made.  Emulsions  of  fixed  oils  and  of  gum-resins,  on  the  other  hand, 
should  always  be  made  in  a  mortar. 

Dose, — 8  mils  (2  fluidrachms). 


EBIULSIONS  OF  THE  NATIONAL  FORMULARY 


I^tin  nanir 


I  EoKlish  name  or 
nynonyni 


I 


Ingredients 
(fiicurps  show  amount  i 
mils) 


in  1000 


Emulsum  olei  mor- 
rhu»  cum  calcii 
lactophosphate. 


Emulsum  olei  mor- 
rhu»    cum    calcii  . 
phosphate. 


Emulsum.  olei  mor- 
rhu»    cum    hypo-  . 
phosphitibus. 

Emulsum  olei  mor- 
rhu»  cum  malto. 


Emulsum  olei  mor- 
rhu»   cum    pnino  , 
rirginiana. 

Emulsum  olei  mor- 
rbu»  cum  vitello. 


Emulsum  olei  ricini. 
Emulsum  petrols ti. 


Emulsion  of  cod 
liver  oil  with  cal-  ' 
cium  lactophos-  i 
phate. 

Emulsion  of  cod  , 
liver     oil     with 
calcium      phos- 
phate. I 

Emulsion  of  cod 
liver  oil  with 
hypophosphitcs.  ! 

Emulsion  of  rod 
liver  oil  with 
malt. 

Emulsion  of  cod 
liver  oil  with 
wild  cherry. 

Emulsion  of  co<l 
liver  oil  with 
egg. 


!  Cod  liver  oil.  600  mils;  calcium  lacto-  i 
phosphate.  50 Gm.;  lactic  acid;  acacia;  . 
I    83rrup  of  tolu;  flavoring;  water. 


Remarks 


DoM. — 15    mils 
fluidrachms). 


Cod  liver  oil,  500  mib;  precipitated  cal-    Dose. — 16     mils 
cium   phosphate,   36  Qm.;  aoacia;      I  fluidrachms). 
syrup  of  tolu;  flavoring;  water.  ' 


Cod  liver  oil,  500  mib;  hypophosphites    Dom. 
of   calcium,   potassium   and   sodium; 


acacia;  ssrrup;  flavoring;  water. 

Cod  liver    oil,  *300    mils;    tragacanth; 
water,  extract  of  malt. 


mils  (2  flai- 
draehms). 


See  p.  261.     I>ms.~ 
I    16     milt     (4     llai- 
draohms). 


Cod  liver  oil.  500  mils;   fluidextract  of 
wild  cherry,  66  mils;  aoacia;  syrup  of 
tolu;  flavoring;  water. 

Cod  liver  oil,  500  mils;  glycerite  of  yolk 
of  egg,  175  mils;  ssrrup  of  tolu;  flavor- 
ing: water. 


I 


/>oM.— 16     mils     (4 
fluidrachms). 


See  Part  VII.  DO90. 
—16  mils  (4  fl«i- 
drachms). 


Emulsion  of  ras-    Castor  oil.  350  mils;  acacia;  tincture  of 
tor  oil.  vanilla:    i*yrup:    water. 

Emulsion  of  {>e-     Petrolatum,  225  Gm. ;  expressed  oil  of 

trolatum.  almond:    acacia;    syrup;    tincture  of 

lemon  pool;  water. 


(IH 


Dose.— 46    mils 
fluidoune«8). 


I>o««.— 16    mila    (H 
fluidounce). 


DOSES  OF  OFFICIAL  EMULSIONS 

2  mils  (V^  fluidrachm) Emulsion  of  oil  of  turpentine. 

15  mils  (4  fluidrachmn) Emulnions  of  asafetida  and  cod  liver  oil 

No  done Emulsion  of  almond. 


LINIMENTS 

Liniments  arc  liquid  preparations  for  external  use,  applied  by  friction. 
Not  all  official  liniments  contain  insoluble  matter,  for,  as  shown  in  the 
table  of  preparations  (p.  170),  some  are  clear  alcoliolic  solutions;  in  fact, 
but  two  of  the  official  liniments — ammonia  and  lime  liniments — are 
opaque.     But  since  some  of  the  rest  are  alcoholic  solutions — such  as  soap 
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liniment — and  some  are  clear  oleaginous  solutions — such  as  camphor 
liniment — and  one  is  a  more  or  less  transparent  semisolid  mass — turpen- 
tine liniment — ^there  seems  no  definite  basis  of  pharmaceutic  grouping 
of  liniments,  hence  they  were  left  under  '* liquids  containing  insoluble 
matter/'  to  be  the  last  class  of  pharmaceutic  liquids  to  be  discussed. 


Coniitienee 


Cktr  fiqoids. 


TABLE  OF  OFFICIAL  LINIBIENTS 


Basis 


Alcohol. 


Soap  liniment. 
Fluidextraot. 


Galenic  preparations 

Soap  liniment. 
Soft  soap  liniment. 
Chloroform  liniment. 
Belladonna  liniment. 


Chemical 
preparaiions 


Oi»qiM  liquids. 


Cotton  seed  oil. 
Seoame  oil. 
Linseed  oil. 
Oil  of  turpentine. 


Camphor  liniment. 
Turi>entine  liniment. 


Ammonia  liniment. 
Lime  liniment. 


SPECIAL  NOTES  ON  OFFICIAL  LINIMENTS 

UNIMSNTnM  AMMONL£— Ammonia  Liniment 

This  preparation,  commonly  called  hartshorn  linimerUy  or  voUUUe  linu 
mifUy  is  a  saponaceous  emulsion,  and  will,  therefore,  be  considered  among 
the  soaps  (Part  IV). 

LINIMSNTUM  BELLADONNAS— Belladonna  Liniment 

(Lin.  Bellad.) 
Condensed  Recipe. 

Cunphor  (50  Gm.)  is  dissolved  in  enough  fluidextract  of  belladonna  to  make  1 
liter.    For  details,  see  U.S.P.,  p.  233. 

Remarks, — This  consists  of  the  fluidextract  of  belladonna  in  which 
5  per  cent,  of  camphor  is  dissolved. 

LINIMENTUM  CALCIS— Lime  Liniment 

This  Uniment  (Carron  oil)  is  a  saponaceous  emulsion,  and  will,  there- 
fore, be  discussed  in  Part  IV. 


LINIMENTUM  CAMPHORiB— Camphor  Liniment 

(Lin.  Camph. — Camphorated  Oil) 

One  hundred  grammes  of  Liniment  of  Camphor  yields  not  less  than  19.5  Gm.  nor 
more  than  20.5  Gm.  of  camphor.     This  preparation  is  not  intended  for  hypodermic 

use. 

Condensed  Recipe. 

Coarsely  powdered  camphor  (200  Gm.)  is  dissolved  in  800  Gm.  cotton  seed  oil 
that  has  been  heated  on  a  water-bath.     For  details  see  U.S. P.,  p.  233. 

Remarks. — In  preparing  this  liniment  (commonly  called  camphorated 
<nl)  the  pharmaci.st  should  be  very  careful  in  choosing  a  winter-strained 
cotton  seed  oil,  that  Is,  an  oil  that  hjis  ])oen  filtered  during  the  cold  weather, 
wid,  therefore,  is  freed  from  dissolved  solid  matter.  If  the  so-called 
summer-strained  oil  is  used  in  making  such  a  Hniment,  on  the  first  sub- 
jection to  cold  the  liniment  will  become  cloudy,  and  will  scarcely  reflect 
credit  upon  the  pharmacist  from  whom  it  was  bought. 
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LINIMENTUM  CHLOROFORMI— Chloroform  Liniment 

(Lin.  Chiorof.) 

Condensed  Recipe. 

Three  hundred  mils  of  chloroform  are  dissolved  by  agitation  in  700  mils  of  «»p 
liniment.     For  details,  sec  U.S. P.,  p.  234. 

Remarks. — This  liniment  is  made  by  mixing  soap  liniment  and  chloro- 
form, and  is  one  of  the  most  valuable  of  penetrating  liniments. 

LDnMSNTUM  SAPONIS— Soap  Liniment 

(Lin.  Sapon. — ^Liquid  Opodeldoc) 

Condensed  Recipe. 

Inqredienls. — Soap,  60  Gm.;  camphor,  45  Gm.;  oil  of  rosemary,  10  mils;  alcohol 
700  mils;  water,  enough  to  make  1  liter. 

ManipuUUion. — Dissolve  the  camphor  and  the  oil  in  the  alcohol;  then  add  the  soap 
and  the  water.  Shake  until  the  soap  is  dissolved;  let  stand;  fUter.  For  details^ 
see  U.S.P.  p.  234. 

Remarks. — Soap  liniment  is  the  base  of  chloroform  liniment,  and  is 
used  quite  largely  for  the  extemporaneous  preparation  of  a  number  of 
liniments.  Thus  it  is  used  in  preparing  a  liniment  of  quinine,  which, 
when  applied  by  friction  to  children,  produces  the  physiologic  effects  of 
quinine  without  it  being  taken  in  by  the  mouth. 

Soap  liniment  is  sometimes  called  liquid  opodeldoc,  the  original  being 
a  preparation  similar  to  the  official  soap  liniment,  but  containing  enou^ 
soap  to  render  it  solid  at  ordinary  temperatures.  When  the  solid  opodel- 
doc is  warmed  gently,  it  liquefies.  A  recipe  for  solid  opodeldoc  is  found 
in  the  National  Formular>\ 

LINIMENTUM  SAPONIS  MOLLIS— Liniment  of  Soft  Soi^ 

(Lin.  Sapon.  Moll. — Tincture  of  Green  Soap) 

Condensed  Recipe. 

Dissolve  20  mils  of  oil  of  lavender  and  6.50  Gms  of  soft  soap  in  300  mils  of  aloohoL 
Let  stand  twenty-four  hours,  filter  and  wash  the  filter  with  enough  alcohol  to  make 
1  liter. 

Remarks. — This  was  called  tincture  of  green  soap  in  the  pharmacopoeia 
of  1880,  and  is  prepared  by  dissolving  soft  soap  in  alcohol  and  flavoring 
with  oil  of  lavender.  It  is  asod  almost  exclusively  as  an  application  to 
the  scalp,  and  is,  therefore,  the  basis  of  a  number  of  hair-tonics. 

LINIMENTUM  T£R£BINTHIN£— Turpentine  Liniment 

(Lin.  Terebinth. — Kentish's  Ointment) 

Condensed  Recipe. 

Dis8<>lv(*  050  Gin.  rosin  cerat**,  previously  melted  on  :i  water-bath  in  350  mils  of 
oil  of  turpentine. 

Remarks.  This  is  the*  only  official  liniment  made  with  oil  of  turpen- 
tine as  a  base.  It  consists  of  rosin  cerate  thinned  with  the  volatile  oil, 
and  is  a  semisolid  nia.^s  that  should  Ih^  dispensed  in  an  ointment  jar. 

Doses  of  Liniments. — As  all  hniments  are  used  externally,  no  doees 
are  given. 
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Latin  name 


EoglUh  name  or 
■ynonyni 


Ingredients 

(figurM  show  amount  uaed  in  1000 

mils) 


lleniarks 


Liaimmtum  aconiti 
ft  chloroformi. 


Limmeiitam        am- 
DODii  iodidi. 


Liaimratuin        opii 
eofflptrntam 


Liiifflentum       np- 
ooato-camphora-    i 
tim.  I 

Liumentum  sapo- 
Bii  mollis  com- 
PMtam. 

LiaiiBentum  sinapia 
coapoaitom. 


Liniment  of  aeon-    Fluideztract  of  aconite,  45  mils;  alco- 
ite   and  chloro-  '>    hoi;  chloroform:  soap  liniment, 
form. 

Liniment  of  am-  .  Iodine,  4  Gni. ;  oils  of  rosemary  and  lav- 
monium  iodide,  i    ender;  camphor;  ammonia  water;  al- 
cohol. 


e.  I 


Compound     lini- 
ment of  opium 


Tincture  of  opium,  100  mils;  camphor; 
oils  of  turpentine  and  peppermint; 
alcohol;  fresh  egg  albumin:  ammonia 
water. 


Solid  opodeldoc. 


Compound 
ment  of 
soap. 


lini-    Soft  soap:  oil  of  cade;  alcohol, 
soft 


Compound  lini-  ,  Volatile  oil  of  mustard.  30  mils;  fluid- 
ment  of  mu»- .  extract  of  mesereum.  200  mils:  cam- 
tard.  phor;  castor  oil;  alcohol. 

Liiimentam  terebin-   Stokes'  liniment.    Oil  of  turpentine,  400  mils:  oil  of  lemon; 
tlttue  aoetieum.  j    acetic  acid:  fresh  egg;  rose  water. 


Sometimes 
Canada  h'nimanl. 


See  p.  26<i. 


.  Also   called   linimen' 
I    turn  aibum  and  St. 
j    John     Long*8     lini' 
ment. 


Liaimentum  tiglii      .  Liniment  of  cro-    Croton  oil.   130  mils;  oil  of  cajuput; 
ton  oil.  !    alcohol. 

I 
Liaiffleaium      tiglii   Compound      cro-    Croton  oil,  200  mils;  oils  of  saasafras 
eompoatam.  ton  oil  liniment.      and  turpentine;  olive  oil. 


UQUm  PETROXOLINS 

These  are  a  class  of  fluid  preparations  for  external  use  in  which  the  basis  is  a  com- 
bination of  liquid  petrolatum  and  ammonium  oleate. 

Petroxolinum  Liauidum  (N.F.)  is  made  by  mLxing  liquid  petrolatum  and  oleic  acid. 

adding  alcohol  and  then  stronger  ammonia  water  and  after  saponification  is  completed 

by  use  of  the  heat  of  a  water-bath,  oil  of  lavender  is  added  as  a  perfume.     From  this 

is  prepared  directly  betanaphthol  -petroxolin,  (containing  10  per  cent,  of  betanaphthol) 

foif  petroxolin  (25  per  cent,  oil  of  cade),  camphorated  chloroform  petroxolin  (chloroform 

ind  camphor,  25  per  cent,  each)  creosote  petroxolin  (creosote,  20  per  cent.)  eucalyptol 

petroxolin  (20  per  cent,  eucalj'ptol)  guaiacol  jyetroxolin  (20  per  cent,  guaiacol)  diluted 

iodine  petroxolin  (5  per  cent,  iodine);  iodoform  'petroxolin  (3  per  cent,  iodoform  dis- 

solveti  m  li<iuid  petroxolin  by  use  of  acetone  and  oleic  acid;  eucalyptol  being  used  as 

perfume);  menthol  petroxolin  (17  per  cent,  menthol);  methyl  salicylate  j)etroxolin  (20 

per  cent,   methyl  salicylate);  phenol  petroxolin   (5  per  cent,   phenol);  camphorated 

phenol  petroxolin  (phenol,  12 '2  P<?r  cent,  and  camphor,  37^-2  per  cent,  arc  liquefied 

and  are  then  dLssolve<l  in  liquid  petroxolin) ;  tar  petroxolin  (25  per  cent,  of  oil  of  tar) : 

f^phunitcd  petroxolin  (sulphur,  3  per  cent.,  is  dissolved  in  linseed  oil  and  the  fluid 

™olvod  in  oleic  acid  and  liquid  petroxolin;  compound  sulphurated  petroxolin  (10 

ptrta  of  .Mulphurate<l  petroxolin  and  are  diluted  to  100  parts,  oil  of  cade,  thymol. 

nicilyptol  oil  of  turi>entine  and  \\(\\\\d  petroxolin  being  used  in  the  dilution);  and 

y«h\ce  turf}entine  petroxolin  C20  per  cent.  Venice  turpentine).     Iodine  prtrox  (10  per 

w.)  is  made  by  diSvSolving  that  amount  of  iodine  in  alcohol  prior  to  blending  that 

^d  with  the  other  ingredients  required  to  make  liquid  petrox. 


INFUSED  OILS 

Olca  infusa  (N.F.)  are  a  class  of  oleaginous  preparations  for  external  use,  made  by 
nianriting  the  drug  with  alcoliol  and  ammonia  water  and  then  digesting  the  mixture 
»»th?.4*sjii!jt'  oil  at  Wr  to  70°  until  the  alcohol  and  the  ammonia  water  have  evaporated. 
TJi'T  an*  supiHwed  to  n»present  in  each  KKK)  (ini..  the  activity  of  100  (Im.  of  drug. 
^^  Formulary  gives  a  general  recipe  for  infused  oils,  of  which  the  most  popular  is  the 
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infiined  vU  of  hyo»cyamu«^  wtuch  is  the  basis  i>f  the  roiiipound  oH  of  hyo«cvi 
which  IB  largely  uaed  in  France,  ati  a  nsinedy  far  ear-ache  uuder  the  nanic 


SPRAYS— NEBULJE 

These  represent  n  class  of  prepani lions,  now  lan^ely  prescribed  by  throil. 
and  which  consist  of  Hght  liquicl  pctroktmn  m  which  is  dissolved  vartOQ* 
and  other  medicainents.     The  National  Furnmlary  gives  recipfH  for  nebula  artmtm 
(containing  phenol,  menthol^  thyfn*>l.  CHmphorj  benzoic  acid,  enciilyptol,  oiU  of 
Damon  and  clove  and  methyl  -   '  i  nebula  eucctlyptnlim  (5  per  cent.) I  «' 

mentholU  (2  per  cont.)j  nebiUa  composite  (containing  rn('tiihi>l,  caniphofj 

methyl  salicylate,  eucalyptol  ana  «ni  ui  cinnamon);  and  finally  m^buUt  (hymolu  ( 
per  cent.).    'Thcee  sprays  are  employtHl  in  atomizers  for  carrj ing  the  medicinal  wib- 
stanccs  into  the  paasages  of  the  throat  and  lungs. 
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CHAPTER  XVII 
EXTRACTS,  ABSTRACTS.  RESINS 

These  three  elasse^i  of  preparations  include  the  only  aolid  pharma 
ceuticals  prepared  by  percolation. 


EXTRACTS 

Ejctracts  are  solid  or  semisolid  preparations  of  the  soluble  and  acti^ 
principles  of  drugs  prepared  by  percolation  of  the  drug  with  the  lippr 
priate  menstruuui  and  evaporation  of  the  percolate. 

The  menstruuua  employed  varies  as  rauch  as  that  directed  for  fluid- 
extracts,  being  alcoholic,  hydro-alcoholic,  aqueous,  alcoholic  and  alkaline 
or  alcoholic  and  acid» 

A  special  fonn  of  extracts,  called  itispissaied  juices,  are  popular 
England,  but  have  no  representative  in  the  present  pharmacopcpia 
the  United  States.  They  were,  however,  represented  in  the  pharmacc 
pceia  of  18H0  by  the  then  officinl  extract  of  taraxacum.  The  present' 
official  extract  of  taraxacum  is  not  an  inspissated  juice,  but  is  prepared 
by  percolation  of  the  <inig  with  hyrlro-alcoholic  menstruum.  Extract 
of  taraxacum  (U.S.P.  1890)  was  scarcely  a  fair  type  of  the  inspissated 
juieef*,  the  mo^t  prominent  of  these  Innng  the  dried  juices  from  the  leaves 
of  plants,  and,  therefore,  containing  chlorophyl.     Such  inspissated  juices 
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are  ptepsied  by  bruising  fresh  leaves  or  herbs  in  a  stone  mortar,  pouring 
off  the  greenish  liquid,  and  allowing  it  to  stand  over  night.  The  liquid 
is  then  strained  through  calico,  thereby  separating  the  chlorophyl;  the 
strained  liquid  is  heated  to  200^F.,  which  coagulates  the  albiunin  present, 
and  this  is  removed  by  straining.  The  clear  liquid  is  then  evaporated  to 
a  thin  extract,  to  which  is  added  the  chlorophyl,  and  the  whole  mixture 
is  evaporated  until  it  is  of  pilular  consistence.  Were  the  plant-juices 
evaporated  to  extract  directly  on  separating  from  the  plant,  the  delicate 
chlorophyl  would  be  quickly  decomposed  and  a  brown  extract  would 
result. 

By  first  removing  the  chlorophyl  and  evaporating  the  mixture  to  a 
thin  extract,  the  chlorophyl  is  preserved.  When  added  just  as  the  ex- 
tract is  reaching  pilular  consistence,  it  has  the  effect  of  giving  to  it  an 
agreeable  green  color. 

Such  inspissated  juices,  as  of  aconite,  belladonna,  and  hyoscyamus, 
are  very  popular  in  England,  but  are  scarcely  used  in  this  country,  and 
it  should  be  borne  in  mind  that  these  English  "extracts"  are  much 
weaker  than  are  the  official  American  extracts. 


TABLE  OF  OFFICIAL  EXTRACTS 

(Ali<  Qalknic) 


Process 


Preparation 


FvcoUtion  with  evi^wratioD : 
SItnitniam.  Alcohol.  U.8.P 

Alcohol  U.S.P.,  extract  defatted 

Alcohol,  4;  water,  1 

Alcohol.  3:  water.  1 

Alcohol.  3;  water,  |1.  extract  defatted 

Diluted  alcohol 

Alcohol,  1 ;  water.  7. 

Tartaric  acid;  alcohol 

Tartaric  acid:  alcohol:  extract  defatted 

Tartaric  acid;  alcohol,  water,  extract  defatted 
Hydrochloric  acid,  10;  alcohol,  850;  water, 

150;  Dnig    defatted 

Ammonia  water,  150  mils,  water,  3000  mils.  . 

Water 

B^itmratioQ  of  infusion  or  decoction 

Chrifieation  of  crude  product  with  alcohol 

A  commercial  product 

A  eoQpound  extract 


Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 


of  belladonna  leaves. 

of  cannabis. 

of  cimicifuga. 

of  gelsemium 

of  stramonium 

of  colchicum  corm. 

of  rhubarb. 

of  sumbul. 

of  belladonna  leaves. 

of  hyoscyamus 

of  stramonium. 

of  nux  vomica. 

of  colocynth. 

of  viburnum  prunifolium. 

of  taraxacum. 

of  Hydrastis. 

of  aconite. 

of  physostigma. 


Extract  of  ergot. 

Extract  of  glycyrrhisa,  pure. 

pjxtract  of  gentian. 

Extract  of  cascara  sagrada. 

Extract  of  malt. 

Extract  of  opium. 

Extract  of  oxgall. 

Extract  of  glvcyrrhiia. 

Extract  of  colocynth,  compound. 


Consistence 


Powdered. 

Soft. 

Powdered. 

Powdered. 

Powdered. 

Powdered. 

Powdered. 

Soft. 

Soft. 

Soft. 

Soft. 

Powdered. 

Powdered. 

Powdered. 

Soft. 

Powdered. 

Powdered. 

Powdered. 

Soft. 

Soft. 

Soft. 

Powdered. 

Soft. 

Powdered. 

Powdered. 


Of  these  25  extracts,  16  arc  powdered,  while  9  are  soft,  the  last  class 
iiicluding  those  of  pilular  consistence;  one  thin  as  honey  (extract  of  malt) ; 
Mid  one  almost  brittle  (extract  of  glycyrrhiza).  Two  of  the  official 
powdered  extracts  (belladonna  and  stramonium)  are  permitted  to  be 
dispensed  in  pilular  consistence  as  well;  the  directions  for  manufacture 
providing  for  their  preparation  in  either  form. 

Taking  up  the  several  methods  of  preparing  extracts  outhned  in  the 
^ble  just  given,  a  few  words  of  general  explanation  of  each  process  may 
^  in  place  at  this  time,  leaving,  of  course,  minutiae  for  consideration 
Wider  Special  Notes. 
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nien- 


In  the?  process  of  percolation  with  evaporation,  when  the 
hy<iro-alcoholic,  the  drug  is  percolated  with  the  official  nienstruuin  and 
first  portion  of  the  percolate  (usually  the  first  1000  mils  from  1 
Gm.  of  drug)  is  put  aside  as  a  reserved  portion.  The  remainder 
the  percolate  is  evaporated  at  a  low  temperatiu^e  to  a  very  small  bulk. 
With  this  the  reserved  portion  is  mixed,  and  the  mass  evaporated  to  pilular 
consistence. 

The  manufacture  of  extracts  by  this  process  is  one  portion  of  phar- 
maceutic manufacturing  which  cannot  be  done  as  well  by  the  retail 
pharmacist  as  by  the  large  manufacturer*  In  order  to  su* 
evaporate  the  extract  at  a  low  t-emperature — say,  70*^0. — it  is  n( 
that  a  vacuum  apparatus  be  employed,  and  the  cost  of  such  an  apparal 
precludes  its  use  by  the  retail  pharmacist. 

In  other  cases  where  alcoholic  menstruum  is  employed,  none  of  li 
percolate  is  set  aside  as  reserved  portion,  but  the  entire  percolate 
directly  evaporated.  This  is  the  case  where  alcohol,  U.S.P.,  is  the 
struura,  or  where  the  constituents  of  the  drug  are  not  easily  injured  by 
heat.  Likewise,  if  the  menstruum  is  water  or  a  diluted  acetic  acid,  there 
is  no  reserved  portion,  but  the  entire  percolate  is  evaporated. 

When  the  extract  is  to  be  brought  to  a  definite  strength,  if  the  finiah 
product  is  to  l>e  u  powder,  st-arch  and  magnesium  oxide  are  used  as 
diluents  in  the  present  pharmacopoeia  while  soft  extracts  are  reduced  t 
definite  strength  by  the  addition  of  glucose.     Other  diluents  that 
frequently  employed  are  glycyrrhiza  and  sugar  of  milk. 

The  process  of  evaporation  of  infusion  or  decodion  simply  consista  of 
extracting  the  drug  with  water — either  by  infusion  or  decoction — afid 
evaporation  of  the  waterj^  solution  either  to  pilular  consistence  or  by 
finishing  the  product  as  a  powdered  extract. 

In  many  respects  soft  extracts  are  the  least  satisfactory  of  all  the 
official  preparations-     Thus  the  phrase,  "evaporate  to  pilular  consisi 
eiice/'  is  rather  vague,  and  the  strength  of  the  finished  product  is  apt  t 
be  uncertain;  not  only  when  first  made,  but  also  bec^iuse,  on  standini^l 
the  strength  is  apt  to  change  by  loss  of  some  of  the  wat^r  the  extract  con 
tains,  the  ejrtract  becoming  hard  and  dry, 

A  second  factor  in  the  uncertainty  of  the  pilular  extracts  is  the  amoimt 
of  extractive  which  is  contained  therein.  By  the  word  ** extractive**  \b 
meant  the  soluble  and  inert  constituents  naturally  residing  in  dru^, 
grouped,  in  most  text-books  of  materia  medica,  as  gums,  starches,  and 
sugars.  These  constituents  are  practically  useless  from  a  therapeuti 
standpoint,  and  could  they  be  eliminated ^  the  extract  would  be  much- 
stronger.  The  question  of  the  quantity  of  the  extractive  found  in  lb 
extracts  depends  entirely  on  the  menstruum  employed,  one  cor ' 
a  large  amount  of  water  yielding  a  larger  amount  of  extract  than 
a  strongly  alcoholic  nature. 

The  question  of  the  appropriate  menstruiun  for  extracting  the  full 
strength  of  the  drug  without  excess  of  inert  matter  has  been  carefully 
studi<'d  by  the  Committee  on  Revision  of  the  Pharmacopcpia,  and  tha 
menstnmm  directed  by  that  standard  is  the  one  yielding  the  most  aatis-j 
factory  results.  This  menstruum  should,  therefore,  be  strictly  followed. 
Yet  there  have  Iioen  known  unscrupulous  manufacturers  who  deliberately 
deviate  from  the  pharmacopceial  menstruum,  adding  more  water  than 
directed  by  that  standard,  in  order  that  large  amountd  of  extract  may; 
l>e  obtained.     In  su^ ''  of  c^ourse,  an  increased  >neld  means  a  di  ' 

lion  in  the  active  sti  i  the  extract,  and  it  behooves  tlie  pluirm 
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to  pttrehnfie  extracts  only  from  thow?  manufacturers  who  are  known  to  be 
rduible. 

Among  the  many  constituents  which  are  included  in  the  word  **  ex- 
tractive^' are  the  mineral  sahs,  found  naturally  existing  in  drugs,  suclias 
potaflBum  chloride  and  sulphate.  From  many  moist  extracts  on  stand- 
lUft  the  ^alts  erj'stallize,  and  such  extracts,  when  rubbed  up  in  making  an 
ointment,  are  frequentlj^  found  to  be  gritty*  Whether  the  grittiness  of 
stich  extracts  is  due  to  crystals  or  to  the  accidental  mixture  of  fragments 
of  glass  in  the  container,  can  be  proved  by  adding  a  few  drops  of  water 
and  rubbing  with  an  ointment  spatula.  Should  the  grittiness  dissolve, 
it  shows  that  it  was  due  to  these  natural  salts;  whereas  if  the  grittiness 
rematiis  after  trituration,  fragments  of  glass  are  indicated* 

A  third  disadvantage  in  the  use  of  soft  extracts  is  purely  pharmaceutic, 
ftnd  that  is  the  inconvenience  in  handling  a  semisolid  mass.  Extracts, 
«ipecially  those  of  potent  drugs,  are  frequently  prescribed  in  small  quan* 
titles,  say  from  }^i  to  f$  grain.  To  weigh  out  the  soft  extracts  it  is  neces- 
sar>"  that  the  }i  to  li  grain  be  weighed  on  a  piece  of  paper,  and  by  the 
time  the  quantity  is  scraped  off  the  paper  and  off  the  spatula,  there  is 
frequently  very  httle  of  the  extract  transferred  to  the  medicine.  It  is 
hardly  necessary  to  say  that  in  weighing  such  extracts  the  quantity  should 
be  transferred  to  the  paper  from  the  container  by  means  of  a  perfectly 
dean  spatula,  and  the  spatula  cleaned  before  transferring  the  weighed 
portion  of  the  extract  into  the  mortar  or  other  mixture  with  which  it 
IS  to  be  combined.  If  the  surface  of  paper  on  which  the  extract  is  to  be 
weighed  is  moistened  before  '^taring,*'  the  extract  will  not  stick  so  closely. 
Still  better  is  it  to  use  oiled  paper  or  parchment  paper. 

A  fourth  inconvenience  connected  with  soft  extracts  is  the  uncertainty 
of  the  dosage  of  the  extract,  due  to  the  uncertainty  of  the  strength  of 
this  extract.  The  variabiUty  of  the  extract-strength  is  of  a  twofold 
character:  first,  different  drugs  >^eld  vastly  differing  quantities  of  extracts. 
Thus,  gum  opium  yields  about  half  its  weight  of  soft  extract ;  belladonna 
and  hyoecyamus  Weld  about  one-fifth  their  weight  of  extracts,  while  ex- 
imct  of  nux  vomica  is  about  six  times  stronger  than  the  drug  from  which 
it  is  obtained. 

I  Hence  it  is  seen  that  different  drugs  yield  vastly  different  quantities 
m  extract;  not  only  this,  but,  worst  of  all,  different  batches  of  the  same 
drug  yield  different  quantities  of  extract;  a  very  important  factor  in 
mality  of  drugs  being  the  soil  on  which  they  have  been  raised,  and  par- 
neolarly  the  season  in  which  they  are  collected. 

Therefore  at  their  best  soft  extracts  are  inconvenient  and  unreliable, 
and  the  revision  committee  did  well  in  directing  that  so  many  of  the 
extracts  of  the  present  pharmacopoda  be  of  defiuite  strength,  and  that 
the  extracts  from  potent  drugs  be  assayed. 

Strength  of  ExiraciH, — As  just  mentioned,  many  of  the  extracts  of  the 
pmsent  phftrnm<ropcpia  are  directed  to  be  of  definite  strength.  A  list 
of  these  standardized  extracts  is  here  given : 

OFFICIAL  ASSAYED  SOFT  EXTRACTS 


S»me 


^flUI  of  hjfoaeyftiiiuii . 


Aanyvd  stADctvd 


t  18  to  1  32  per  eent.  totftl  fttkdoid*. 

(1  22  to  0  28  per  eent.  toUl  AlkAlotck. 
UM  to  1  1  prr  eeot.  totikl  ftlkftloids. 


Pcrcontiige 

of  «<itr*ct  to 

dnkg 


DilueDt  UMd 


400  OIuQOi*. 

About  SOO  GlueoM. 

400  GlueoM. 

400  Glu4*n«p. 
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Name 


AMwyed  ntandard 


Perc«DUce 

of  extract  to  ; 

druc 


Diluent  \ 


Extract  of  aconite 

Extract  of  belladonna  leaves. 

Extract  of  colchicum  corm. . . 
Extract  of  hydrastis 

Extract  of  nux  vomica 


1.8  to  2.2  per  cent,  ether-aolublo  alka- 
loids. 
1.18  to  1.32  per  cent,  total  alkaloids. 

1.25  to  1.55  per  cent,  colchicine. 
9  to  1 1  per  cent,  ether-soluble  alka-  _ 
loids. 
15.2  to  16.8  per  cent,  total  alkaloids. 


Extract  of  opium j  19.5  to  20.5  per  cent,  morohinc. 

Extract  of  pnysostijima I  1.7  to  2.3  per  cent,  total  alkaloids. 

Extract  of  stramouium !  0.9  to  1.1  per  cent,  total  alkaloids. 


400 

Starch. 

400 

Macneaium  oxids 
and  starch. 

400 

Starch. 

400 

Macneaium  oxula 
and  starch. 

About  600 

and  starch. 

200 

Starch. 

1300 

Starch. 

400 

MacDesiam  oskfo 
and  starch. 

OFFIOAL  STANDARDIZED  SOFT  EXTRACT 


"T 


Standard 


Sp.  gr.,  1.35  to  1.40. 


OFFICIAL  STANDARDIZED  SOLID  EXTRACTS 


Name 


Standard 


Extract  of  cascaru  sagrada. .  .  300  Gm.  from  900  Gm.  drug. 

Extract  of  cimicifuga 250  Gm.  from  1000  Qm.  drug 

Extract  of  colocynth 250  Gm.  from  1000  Om.  drug. 

Extract  of  gclscmium 250  Gm.  from  1000  Gm.  drug. 

Extract  of  oxgall 100  Gm.  from  800    Qm.  drug. 

Extract  of  rhubarb 500  Gm.  from  1000  Om.  drug. 

Extract  of  viburnum   pruni-  200  Om.  from  1000  Qm.  drug, 

folium 


Diluant  i 


MaraeMum 

and  starch. 
SUrch. 
Surch. 
MagiMiiom 

and  atarch. 
Starch. 
MagnMium  osids 

and  atarch . 
Magnesium 

and  starch. 


The  preservation  of  extracts  should  be  a  matter  of  more  concern  than 
is  usually  given  the  subject  in  the  retail  pharmacy.  Soft  extracts  should 
be  kept  covered  sufficiently  tight  to  prevent  undue  evaporation;  since 
this  causes  them  to  becom(»  hard,  drj*^  lumps.  A  capital  way  of  keeping 
extracts  is  by  placing  the  original  containers  in  which  they  are  obtained 
from  the  manufacturer  in  special  extract  jars,  and  thus  each  extract  is 
protected  from  the  dust. 

Powden^d  extracts — esp)ecially  those  diluted  with  sugar  of  milk^- 
should  be  kept  in  well-stoppered  l)ottles  in  a  dry  place.  In  contact  with 
moist  air  th(»y  absorb  moisture  and  become  sticky  masses. 

In  such  cases  desiccation  and  subsequent  pulverization  will  restore 
the  extract  to  its  original  form. 

Gorin  8ug:K<^»  preparation  of  "  unaltered  plant  extracts  "  by  destroying  the  oxidiiing 
enzynieH  found  in  fn»sh  plantu  by  subjwting  these  to  heated  alcohol  vapors  and  then 
extract injc  the  phints  so  treated  with  80  per  cent,  alcohol  and  evaporation  of  alcoholic 
tincture  in  t-acuo. 

Commercial  extracts — usually  prepared  by  evaporation  in  a  copper 
vacuum  pan — are  fr(»quently  contaminated  with  appper.  This  can  be 
detect<»d  by  sticking  a  bright  steel  spatula  into  the  jar  of  suspected  ex- 
tract and  allowing  it  to  remain  over  night.  If  copi)er  is  present,  a  coating 
of  the  metal  will  be  found  on  the  spatula  in  the  morning. 


EXTRACTS,    ABSTRACTS,    RESINS 


273 


I 


SPECIAL  NOTES  ON  OFFICIAL  EXTRACTS 

EXTRACT  A— Extracts 

The  present  phariiiacopcria  under  the  heading  just  given,  presents 
a  monograph  outlining  the  loanufacture  and  preservation  of  soUd  extracts. 
Most  of  the  information  is  covered  by  what  is  said  on  pp.  270  to  272  of 
this  book. 

EXTRACTUM  AGO NITI— Extract  of  Aconite 


Ut 


(Ext.  Acomt. — ^ Powdered  Extract  of  Aconite) 


Extrart  of  Aconite  yields  not  less  than  LS  per  cent,  nor  more  than  2.2  per  cent* 
uf  the  ether-soluble  alkaloiii''^  of  aronite  jmfl,  if  assayed  biologically,  the  miniinum 
iethftt  dose  &hould  not  be  f^reater  than  flCKMKTl  Gm.  for  ench  gramme  of  body  weight  of 
tbc  ^ioeii-pig.     One  gramme  of  the  Extract  represents  about /our  ^amme*  of  aconite, 

Acomie  in  No*  60  powder  (1000  Clm.)  ia  moistened  with  the  first  menstmum^ 
tmrtarif  acid,  5  Gm. ;  alcohol^  500  mils.  The  moist  mas*  is  macerated  forty-cnght  hours 
after  packing  and  is  then  percolated  to  exhaustion  using  alcohol  as  final  menstruum* 
The  first  liter  of  percolate  is  reserved  j  the  weiik  percolate  is  distilled  *'al  as  low  a  tem- 
lirrsttin^  AS  prttcticiible "  and  the  residue  is  mixed  with  the  reser\'^ed  portion  and  the 
mii:ture  ia  dtstilled  until  a  syrupy  residue  remains.  This  residue  is  shaken  out  with 
lira  portions  of  purified  petroleum  bensin.  The  a^'rupy  residue  thus  treated  is  then 
iiieorporated  with  50  Gm.  dried  starch.  The  mixture  is?  first  dried  in  a  water-bath 
mmd  nnally  on  glass  plates  in  an  air-bath  at  70^C.  The  drie^  mass  ts  powdered; 
AporUoB  IS  assayed  and  the  rest  is  diluted  with  dried  starch  to  the  proper  alkaloidal 
tftrmgth.     For  details  see  U.S. P.,  p,  143. 

Remarks, — This  extract  re-introdueed  in  the  present  pharmacopoeia 
after  an  absence  since  the  revision  of  1880^  is  prepared  by  percolation  of 
the  dnig  ^ith  alcohol  containing  a  small  amount  of  tartaric  acid.  The 
extract  obtained  on  evaporation  of  the  percolate  ia  then  defatted  by 
tnatment  with  purified  petroleum  benzin  after  which  it  is  diluted  with 
itarch  dried  on  glass  plates,  assayed  and  then  brought  to  the  proper 
stren^h  by  adding  more  starch.  Note  that  Ixith  chemical  and  biological 
assays  are  provided. 

^Do^. — 10  milligrammes  {}4  grain). 


EXTRACTUM  BELLADONNA  FOLIORUM— Extract  of  Belladomia 

Leaves 

(Ext.  Ballad.  FoL) 


*  — -*  of  Belladonna  Ijcaves  yields  ntjt  less  than  LIS  per  cent,  nor  more  than  1.32 
p»  the  alkaloids  o(  belladonna  leaves.      One  {jrammr  of  the  Extract  represents 

«L-  ,1  ,      -  gmmrne^  of  belladonna  lenves.     Two  forms  of  this  extract  are  official, 
ihe  pilulju'  juid  the  pciwderetl  form. 

The  Pilular  Extract 
CoTuirmrd  fteeipe, 

nna  leaves,  in  No.  40  powder  (1000  Gm.)  is  percolated  with  the  men^ruum 

—  ;i  volumes;  water,   1  volume — after  forty-eiKht  hours  maceration  in   the 

i'^i  percolator.     After  the  drug  is  exhaustefl  the  entire  percolate  is  concentrated; 

^       by  diMilhition  then  by  evaporation  at  70°C.j  until  a  pilular  extract  remains. 

A  portion  of  thb  is  assayed  and  the  rest  ia  diluted  wnth  glucose  to  the  proper  alkaloidal 

Tht  Powdrred  Extroct 
Comdmmd  Benpe. 

Bellmdonna  leaves,  in  No.  40  powder  (1000  Gm.)  is  percolated  with  the  menstruum 
— aleoliol-Hifter  forty-eight  hours  maceration  in  the  packed  percolator.     The  first 
IHttr  of  pefcalaie  is  reserved  and  the  rest  is  distilled^  atter  which  the  reserve  portion 
It 
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is  added  and  the  mixture  is  4i8tilled  to  a  syrupy  consistence.  This  residue  is  evapor- 
ated to  pilular  consistence  at  70°C.,  is  then  mixed  with  dried  starch  and  further 
heated  until  it  is  dry.  Then  add  magnesium  oxide  and  dry  in  a  current  of  warm 
air  and  powder.  Assay  a  portion  of  the  dry  extract  and  dilute  the  rest  with  dried 
starch  to  the  proper  alkaloidal  strength.     For  details  see  U.S. P.,  pp.  144  to  146. 

Remarks. — Two  methods  are  given  for  this  extract — one  to  produoe 
a  powdered,  the  other  to  produce  a  soft  extract.  Both  of  these  are  to  be 
diluted  to  the  same  alkaloidal  strength.    For  Assay,  see  Chapter  LV. 

Dose. — 15  milligrammes  (3<4  grain). 

EXTRACTUM  CANNABIS— Extract  of  Cannabis 

(Ext.  Cannab.) 

£2xtract  of  Cannabis,  when  assayed  biologically,  produces  inco5rdination  whan 
administered  to  dogs  in  a  dose  of  not  more  than  0.004  Qm.  of  Extract  per  kilogramm* 
of  body  weight. 
Condensed  Recipe. 

Take  1000  Gm.  cannabis  in  No.  20  powder,  percolate  with  menstruum — alcohol — 
and  proceed  as  in  making  soft  extract  of  belladonna  leaves. 

Remarks. — It  will  be  noted  that  a  biological  assay  of  this  preparati<m 
is  directed. 

Dose. — 10  milligrammes  (J^  grain). 

EXTRACTUM  CASCARiE  SAGRADJB— Extract  of  Cascara  Sagnda 
(Ext.  Cascar.  Sagr. — Extractum  Rhamni  Purshian®,  U.S.P.  VIII 

Powdered  Extract  of  Cascara  Sagrada) 

One  gramme  of  the  Extract  represents  three  grammes  of  cascara  sagrada. 
Condensed  Recipe, 

Cascara  sagrada,  in  No.  20  powder  (900  Gm.)  is  treated  with  boiling  water  and 
after  three  hours  maceration  is  percolated  to  exhaustion  adding  more  TOiling  water 
as  needed.  The  percolate  is  evaporated  to  dryness  on  water-bath  or  steam  bath  and 
is  mixed  with  magnesium  oxide  and  with  enough  dried  starch  to  make  300  €rm.  For 
details  see  U.S.P.,  p.  147. 

Remarks, — Unlike  the  extracts  already  given,  this  preparation  is 
diluted  to  a  definite  weight  and  not  to  a  certain  strength  of  active 
ingredient. 

Dose. — 250  milligramuies  (4  grains). 

EXTRACTUM  CIMICIFUG^— Extract  of  Cimicifuga 

(Ext.  Cimicif. — Powdered  Extract  of  Cimicifuga) 

One  gramme  of  the  Extract  represents  four  grammes  of  cimicifuga. 
Condensed  Recipe. 

Take  1000  Om.  cimicifuga  in  No.  40  powder,  percolate  with  the  menstruum^ 
alcohol — nrul  pn>cee<i  as  in  making  soft  extract  of  belladonna  leaves  except  that  the 
dry  residue  obtained  by  evaporation  of  the  percolate  is  mixed  with  enougn  starch  to 
make  a  powdered  extract,  1  Oni.  of  which  represents  4  Gm.  of  the  drug. 

Dose. — 250  milligrammes  (4  grains). 

EXTRACTUM  COLCfflCI  CORMI— Extract  of  Colchicum  Conn 

(Ext.  Colch.  Conn. — Powdered  Extract  of  Colchicum  Corm) 

Extract  of  C^olcbicuin  Conn  yiolds  not  less  than  1.25  per  cent,  nor  more  than  1.56 
per  cent,  of  rolrhicine.  One  gramme  of  the  Extract  represents  about  four  grammm 
of  colchifuiii  corm. 
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Condenaed  Redpe. 

Colchicum  conn,  in  No.  60  powder  (1000  Gm.),  is  percolated  to  exhaustion  with 
the  menstnium — alcohol — after  maceration  for  forty-eight  hours  in  the  packed  per- 
colator. The  entire  percolate  is  distilled  and  the  residue  is  shaken  out  with  three 
portions  of  purified  petroleum  benzin.  The  residue  thus  treated  is  concentrated  on 
a  water-bath  to  a  thick  extract,  is  mixed  with  dried  starch  and  is  then  dried  on  glass 
plates  in  an  air-bath  at  70^C.  A  portion  of  the  dried  powdered  extract  is  assayed 
and  the  rest  is  diluted  with  dried  starch  to  the  proper  alkaloidal  strength.  For 
details  see  U.8.P.,  p.  148. 

Remarks. — It  will  be  noticed  that  the  recipe  just  given  resembles  that 
for  making  extract  of  aconite. 

Dose.— 60  milligrammes  (1  grain). 

EXTRACTUM  COLOCYNTHIDIS— Extract  of  Colocynth 
(Ext  Colocynth. — Powdered  Extract  of  Colocynth) 

One  fframme  of  the  Extract  represents  four  grammes  of  colocynth. 
Condeneed  Recipe. 

Take  1000  Um.  colocynth  pulp,  in  No.  20  powder,  percolate  with  the  menstruum 
—diluted  alcohol — and  proce^  as  in  making  extract  of  cimicifuga  (p.  274)  except 
that  the  maceration  is  for  twenty-four  hours;  the  drug  is  to  be  shaken  down  (not 
packed)  in  the  percolator  and  a  definite  amount  of  percolate  (5000  mib)  is  to  be 
ec^lected. 

Remarks. — ^This  extract  is  used  in  making  compound  extract  of 
colocynth. 

Dose. — 15  milligrammes  (J^  grain). 

EXTRACTUM   COLOCYNTHIDIS   COMPOSITUM— Compound  Ex- 
tract of  Coloc3mth 

(Ext  Colocjrnth.  Co. — Powdered  Compound  Extract  of  Colocynth) 

Condensed  Recipe. 

Ingredients. — Ebctract  of  colocynth,  160  Gm.;  aloes,  500  Gm.;  cardamom  seed, 
50  Gm.;  resin  of  scammony,  140  Gm.;  soap,  150  Gm. 

Procedure. — Mix  the  ingredients  bv  trituration  and  sift.  For  details  see  U.S. P., 
p.  150. 

Remarks. — ^This,  the  only  official  Compound  extract,  is  prepared  by 
blending  extract  of  colocynth  with  aloes,  cardamom  seed,  resin  of  scam- 
mony and  soap. 

This  extract  contains  soap,  partly  to  increase  the  purgative  properties, 
but  chiefly  in  order  that  the  finished  product  can  be  worked  into  the  pill- 
mass  by  the  addition  of  water.  This  explains  why,  in  making  compound 
cathartic  pills,  water  can  be  used  as  excipient,  the  real  excipient  in  this 
case  being  the  soap  contained  in  the  compound  extract  of  colocynth. 
Used  in  compound  cathartic  pills  (U.S.P.). 

Dose. — 250  milligrammes  (4  grains). 

EXTRACTUM  ERGOTS— Extract  of  Ergot 

(Ext.  Ergot.) 
Condensed  Recipe. 

Ergot,  in  No.  40  powder  (1000  Gm.)  is  extracted  with  purified  petroleum  benzin. 
It  i»  then  dried,  mixed  with  the  first  menstruum — hydrochloric  acid,  10  mils;  alcohol, 
340  mils;  water,  60  mils — and  is  macerated  six  hours  and  then  forty-eight  hours  after 
which  it  b  percolated  to  exhaustion;  the  final  menstruum  being  alcohol,  850  mils; 
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wiiter,  150  miU.     The  entire  percolate  i«  concentrated  first  hy  ciistjUatSSBn 
evaporation  at  70*0.  to  a  pilular  extract.     For  delaib  »ee  I  IS,  P.,  p.  15<l, 

Remarks, — This  extract  is  pre^mred  hy  first  defatting  the  ergot  by 
percolation  with  purified  petroleum  benzin  after  which  it  is  |x?rcolated 
with  an  acidulated  hydn>-ak^oholic  menstruum  and  the  percolate  is  finally  ; 
concentrated  to  a  soft  extract. 

Ergotin  is  an  aqueous  extract  of  crKot.  A  recipe  for  such  a  preparm- 
tion  is  given  in  the  National  Formular>\     (See  p.  281.) 

Dose, — 250  milligramraes  (4  grains). 

EXTRACTUM  FELUS  BOVIS— Extract  of  OxgaU 
(Ext  Fel.  Bov-— Powdered  Extract  of  Oxgall) 

One  gramme  of  the  Extract  repreaents  eight  grammes  of  oxgall. 
CofkdetiHfd  Recipe. 

Dxgall  1800  Gm.)  k  macerated  two  days  with  1000  mils  of  alcohol.  The  liouid 
portioTi  is  then  decanted,  and  the  residue  is  washed  with  500  rails  of  alcohol.  Th^ 
eombioed  alcoholic  liquid  is  then  concentrated  firet  by  dbt illation,  then  by  evapora- 
tion  at  SO^C.  and  residua!  extract  is  finally  dried  on  gla**  plates  at  TO'C.  ITje 
dried  extract  13  then  powdered  and  mixed  with  enough  diied  starch  to  make  100  Gm* 
For  details  see  U.S.R,  p.  151. 

Remarks. — This  "new**  official  extract  is  merely  a  modification  of 
purified  oxgall  of  the  last  pharmacopio&a.  It  consists  of  oxgall  dissolved 
in  alcohol  to  remove  the  mucin  and  other  slimy  bodies  and  af  t^r  decanta- 
ti(JO  and  filtration,  the  alcohol  is  distilled  off,  the  residue  dried  and  brought 
t^  a  definite  strength  by  dilution  with  starch.  It  is  an  improve<l  form 
of  the  old-fashioned  inspissated  oxgalL 

Dose. — 100  milligrammes  (1^2  grains). 

EXTRACTUM  GELSEMII— fotract  of  GeUemium 
(Ext.  Gelsem.— Powdered  Extract  of  Gelsemiuni) 

One  gramme  of  the  Extract  represents /aur  grammee  of  gelsem lum. 
Condmnrd  Recipe, 

CTclsemium,  in  No.  40  powder  (1000  Gm,)  is  moistened  with  the  mimfltniiini — 

alcohol —  is  macerated  forty-eiRht  hours  after  packing  and  is  then            t  r^i  |o  < 

haUtftiun.     The  entire  percolate  is  cmi  cent  rated  first  by  distillation,  A'apoim- 

tion  at  70'C.  to  a  soft  extnict.     Thi^  is  mixed  with  magnesium  oxhU    ,.  ''■   fritd 

stanch,  is  dried  on  gbwss  plat«^«  in  mix  air-bath  nt  70°C.  and,  after  powder  \ed 

with  enough  magnesium  oxide  and  driefi  starch  to  make  250  Gm.     F  r  :       :^  laa 
L.aR,  p.  152. 

Remarks, — While  the  manufacture  of  this  extract  is  in  some  reapeoU 
like  that  of  |X)wderi>d  extract  of  belladonna  leaves,  there  are  s**veral  (^H>iiit0 
of  difference  in  the  two  recipt^s.  In  the  first  place  there  is  no  reserve 
percolate  as  obtains  in  the  l>elladonna  reci|)e  and  again,  the  finislie<i  ex- 
t  vnri  ig  adjusted  to  a  definite  ratio  between  weight  of  drug  iiud  of  extract, 
rullier  than  to  definite  alkaloidal  content. 

Dew?,— 10  milligrammes  (V^  grain). 

EXTRACTUM  GENTIANS— Extract  of  Gentian 

(Ext*  Gentian.) 

Moisten  1000  Chu.  gentian  in  No,  20  pow^der  with  water,  macenite  twenty^ 
houni  beiore  parkmg  and  tht*n  pprcolate  with  water  to  exhiiunlion.     The  entw 
colatc  ix  cunrentnitcd  by  tioiling,  is  then  «traine<l  and  the  strained  Uquid  is  eva 
to  II  pdulur  coni*i»lence  on  a  water-batk     For  detads  see  U,S,F.,  p,  153. 
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Remarks. — Made  by  the  evaporation  of  the  cold  aqueous  percolate 

>m  gentian,  this  liquid  being  strained  after  concentrating,  and  then 

evaporated  to  piiular  consistence.     The  use  of  the  extract  as  a  pill  ex- 

rit,  1^0  popular  in  the  South,  is  not  to  be  recommended  from  the 

..--  ural  point  of  view  (p.  305). 

Di^se. — 250  miUigrammes  (4  grains). 

EXTRACTUM  GLYCYRRHIZiE— Extract  of  Glycyrrhiza 
(Ext.  Glycjrrrh. — Extract  "of  Licorice) 

(-«4!w^  cotnmen-ial  Extrt^ct  u(  G)yc\>Trhi»a. 
Omentum, 

This  is  the  coQitoereLuI  extract  of  licorice,  occurring  in  cylindrical  roUs.  of  char* 
an«ristic  sweetiah  tti8t«.  At  least  60  per  cent,  iiiuat  disaolve  in  cold  water.  Ash, 
iMit  more  than  6  per  cent. 

Manufacture, — Prepared  on  a  large  scale  in  Italy  by  evaporating  a 
strained  aqueous  infusion  in  vacuum  pans,  and  rolling  the  extract  while 
«tiU  soft  into  sticks. 

Rerfuirks,— This  extract  is  the  commercial  product  known  as  "stick 
licorice,"  Samples  found  in  the  market  are  frequently  adulterated  with 
starch  and  other  insoluble  matter;  hence  the  pharmacopceial  requirement 
ihat  at  least  60  per  cent,  be  soluble  in  cold  water. 


_EXTRACTUM  GLYCYRRHIZA  PtJRUM— Pure  Extract  of  Glycyrrhiza 

(Ext.  Glycyrrh-  Pur.) 

Gm,  glycyrrhiza,  in  No.  20  powder,  with  the  first  menstruum— 

water,  150  mils;  water,    3O0O  mils— macerate  twenty-four  hours  l>efore 

and  thon  |K'n:'ulate  to  exhaustion,  using  chloroform  water  aa  the  final  men- 

E%'ttpon»ie  the  entire  |)€rcolate  on  a  water-bath   to   pihilar  consistence, 

U,8.P.,  153. 

RnnarkH, — This  extract  is  prepai'ed  by  percolating  the  drug  with 
atnmoniacal  water,  and  is  the  soft  extract  ustnl  in  compound  mixture  of 
ftjfcyrrh  iza  ( I' . S . P . ) .  Note  t h a 1 1 he  co mrnerc i al  purified  exi rad  of  I ico rice 
m  u^ialiy  in  powdered  form,  hence  not  identical  with  the  official  product. 

It  will  be  rememlH*red  that  ammonia  is  used  in  the  menstrua  of  most 
licorice  preparations,  owing  to  the  fact  that  the  sweet  principle,  glycyr- 
riiistii,  18  most  easily  soluble  in  alkaline  fluids. 


EXTRACTUM  HYDRASTIS— Extract  of  Hydrastis 

(Bxt.  Hydrast^ — Extract  of  Golden  Seal,     Powdered  Extract  of 

Hydrastis) 

Extmet  of  Uvdraaiis  yields  not  less  than  9  per  cent,  nor  more  than  11  per  cent. 
iif  iht  ethrr-^oluble  alkaloids  of  hydra^ti.^.  One  fframme  of  the  Extract  represents 
•boot  four  grammes  of  hydraati^. 

C^mdmmd  Btcipe, 

Maut«a  lOOO  Gm.  hydrastia  in  No.  40  powder,  with  the  menstruum — tartaric 
Acid,  5  Gm.;  oJcohol^  1000  mils.  Ma<.*erate  forty-eight  hours  after  packing  and  then 
p8robl«le  to  exhaustion.  Concentrate  the  entire  percolate,  first  by  distillation,  then 
by  eyapomtion  at  TO'C,  to  a  soft  extract^  which  ia  mixed  with  magnesium  oxide  and 
imd  iUrehj  and  is  then  dried  on  glass  plateji  in  an  air-bath  at  70**.  A  portion  of  the 
ify  tfxtfiet  IB  aaaaved  and  the  rest  is  diluted  with  magnesium  oxide  ana  dried  starch 
to  the  firoper  alkaloidal  strength.     For  details  see  U.S!P^  p«  154. 
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Remarks. — ^This  extract  was  not  recognized  in  the  last  pharmacopceia. 
Its  manufacture  resembles  in  some  respects  the  manipulation  in  preparing 
extracts  of  aconite  and  belladonna. 

Dose. — 500  milligrammes  (8  grains). 

EXTRACTUM  HYOSCYAMI— Extract  of  Hyoscyamos 
(Ext.  Hyosc.) 

Extract  of  Hvoec^amus  yields  not  less  than  0.22  per  cent,  nor  more  than  0.28 
per  cent,  of  the  alkaloids  of  hyoscyamus.  One  gramme  of  the  Extract  represents  aboat 
Jour  grammes  of  hyoscyamus. 

Condensed  Recipe. 

Hyoscvamusj  in  No.  40  powder,  is  made  into  a  pilular  extract  by  the  same  pro- 
cedure followed  m  making  soft  extract  of  belladonna.     For  details  see  U.S. P.,  p.  166. 

Dose. — 60  milligrammes  (1  grain). 

EXTRACTUM  MALTI— Extract  of  Malt 

(Ext.  Malt.) 
Condensed  Recipe. 

Macerate  1000  Gm.  malt  (in  not  finer  than  No.  12  powder)  with  1000  mils  of 
water.  Then  add  4000  mils  of  warm  water  and  digest  one  hour  at  60*C.  EIxprsM 
the  mixture,  filter  the  strained  liquid  and  evaporate  the  filtrate  at  60®C.  to  a  density 
between  1.350  and  1.400.     For  details  see  U.d.P.,  p.  156. 

Remarks. — This  is  the  popular  pharmaceutical  soft  extract  of  malt 
and  must  not  be  confused  with  the  more  or  less  fermented  liquid  extract 
of  malt,  prepared  by  brewers. 

Dose. — 15  grammes  (4  drachms). 

EXTRACTUM  NUCIS  VOMICiB— Extract  of  Nux  Vomica 

(Ext  Nuc.  Vom. — Powdered  Extract  of  Nux  Vomica.     Nucis  Vomica 

extractum  P.  I.) 

Extract  of  Nux  Vomica  yields  not  less  than  1.5.2  per  cent,  nor  more  than  16.8  per 
cent,  of  the  alkaloids  of  nux  vomica. 
Condensed  Recife. 

Moisten  1000  Gm.  nux  vomica,  in  No.  20  powder,  with  the  menstruum — alcohol, 
3  volumes;  water,  1  volume.  Macerate  forty-eight  hours  after  packing  and  then  per- 
colate to  exhaustion.  Concentrate  the  entire  percolate,  first  by  distillation  then  by 
evaporation  and  shake  out  the  residue  with  two  portions  of  purified  petroleum  ben- 
sin.  The  separated  l>enzin  solutions  are  mixed  and  are  in  turn  shaken  out,  three 
times  with  a  weak  solution  of  sulphuric  acid.  These  acid  solutions  after  separation 
are  made  alkaline  with  ammonia  and  are  shaken  out  three  times  with  chloroform. 
Finally  the  mixed  chloroformic  solutions  are  added  to  the  evaporated  extract,  which 
is  then  dried  by  heating  on  a  water-bath.  A  portion  of  the  dry  extract  is  then  assayed 
and  the  rest  is  diluted  with  masmesium  oxide  and  dried  starch  to  the  proper  alkaloidal 
strength.     For  details  see  U.S.P.,  p.  156. 

Remarks. — While  the  recipe  just  given  closely  resembles  that  for  mak- 
ing extract  of  aconite,  it  shows  some  notable  differences  of  manipulation. 
Of  these*  the  most  marked  is  the  handling  of  the  benzin  extract  which 
contains  not  only  the  fat  from  the  seed  but  also  possibly  some  of  the  alka- 
loids. These  are  recovered  by  shaking  out  with  diluted  sulphuric  acid 
and  then  with  chloroform. 

Dose. — 15  milligrammes  (3^  grain). 
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SXTRACTUM  OPII— Extract  of  Opium 
(Ext  Opii — Powdered  Extracrt  of  Opium.     Opii  extractum  P;  I.) 

Extract  of  Opium  yields  not  less  than  19.5  per  cent,  nor  more  than  20.5  per 
c^Ckt.  of  anhydrous  morphine.    One  gramme  of  the  Extract  represents  about  ttDO 
1P~<»inmes  of  opium. 
0€tndeMed  Recipe. 

Macerate  100  Gm.  opium  cut  in  small  pieces,  with  hot  water  and  then  triturate 

^  a  smooth  paste.     Mix  with  clean  dry  sand  and  percolate  mixture  with  water  to 

^haustion  and  then  evaporate  the  entire  percolate  to  dryness  on  a  water-bath. 

Aasay  a  portion  of  the  dry  extract  and  dilute  the  rest  with  dried  starch  to  the  proper 

^Ikaloidal  strength.     For  details  see  U.S. P.,  p.  158. 

Remarks. — The  recipe  of  the  present  pharmacopcBia  differs  from  that 
of  U.S.P.  VIII,  starting  in  with  gum  opium  (not  the  powder)  and  by 
diluting  with  starch  instead  of  with  sugar  of  milk. 

Dose — 30  milligrammes  (J^  grain). 

EXTRACTUM  PHYSOSTIGMATIS— Extract  of  Physostigma 
(Ext  Physostig. — Powdered  Extract  of  Physostigma) 

Extract  of  Physostigma  yields  not  less  than  1.7  per  cent,  nor  more  than  2.3  per 
cent,  of  the  alkaloids  of  physostigma.     One  gramme  of  the  Extract  represents  about 
tkirieen  grammes  of  physostigma. 
Condtneed  Recipe. 

Moisten  1000  Gm.  physostigma  in  No.  60  powder,  with  the  first  menstruum-^ 
tmrtaric  acid,  5  Gm.;  alcohol,  750  mils;  water,  250  mils — and  proceed  as  in  making 
extract  of  aconite,  except  that  the  entire  percolate  is  evaporated.  The  finid  men- 
struum is  alcohol  3  volumes;  water,  1  volume.     For  details  see  U.S.P.,  p.  158. 

Dose — 8  miUigrammes  {%  grain). 

EXTRACTUM  RHEI— Extract  of  Rhubarb 
(Ext.  Rhei — Powdered  Extract  of  Rhubarb) 

Condensed  Recipe. 

Moisten  1000  Gm.  rhubarb  in  No.  40  powder  with  the  menstruum — alcohol  4 
▼ohimes;  water,  1  volume.  Proceed  as  in  making  extract  of  cimicifuga  except  that 
drv  extract  is  to  be  diluted  with  enough  magnesium  oxide  and  dried  starch  to  make 
500  Gm.     For  details  see  U.S.?.,  p.  160. 

Dose — 250  milligrammes  (4  grains). 

EXTRACTUM  STRAMONII— Extract  of  Stramonium 

(Ext.  Stramon.) 

Extract  of  Stramonium  yields  not  less  than  0.9  per  cent,  nor  more  than  1.1  per 
cent,  of  the  alkaloids  of  stramonium.  One  gramme  of  the  Extract  represents  about 
Jour  grammes  of  stramonium. 

Manufacture. — Both  soft  and  powdered  extracts  of  stramonium  are  directed  and 
the  recipes  given  in  the  pharmacopoeia  are  identical  with  those  for  extract  of  bella- 
donna (p.  273). 

Dose. — 10  milligrammes  (}^  grain). 
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EXTRACTUM  SUMBUL— Extract  of  Sumbul 

(Ext  Sumbul) 

Condensed  Recipe, 

Moisten  1000  Gm.  sumbul,  in  No.  30  powder^  with  the  menstnium^-aleofaf^  4 
volumes;  water,  1  volume — and  proceed  as  m  makmg  extract  of  cannabis.  No  assay, 
however,  is  provided    for  the  finished    extract.    For   details   see    U.S. P.,    p.    160. 

Procedure. — Like  that  followed  in  making  extract  of  cannabis,  except  the  menstruum 
(alcohol,  4  volumes;  water,  1  volume)  and  the  fact  that  no  assay  is  provided. 

Dose. — 250  milligrammes  (4  grains). 

EXTRACTUM  TARAXACI— Extract  of  Taraxacum 

(Ext  Tarax.) 

Condensed  Recipe. 

Moisten  1000  Gm.  taraxaciun,  in  No.  30  powder,  with  the  menstraum — alcohol, 
125  mils;  water,  875  mils — and  proceed  as  in  making  extract  of  sumbul.  For  detaiky 
see  U.S.P.,  p.  163. 

Dose, — 1  gramme  (15  grains). 

EXTRACTUM  VEBURNI  PRUNIFOUI— Extract  of  Viburnum  Pnmi- 

folium 

(Ext.  ViburiL  Pnm. — Powdered  Extract  of  Viburnum  Pninifolium) 

One  fframme  of  the  Extract  represents  five  grammes  of  viburnum  prunifolium. 
Condensed  Recive, 

Moisten  1000  Gm.  viburnum  prunifolum  with  the  menstruum^-diluted  alcohol— 
and  proceed  as  in  making  extract  of  gelsemium.  The  soft  extract,  however,  is  dried 
on  glass  plates  after  mixing  with  magnesium  oxide  only,  and  the  resulting  dry  ex- 
tract is  then  mixed  with  enough  dried  starch  to  make  200  Gm.  For  details,  see  U.8.P.9 
p.  163. 

Procedure. — Similar  to  that  followed  in  making  of  gelsemium.  The  menstruum, 
however,  is  diluted  alcohol,  and  the  drying  of  the  soft  extract  is  direeted  to  be  done  ia 
a  slightly  different  manner. 

Dose, — 500  milligrammes  (8  grains). 

DOSES  OF  OFFICIAL  EXTRACTS 

S  milligrammes  (V^  grain) Extract  of  physostigma. 

10  milligrammes  (V^  grain) Extracts  of  aconite,  cannabis,  gelsemium 

and  stramonium. 

15  milligrammes  (>i  grain) Ebctracts  of  belladonna  leaves,  colocynth, 

nux  vomica. 

30  milligrammes  (M  grain) Extract  of  opium. 

60  milligrammes  (1  grain) Extracts  of  colchicumcorm  and  hyoscjramus. 

100  milligrammes  (1  ^  grains) Extract  of  oxgall. 

250  milligrammes  (4  grains) Extracts   of   cascara   sagrada,   cimicifuga, 

colocynth  compound,  ergot,  gentian,  rhu* 
barb,  and  sumoul. 
500  milligrHmnioH  (S  grains) Extracts  of  hydrastis  and  viburnum  pruni- 
folium. 

1  gramme  (15  grains) Extract  of  taraxacum. 

15  grammes  (4  drachms) Extract  of  malt. 

No  dose  given Ebctractsof  glyc3rrrhisaandglycyrrhiiapure. 
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Name 

^SS?*'       Menstruum 

SZi%';]«i-t 

Strength 

Remarks 

Aloes 

Powdered. 

BoUing    wa- 
ter. 

Infusion.         Starch.      200  per  cent. 
•                                     of  drug. 

Do««.— 125     mUli- 
grammes  (2  grains) . 

CinrboDA 

PUular. 

Alcohol,     3;    Percolation, 
water,  1. 

Glucose. 

'  22  to  26  per 
cent,    total 
alkaloids. 

Doae.— 250    milli- 
grammes (4  grains). 

Conium 

PUular. . . . 

DUuted     al- 
cohol. 

Percolation. 

Glucose. 

1.8    to     2.2 
per       cent, 
coniine. 

Hydrochloric      acid 
added  to  evaporat- 
ing percolate. 

Z>ow.— 30        mUU- 
grammes          (J-i 
grain). 

Ercoc,  aqneoua. . 

PUttlar. 

Chloroform 
water. 

Percolation. 

None. 

No  mention. 

Alcohol     added     to 
percolate  and  fil- 
trate    evaporated. 

Z>o«e.— 200       milli- 
grammes ( Sgrains) . 

Eooasrmiu. 

Powdered. 

Alcohol,     4; 
water.  1. 

Percolation. 

Starch. 

400  oer  cent, 
of  drug. 

Do«e.— 125       milli- 
grammes (2  grains) . 
Caution! 

Apples,  ferrated 

PUttlar. 

Apple    iuioe 
and  reduced 
iron. 

No  mention. 
See  p.  614. 

Dose.^SSO       milli- 

i 
1 

grammes             (10 
grains). 

Hematozylon 

Powdered. 

Water.              Decoction.      None. 

No  mention. 

Dose. — 1      gramme, 
(15  grains). 

IciMtis             ... 

Powdered. 

Alcohol,       3'  '  PAmrtl&finn  '  St*r«>h 

5.4  to  6.6  per 
cent,   total 
aUcaloids. 

Do9e. — 30         milli- 
grammes            (H 
grain). 

water.  1. 

JsUp 

PUular. 

Alcohol. 

Percolation. 

None. 

No  mention. 

DoM. — 1      gramme. 
(15  grains). 

Krmmena 

Powdered. 

Water. 

Percolation. 

Starch. 

400  per  cent.    Do»e.—5O0        mUli- 
dnig.             !    grammes  (8  grains) 

Leptandrm 

Powdered. 

Alcohol,     3;    Percolation, 
water,  1.       1 

Starch. 

400  per  cent.    Dose. — 250        mUli- 
dnig.                 grammes  (4  grains) 

Podophyllum 

PUular.         Alcohol,     4;  '  Percolation.   None. 
:    water,  1.       1 

No  mention.    Dose. — 15        milli- 
grammes (H  grain) . 

Qummakm 

Powdered. '  Water.               Pft-colation.   Starch.      1000          per  '  Do»f. — 60         milli- 

i                   '    cent.  drug.   ,    grames  (1  grain). 

ABSTRACTS 

Abstracts  were  a  class  of  preparations  introduced  into  the  pharmacopoeia  of  1880, 
intended  to  supplant  extracts,  they  representing  powders  containing  the  active 
principles  of  drugs  in  the  condensed  form,  and  of  definite  strength,  prepared  by  per- 
colating the  drug  with  the  appibpriate  menstruum,  reserving  a  certain  portion,  (say, 
90  i>er  cent,  of  the  weight  of  trie  drug),  evaporating  the  weak  percolate  of  the  drug  to 
a  thin  extract,  blending  with  the  reserve  portion  and  also  with  sugar  of  milk;  evaporat- 
ing the  mixture  at  a  low  temperature  until  dry.  The  mass  was  then  weigheo,  and 
enough  sugar  of  milk  added  to  make  the  finished  product  exactly  half  the  weight  of 
the  onig  from  which  it  was  derived.  Such  an  abstract,  therefore,  represents  twice 
the  strength  of  the  drug. 

Abstracts  possess  over  soft  extracts  the  great  advantage  of  being  in  powdered 
form  and  of  definite  and  uniform  strength,  but,  unfortunatelv,  they  won  little  favor 
from  physicians  and  were  dropped  in  the  revision  of  1890.  Tneir  advocacy  was  not 
in  vain,  however,  since  in  the  present  pharmacopoeia,  as  already  mentioned  on  p.  269, 
over  half  of  the  ofiicial  extracts  are  in  powdered  form  and  18  of  the  25  are  standardized. 

RESINS 

While  in  the  chemical  sense  resins  are  solid  plant  substances  or  exu- 
dations usually  acid  in  character,  insoluble  in  water,  and  soluble  in  water 
and  alkali,  the  definition  of  the  pharmaceutic  class — resins — are  those 
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plant  produdBf  soltible  in  alcohol  and  insoluble  in  tDOierf  obtained  either  a$ 
the  residue  from  the  distillation  of  an  oteoresin^  or  by  pouring  a  C4xncentraied 
alcoholic  extract  of  a  drii^  vnio  water  or  acidulated  water.  All  three  official 
resins  are  made  by  the  latter  proi-ess;  but,  rus  example  of  resins  obtained 
by  distillation  of  an  oleoresin,  may  be  cited  resin  of  copaiba  (U.S. P.  1890J 
and  official  rosin.  The  latter,  however,  can  best  be  considered  as  a  crude 
arug,  and  is,  thereforei  discussed  in  Part  IV» 

SPBCIAL  NOTES  ON  OFFICIAL  RESINS 

RESINA  JALAPS— Resin  of  Jalap 

(Res.  Jalap.) 
CondenaM  BeeijHf, 

Moiaten    1000  Gm.    jaltip,    in    No.  tiO   powder^  with  the  menfltrum — alcoh 
macerate  for  forty-eight  hours  after  nat-king  ami  then  percolate  with  aicuhuU 
exhAUsiion.     Recov*er  most  of  the  alccmul  bv  di^t illation  and  pour  the  refiidual  liquid 
(which  should  weigh  250  Gni.)  into  3000  mils  of  wnter.     After  standing  decaat  super* 
natant  liquid,  w  aah  the  precipitated  resin  with  water,  by  decantation,  and  finally  dry 
it  by  heating  on  a  water-bath.     For  details  see  IT.S.P.,  p.  357. 
Condensed  Description, 

Yellow  to  brown  maase-s  or  fnigmcnts;   p^^euliar  odoff  acrid  taste:  soluble  in  ' 
alcohol;  insoluble  in  carbon  disulphide;  not  more  than  30  per  cent,  shouln  diseolw  la 
chloroform. 

Impuritus. — Rosin,  guaiac  and  other  reainii;  aloin;  w^ater-^aoluhle  matt4sr.  For 
detiuls  866  U.aP.,  p.  357. 

Remarks. — The  above  recipe — precipitation  of  resin  from  the  con- 
centrated alcoholic  tincture  by  pouring  into  water — needs  no  special 
comment. 

As  most  pharmacists  buy  their  resins  in  the  open  market,  and  as 
some  of  the  commercial  samplers  are  rankly  adulterated^  the  pharma- 
copteia  gives  in  the  case  of  all  three  official  pharmaceutic  resins  tests 
for  identity  and  for  detection  of  adulterants.  Whatever  explanation  of 
these  tests  are  needed  will  be  ^iven  under  the  drugs  from  which  the  resin 
is  derived  in  Part  IV.  A  constituent  of  the  oflScial  compound  cathartic 
pilh.  ^ 

Done. — 125  milligrammes  (2  grains). 

RESINA  PODOPHYLLI—Resin  of  Podophyllum 

(Res*  Podoph.— Podophyllin) 
CondenMfd  Recipe, 

Moisten  lOuO  Gm,  podophyllum,  in  No.  60  powder  with  alcohol  and  macerat*  l^ 
fortv-eiicht  hours,  after  packing.  Percolate  with  alcohol  to  exhauation;  coaeeDtfatc 
!t  -•  -■  late  by  distillation  to  a  thin  syrup,  which  m  then  poured  into  a  mixture  of 
1  hydrochloric  acid  with  1000  mils  of  water,  which  nas  been  chilled  to  10"*C. 

L^  .  ^,j,  -MT^Hnf^H  resin  subside,  decant  the  supernatant  fluid;  wash  the  precipitate 
by  decant  b  two  portions  of  cold  water;  and  then  collect  and  dry  it  o&  a 

stmincr*     »  i^,  see  U.S. P.,  p.  358. 

Condtrurd  Dt^icriptUm, 

.\in  rphoas  powder;  Jight-brown  to  greenJah-vellow ;  peculiar  odor;  hitler  ituftm; 
w>luhl  Hil ;  T.^i  p<*r  cent.  ij§  soluble  in  ether;  fo  per  cent,  is  soluble  m  chlortjform ;  , 

hot  V'  iLioiji  some  bitt<»r  principle  which  turns  Imiwn  with  ferric  chloride; 

Bolubk  m  hxvd  alkaline  hydroxidcn,  with  a  yellow  color;  aab,  not  more  than  1*5  pw 
cent. 

!mpuriiy* — The  n^sin  from  PmiopHyUum,     EmodL — Sec  U.S*P.,  p.  359l 

/^i'frt/ir/l*,s,— The  pharmac*op<i*ial  recipe  differs  from  that  for  resin  of 
jalap  in  the  volume  to  which  the  tincture  must  be  concentrated;  in  the 
quantity  of  water  in  which  the  precipitation  is  performed,  and  in  the 
fact  that  it  must  be  acidulated  luid  cold,  and  that  the  wash-water  nsuat 
be  cold. 
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The  question  of  temj>erature  and  composition  of  the  precipitation 
liquid  is  of  gjvat  importance  in  makinp:  this  and  other  resinoids.  Some 
tnanufacturprs  precipitate  jKKlophylHn  by  pouring  into  iilym  solution, 
SMuring  a  hirgor  >neld  and  a  less  active  product,  I'nless  the  precipitation 
is  properly  conducted  there  is  danger  of  obtaining  a  markedly  toxic 
H      product. 

H  This  resin  is  the  most  important  of  the  so-oalled  **reainoids"  a  clasfl  of  prepara* 

B  tions  introduced  by  edectic  practitioners,  through  whose  efforta  a  large  number  of 
Tnluable  American  drugs — such  as  podophyllum  and  hydras tis — were  brought  to  the 
attention  of  phyalciana. 

In  attempting  to  secure  concentrated  furnis  of  those  edectic  drugs  Dr,  Kine  \dt 

upon  the  idea  of  extracting  the  drug  iv^th  strong  alcohol  and  pouring  this  alcoholic 

I  ttdcture  into  water.     In  this  way  he  obtained  rc^in  of  podophyllum,  and  so  named  it* 

H      Later  manufacturers,  suppoftin^  it  a  definite  bodv,  called  it  **podophylUn/' 

B  like  many  other  excellent  tdeas,  the  st^arch  for  eui-h  concentrates  was  carried  to 

J  cxcesB,  and  thus  were  nut  upon  the  market  a  number  of  rcmnoids,  each  purporting 

tt>  be  the  active  principle  of  the  plant  from  which  derived,  and  given  the  name  imply- 

ioiS  tuch  active  constituent.     Among  such  resiniiiiJs  of  little  or  no  value  may  be  cited 

^ietrin  (from  Ahtris  farinosa);  geranin  (from  GiTamum  maculatum):  tnacratin  (from 

Cimtdfuga  racemosa^  the  other  botanical  name  of  which  is  Macrotrys  aclfroides);  and 

mmmdnarin  (from  Sanguinaria  canadcujfiA),     How  these  commercial  names  lead  to 

totaumon  ean  best  be  shown  by  the  statement  that  the  resinoid,  sanguinarin,  has 

iMthiiig  in  common  with  saaguinarine,  the  alkaloid  of  Bangui  nana. 

^       Resin  of  podophyllum  is  a  constituent  of  a  nunil:>er  of  pills  included 
in  the  National  Formulary.     (See  p.  313.)     It  is  not  used  however,  in 
any  preparation  of  the  present  pharmacopoeia. 
Dose, — ^10  milligrammes  04  grain). 
I  RESINA  SCAMMOira— Resin  of  Scammony 

"  (Res.  Scamm.) 

Cpndmgied  Redpe. 
Moisten  1000  Gm.  scammony  root  in  No.  30  powder  with  alcohol^  macerate  forty- 
ei^t  hours  after  packing  and  percolate  with  alcohol  to  exhaustion.     Concentrate 
tht  percolate  by  distillation  and  pour  the  residual  thin  syrup  into  hot  water.     After 
«Caiidtng«  the  supernatant  liquid  is  decanted  from  the  precipitated  resin^  which  is 

»«atlDed  DV  decantation  with  two  portions  of  hot  water  and  then  dried  on  a  watcr- 
bsih.     For  detaQs  see  U.8.P.,  p.  359. 
Ctmdtn^ed  Desert  pticn, 
Bvowniflh  translucent  masseS}  of  characteristic  fragrant  odor:  soluble  in  alcohol^ 
9K  fj*r  cent,  is  soluble  in  ether;  soluble  in  alkali  hydroxides;  ash^  not  more  than  I 

P* 

/ie*.— Rosin^  guaiac  and  resins  of  jalap  and  false  scammony.     For  details 
^^^^  V    r  t   .  p»  359. 

j^^V  Remarks* — In  making  this  resin  the  manipulation  is  similar  to  that 
employed  in  preparing  resins  of  jalap  and  of  podophyllum;  the  difference 
being  absence  of  mention  of  amount  of  alcohol  used  in  moistening  the 
dnxii,  ot  the  volume  of  percolate  and  of  evaporated  fluid.  Note  that  the 
precipiUition  is  to  be  in  unacidulated  hot  water. 
Dom* — ^200  milligrammes  (3  grains). 

BmIu  CopldlMi  CU.S.P.  1890)  was  include<i  m  a  number  of  the  editions  of  the 
TTnift^l  5?tAte0Pbarmaeopceia  but  was  dropped  in  the  eighth  revision.  It  is  made  by 
'!  '  tie  oleoresin,  copaiba,  when  the  volatile  oil  passes  over,  leaving  the  resin  in 

th 
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rtirnmc>^  <  i^.  i;rain) Reain  of  podophyllum 

r  imriM-^  {'2  grains) , . .   Resin  of  jalap. 

d^j^j  iiijiiigrammtfs  {^  graina). .,..«...  Resin  of  scammony. 
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CHAPTER  XVI if 
POWDERS    AND    TRITURATIONS 

POWDERS 

A  DEFiNiTiox  for  |>owders  is  somewhat  difficult  unless  we  are  satisfied 
with  the  rather  vague  statement,  combincUionii  of  solid  drugs  in  finely 
divided  form. 

It  is  even  questionable  whether  powders  should  he  grouped  under 
''internal  preparations,**  for  while  idl  ofhrial  powders  are  used  internally, 
there  are  many  prescriptions  for  powdci-s  intended  for  dusting  purposes. 
Pow*der8  are  usually  made  by  trituration  witli  pestle  and  mortar,  though 
dusting-powders  should  be  made  by  niLxing  the  ingredients,  already  re- 
duced to  a  fine  powder,  with  a  spatula,  since  rubbing  in  a  mortar  is  apt 
to  cause  caking. 

In  writing  prescriptions  for  compound  powders  the  physician  usually 
directs  the  trituration  of  a  sufficient  quantity  of  the  ingredients  to  make 
several  powders.  This  is  particularly  useful  from  the  point  of  the  physi- 
cian in  enabling  him  to  prescnl»c»  a  certain  wcighahle  quantity  of  a  potent 
drug,  say,  one  grain  of  arsenic,  and  directing  that  to  be  ruliVuMl  up  with 
the  other  constituents,  and  then  to  be  dispensed  in  a  sufficient  numi>er 
of  parts,  so  that  each  part  will  contain  a  safe  dtm*.  Thus,  if  a  grain  of 
arsenic  is  directed  in  30  powders,  each  |X)wder  will  contain  the  usual  dOM 
of  that  chemicaJ  ('30  grain).  In  preparing  such  powders  it  is  necessary 
for  the  pharmacist  to  exert  great  caution  in  having  the  potent  ingredient 
eufficicntly  triturated  with  the  diluent  to  insure  imiform  and  thorough 
sulnii vision.  The  dividing  of  the  mass  into  the  requisite  numl>er  of 
I)owdi:rs  is  accomplished  in  several  ways.  In  one  the  pap<?rs,  which  are  U> 
hold  the  several  [>ortions  of  the  divided  powder,  are  spread  on  a  clean 
tal>lt^;  the  mixture  transferred  to  the  pap<:T8  in  portions  by  rncuins  of  the 
spatula,  and  when  all  the  substance  has  thus  been  transferred,  an  attempt 
is  made  to  equalise  the  ciimntity  of  f>owder  on  each  paper  by  means  of 
the  eye.  With  practice  one  l>ecomcs  fairly  expert  at  striking  the  requisite 
quantity,  although  tlic*  process,  at  its  best,  is  inaceurat^^,  as  can  l>e  proved 
by  any  pliarmacist  hy  taking  at  random  three  or  four  powders  from  the 
batch  that  is  thus  <livided  and  weighing  each,  A  variation  of  25  to  30 
per  cent,  is  not  unusuab 

In  order  to  render  the  subdivision  more  accurate,  several  appUances 
for  the  iiividing  of  powders  have  Ikh^u  devised.  Of  these  the  most  con* 
vement  Ls  the  Michael  [xjwder  divider  (Fig.  179).     This  consists  of  A 
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tmperin^  cup  iiito  which  the  mixed  powder  is  poured  and  packed  fairly 
uniformly  by  gentle  tapping.  Int^  this  is  then  inserted  a  8j>eeial  separa- 
tor consisting  of  metal  segments,  which  exactly  di\^de  the  cup  into  the 
number  of  powders  desired,  thus  equally  dividing  the  powder  into  the 
desired  portions.  This  being  done,  the  apparatus  m  covered  with  a 
lu^tly  fitting  cap,  provided  with  one  orifice,  through  which  the  contents 
qi  ooKipartn^ents  of  the  divider  can  be  poured  off  one  at  a  time.  By 
turning  the  cap  so  that  the  orifice  changes  from  segment  to  segment »  and 
inverting  aftjer  each  case,  the  contents  of  each  st?gment  can  be  emptied. 
At  its  best,  however,  such  a  powder  divider  is  not  exceedingly  convenient, 
nor  is  it  so  correct  as  one  would  wish. 

The  third,  and  by  all  odds  the  Wst^  method  of  dividing  powders  is 
by  estimating  the  weight  that  each  powder  should  lie,  and  weighing  out 
that  quantity,  and  transferring  it  fortliwith  to  one  of  the  unfolded  papers. 
In  this  way  correct  results  are  obtained,  and  when  once  practised,  the 


Fiir    17^.^ — %fi<*hiu^ra  powdrr  divider. 

is  found  to  demand  but  little  more  time  than  that  consumed  In 
li^nding  by  eye.  In  weighing  powders  it  is  found,  however,  by  reason 
of  Ibe  extreme  accuracy  of  the  process,  that  the  last  powder  is  apt  to  be 
diort  in  weight,  due  to  the  natural  loss  because  of  some  of  the  powder 
adhering  to  the  pestle  and  mortar.  In  the  writer's  practice  he  always 
imgUed  out  a  sufficient  amount  of  each  ingredient  called  for  in  the  pre- 
Miipiion  to  make  one  more  powder  than  the  number  directed,  and  the 
riil^i  excess,  after  weighing  out  the  requisite  numl>er  of  papers,  was  then 
llirown  away.  The  powders  so  divided  are  then  folded  in  separate  pieces 
of  paper;  the  art  of  powder-folding  being  one  acquired  with  a  little  prae- 
Uvt*.  The  process  consists  in  laying  the  requisite  number  of  papers  on 
tl"  '  ^-^-"n  table,  each  provided  with  a  fold  at  the  top,  the  size  of  which  has 
I  ^-rmined  in  advance*     The  subsequent  processes  will  best  bt* 

fliiDwn  m  the  appended  illustrations  (Fig*  IHO),  the  second  stage  l^eing  to 
braig  up  the  lower  edge  of  the  pajx^r  to  the  crease  already  made,  as  sho^'n 
in  &,  The  flap  of  the  crease  is  then  bent  over  on  to  the  edge,  the  paper 
then  taken  and  creased  and  folded  down  to  the  lower  edge  of  the  paper, 
and  then  all  that  remains  is  that  the  two  edges  be  folded  inward,  as  shown 
in  r.  The  folding  of  these  ends,  so  that  the  length  of  each  folded  paper 
W  the?  same,  is  sometimes  performed  on  a  special  powder-folder,  shown 
io  Fig.  181,  although  many  careful  pharmacists  fold  the  paper  as  directed 
upno  the  box  into  which  the  finisheil  powders  are  to  be  placed. 

There  are  now  on  the  market  f>owder  pa|>ers  folded  by  machiner>^ 
mnd  intended  to  be  used  by  oix*ning,  putting  in  the  powder,  and  folding 
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agcain,  but  the  writer  fails  trO  see  wherein  these  give  better  reaults  thaii  tt 
plain  pa|H*r  folded  by  hand,  as  directed  l>elow. 

In  discussing  the  question  of  the  various  forms  of  powder  lx>xeB,  it 
necesBary  here  to  say  that  modern  pharmacists  use  the  so-called  NewYorkI 
powder  box»  shown  in  Fig.  182,  slide  powder  boxes  failing  to  give  as  good| 
results*     Into  this  New  York  powder  box  the  powder  should  be  placed 
upright,  as  is  shown  in  Fig.  180,  e,  and  in  folding  the  powder  each  should 


Fig,  180. — Foidiac  tiowdcn  (see  Uizt). 


be  exactly  the  snmc  size,  and  should  project  from  the  box  to  the 
height — usually  made  about  \\^  inch.     The  finer  grade  of  the  powder  boi 
is  arranged  with  a  sufficient  difference  tetween  the  height  of  the  should^ 
and  of  the  inside  of  the  cover  to  permit  the  papers  to  protrude  that  dL 
tance,  the  object  of  having  the  papers  protrude  being  to  facilitate  the 
removing  of  the  papers  from  the  box. 


F1*.  Ul  — Pow4»r  fnldrir 


Ftc.  183. — N«w  Vork  powdar  box. 


In  preparing  and  successfully  folding  the  paper  it  is  necessary  that 
the  paper  conform  exactly  to  the  dimensions  of  the  box,  and  in  order  ta 
aid  the  pharmacist  in  this  work,  the  so-called  shoulder  boxes  are  made 
the  same  length  and  height,  the  difference  in  the  size  for  the  difTeiioQl 
numlx^rs  of  |iaper^  l>eing  merely  in  the  width.  In  purchasing  lx>xf«  of 
that  kind  the  pharmfuist  should  procure  paper  of  such  size  as  will  make, 
a  perfectly  neat  packagts  that  is,  a  paper  the  length  of  which  is  a  triflej 
Iesj<  than  double  the  interior  length  of  the  box,  while  the  width  of  thi 
paper  should  be  a  little  over  twice  the  height  of  the  box.     Having  ot 
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tiined  paper  of  the  right  dimensions,  all  that  remains  to  be  done  is  to 
burn  the  size  which  the  first  flap  (Fig.  180,  a)  should  be  made.  This  is 
0D  regulated  that  the  powder,  when  folded,  with  the  end  where  the  original 
flap  was  made  coinciding  with  the  finished  folded  paj>er»  will  make  a 
finished  powder  of  the  height  suggt^sted  above,  namely,  one  which  will 
protrude  *  {%  inch  from  the  paper  box. 

Having  folded  a  paper  to  conform  with  the  size  of  the  box,  it  is  ciis- 

tomai^'  to  make  the  finished  powder  smooth  by  rubbing  each  end  down 

with  a  spatula.     The  powders  are  then  gathered  up  from  the  counter  and 

piled  together  with  the  flaps  alternating  up  and  down  (Fig.   180,  d). 

These  precautions  are  required  because  it  will  be  seen  that  the  finished 

powder  is  thicker  where  the  flap  rests  than  in  any  other  portion  of  the 

j»per.     If  the  bunch  of  powders,  say  12  to  24,  were  placed  in  a  box,  all 

10  the  same  position,  this  slight  increase  in  thickness,  multiplied  by  the 

otimber  12  or  24,  would  make  a  decided  discrepancy  in  the  width  of  the  top 

and  bottom  of  a  bunch  of  powders;  and  if  such  were  placed  in  the  box 

in  which  they  fit  snugly,  a  decided  pressure  would  be  exerted  at  the 

upper  edge,  a  pressure,  in  fact,  sufficient  to  cause  the  springing  out  9f  the 

entire  lot  of  pjowders  when  the  first  paper  was  removed  (Fig,  180,/).     By 

mlternating  the  position  of  the  flap  up  and  down  the  pressure  is  equalized 

and  no  such  inconvenience  results. 

Some  pharmacists  follow  the  admirable  custom  of  having  their  name 
and  address  printed  on  their  powder  papers  in  such  a  position  that  the 
printed  matter  will  appear  in  the  center  of  the  folded  paper.  Such  a 
practice  cannot  be  too  strongly  recommended,  because  it  affords  a  highly 
legitiniate  method  of  publicity. 

After  the  powders  are  neatly  folded  and  placed  in  the  box,  the  latter 
18  wrapped  in  an  appropriate  paper  and  tied.  This  leads  us  to  the  very 
important  question  of  the  dispensing  of  packages  in  elegant  form,  an  art 
which  appears  to  the  writer  to  be  falling  into  disuse.  The  first  essential 
in  making  a  successful  package  is  that  the  paper  be  of  exactly  proper  pro- 
pottionSy  and  the  writer  attributes  to  the  introduction  of  the  roll  paper, 
10  hurgieJy  used  in  drug-stores  at  present,  and  supposed  to  be  unrolled 
and  torn  off  as  required,  the  lack  of  care  shown  in  the  modern  package- 
In  former  days  the  paper  was  bought  in  full  sheets  and  was  carefully 
ent  to  the  size  required  for  the  package.  Thus,  for  powder  boxes  the 
paper  waa  cut  in  strips  4  inches  wide,  and  of  a  length  ranging  from  6 
mdies  to  8  inches.  For  pill  boxes  smaller  strips,  say  2}^  inches  wide, 
were  employed.  The  paper  for  1 -ounce  bottles  was  6  by  6  inches,  for 
3-  and  3HJunce  bottles  was  7  by  8f  2  inches;  for  4-  and  6-ounce  bottles 
was  8^  by  11  inches;  for  8-ounce  bottles  was  11  by  11  inches;  while  for 
pir  '  *.  s  it  was  12  by  12  inches.  Of  the  papers  so  cut,  the  one  for 
6-^  ►ttles  usually  sufficed  for  the  careful  wrapping  of  1  to  2  ounces 

oC  an  herb,  and  from  4  to  8  ounces  of  a  chen^ical ;  while  the  larger  sized 
papers  woidd  be  used  for  proportionately  larger  quantities.  The  criti» 
astn  that  might  be  raised  in  regard  to  taking  pains  in  making  packages 
18  till?  time  which  is  required.  As  far  as  the  wrapping  of  a  powder  or  pill 
box  or  of  a  l>ottle,  no  more  time  is  required  for  wrapping  it  carefully  than 
is  -  '•-  1  to  do  the  same  work  carelessly,  and  as  for  the  wrapping  of 
sti'  :tnces,  it  is  recommended  that  the  pharmacist  follow  the  cus- 

tom oi  ulii-f  ime  druggists  of  keeping  on  hand  a  sufficient  stock  of  packages 
already  wrapped,  which  can  be  handed  out  w^hen  demanded.  In  the 
autbor*s  experience,  he  kept  on  hand  packages  of  almost  everything  for 
there  was  at  least  one  demand  a  week.     Of  those  substances  for 
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whi<*h  thoro  was  a  very  slight  demand,  only  one  package  wa»  pi^p 
and  kept  in  the  container,  and  when  this  was  sold,  another  package 
made  at  the  first  leisure  moment.     In  tliia  w^ay  the  pharmacist,  eep 
when  by  himself  in  a  st-ore^  can  facilitate  dispensing  to  an  enoi 
extent,  because  much  time  is  consumed  in  wrapping  packages, 
of  making  a  neat  package  can  be  best  given  accompaiiied  by  ttie  folic 
illustrations: 

Wrapping  a  pill  box:  Take  the  strip  of  paper,  place  the  pill 
thereon,  and  bring  up  the  two  ends,  and  fold  over  into  a  crease,  as  lA 
shown  in  Fig*  183,  a.    The  paper  should  be  made  of  such  a  sixe  thul  m 
second  crease  about  the  size  of  the  first  one  will  bring  the  paper  perfecUy 
firmly  around  the  edge  of  the  pill  box,  as  shown  in  b.     The  paj>er  shoulj" 
then  be  of  sufficient  w^idth  so  that  when  the  edges  are  folded  dow^n  in  it 
flap,  there  will  be  bulging  pieces  of  paper  to  be  cut  off.     In  the  writer 


K 


Fir  183.— Wnpiung  pin  bos  C^e  t«zO. 


experience,  he  preferred  folding  the  open  edges  dowTi  to  the  folded 
as  shown  in  c,  because  when  so  done  the  tying  can  be  done  by  slm^j 
passing  the  string  two  or  thre^?  times  around  the  edge  of  the  1k)x,  as  i« 
shown  in  d.     Some  pharmacists  prefer  to  bring  the  edges  do^ii,  as  ii 
shown  in  e,  when  the  string  must  be  placed,  not  merely  around  the  edi 
but  aroimd  the  edges  of  the  box,  as  is  show^l  in  /.     In  place  of  twincj 
elastic  bands  are  now  used,  and  have  much  to  commend  themsi^lves. 

In  wrapping  a  powder  box  the  procedure  is  similar  to  that  of  a  pil 
box,  as  show^n  in  the  various  stages  in  Fig.  184,  *i  and  b.  The  fhips  ar 
folded  either  as  show^n  in  c  or  d,  and  for  the  same  reason  as  explained  i 
the  case  of  the  pill  boxes. 

In  wrapping  bottlcit  the  mode  of  procedure  is,  fii^st,  to  fohl  the  crea 
as  eJiown  in  Fig.  185,  a,  and,  as  in  the  case  of  the  powder  and  pill  boxe 
the  pa(>er  should  be  of  such  a  size  that  the  siH'orul  fold  will  bring  the  frnf 
snugly  around  the  bottle,  as  shown  in  6.     The  oix*n  edge  at  the  base< 
the  bottle  is  then  folded  in  neat  flaps,  while  tlie  paper  around  the  m 
should  l>e  creased,  i\s  shown  in  c. 

This  done,  the  bottle  is  wrapped  with  string  down  and  back,  and 
finally  wotind  tightly  around  the  neck,  i\s  is  shown  in  d,  ~ 

In  folding  paebiges  the  jmper  is  first  foUled  with  the  creaae,  as  shoi 
in  Fig.  186,  a.  This  ci\»as<*  is  then  lH»nt,  very  great  care  lieing  nxjuir 
to  make  it  exactly  equal  the  whole  length  of  the  package,  as  shown  in 
One  of  the  0|>en  ends  is  then  temporarily  fohled,  as  shown  in  c, 
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the  other  end  is  carefully  folded  away  from  the  flap,  as  shown  in  d.  This 
being  done,  it  is  then  turned  downward,  the  temporary  folding  of  the 
other  end  reopened,  and  refolded  exactly  as  the  other  end,  the  finished 
package  is  then  wrapped  with  a  string,  both  across  its  length  and  width, 


Fig.  184. — Wrapping  powder  box  (see  text). 


M  shown  in  e,  although  for  this  purpose  a  rubber  band  is  frequently 
substituted. 

The  folding  of  solids  in  packages,  as  just  mentioned,  is  becoming 
obsolete,  due  to  the  introduction  of  boxes  for  holding  solid  substances 
tt  prices  justifying  their  free  distribution  by  the  druggist. 


Fig.  185.— Wrapping  bottle  (see  text). 

Such  boxes  should  be  wrapped  with  paper  in  a  manner  similar  to 
the  smaller  powder  boxes,  and  the  use  of  such  boxes  is  growing  very 
popular  because  of  the  convenience  of  keeping  drugs  in  such  containers. 
It  might  be  here  stated  that  all  packages  of  drugs  and  chemicals  wrapped 
in  the  style  above  given  should  be  neatly  labeled. 

As  to  the  choice  of  wrapping-paper,  the  writer  uses  plain  white  paper 
in  preference  to  the  gaudily  colored  papers  so  much  in  vogue  in  modern 
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pharmacies.  He  is  not  alone  in  this  preference,  for  not  long  since  a 
woman  of  refinement  and  culture  spoke  of  the  shocking  lack  of  taste  dis- 
played by  the  average  druggist  in  dispensing  his  drugs  in  gaudy  pink, 
blue,  and  red  paper.  The  manila  paper,  formerly  lately  used  for  the 
cheaper  goods,  should  not  be  used  by  elegant  dispensers;  such  paper  is 
admirably  adapted  to  the  wrapping  of  packages  to  be  sent  by  mail  or 
express,  but  it  should  not  be  seen  wrapped  around  any  product  taken  out 
of  the  drug-store  by  the  purchaser. 

In  pla^  of  string  or  rubber  bands  there  has  been  lately  introduced 
an  attractive  form  of  fastener  in  the  shape  of  ribbon  on  which  is  im- 
printed the  name  of  the  firm.  Although  such  ribbon  is  expensive,  the 
use  of  it  is  good  business,  affording  the  pharmacist  a  convenient  and 
unobtrusive  method  of  publicity. 


Fig.  186. — Wrapping  package  (se«  text). 

To  return  to  the  subject  of  the  dispensing  of  powders:  if  the  powder 
contains  deliquescent  substances,  the  ordinary  powder  paper  should  not 
be  used,  as  the  moisture  will  soon  penetrate  to  the  ingredients  and  the 
paper  will  become  wet.  Such  deliquescent  powders  should  be  wrapped 
in  paraffin  paper  and  then  covered  with  tin-foil  in  order  to  prevent,  as 
far  as  possible,  atmospheric  action. 

The  powders  of  the  pharmacopcna  represent  mixtures  of  the  medicinJ 
constituents  not  divided  into  specific  doses,  the  only  exception  of  this 
rule  being  Seidlitz  powder. 

Even  as  all  the  pharmacopoeial  liquids — such  as  tinctures  and  fluid- 
extracts — are  directed  to  be  finished  as  bulk  fluids  of  definite  strength,  so 
all  official  powders  except  Seidlitz  powders  are  to  be  finished  as  bulk 
masses.  In  this  way  the  pharmacopoeial  powders  differ  from  such  officisl 
solids  as  pills,  lozenges,  and  suppositories,  which  are  finished  in  the  form 
of  di\'ided  doses. 


Process 

All  by  simple  trituration, 
undivided  masses. 


Finisbed  in  divided  doees. 


TABLE  OF  OFFICIAL  POWDERS 
(All  Galkiixc) 

PrsptunuUm 
Finished  in        Aromatic  powder. 

Chalk  powder,  compound. 

Glycymiisa  powder,  compound. 

Powder  oi  ipecac  and  opium. 

Powder  of  jalap,  compound. 

Pbwder  of  rhubarb,  compound. 

Effervescing  powder,  compound. 
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SPECIAL  NOTES  ON  OFFICIAL  POWDERS 
PULVIS  AROMATICnS^Aromatic  Powder 

(Ptilv.  Arom.) 

Condensed  Redpe, 

Ingredients — Saigon  cinnamon  and  Jamaica  ginger,  of  each,  35  Gm.;  cardamom 
seed  ajid  myristica  (freshly  grated),  of  each,  15  Gm. 

ManipukUion, — ^Triturate  the  cardamom  and  nutmeg,  with  a  portion  of  the  cin- 
nmmon  and  then  with  the  rest  of  the  ingredients. 

Remarks. — This  consists  of  cinnamon,  ginger^  cardamom,  and  nutmeg. 
TTie  present  pharmacopceia  directs  the  use  of  cardamom  seed,  depriv^ 
of  pericarps  (the  chaffy  wall  of  the  ovary  constituting  the  so-called 
"hull").  This  is  to  be  crushed  and  then  triturated  to  a  fine  powder  with 
nutmeg  and  a  little  cinnamon,  blended  with  finely  powdered  ginger  and 
cinnamon.  Both  the  cardamom  and  nutmeg  are  very  unstable  in  the 
powdered  form;  hence  the  whole  drugs  are  to  be  powdered  in  the  process 
of  preparation. 

It  is  to  be  noted  that  the  present  pharmacopceia  provides  a  paragraph 
describing  the  microscopy  of  this  powder. 

Aromatic  powder  is  used  chiefly  to  flavor  other  powdered  substances, 
although  it  is  of  some  value  for  relieving  flatulence. 

Dose. — 1  Gm.  (15  grains). 

PULVIS  CRETiE  COMPOSITUS^-Compound  Chalk  Powder 
(Pulv.  Cret  Co.) 

Condensed  Recipe, 

JngredienU. — Prepared  chalk,  30  Gm. ;  powdered  acacia,  20  Gm. ;  powdered  sugar, 
50  Gm. 

Manipulation, — Mix  by  simple  trituration  and  sift.     For  details,  see  U.S. P. 

Remarks. — This  is  the  chief  constituent  of  chalk  mixture  (p.  257),  and 
Ls  official  for  that  reason  alone. 

Note  that  it  is  made  from  prepared  chalk,  not  from  precipitated  chalk, 
for  reasons  given  on  p.  471. 

Dose. — 2  Gm.  (30  grains). 

PULVIS   EFFERVESCENS   COMPOSITUS— Compound   Effervescing 

Powder 

(Pulv.  Eff.  Co.— Seidlitz  Powder) 

The  weight  of  a  mixture  in  a  blue  paper  is  not  less  than  9.5  Gm.  nor  more  than 
10.5  Gm.  and  contains  not  less  than  23  per  cent,  nor  more  than  27  per  cent,  of  sodium 
bicarbonate  and  not  less  than  73  per  cent,  nor  more  than  78  per  cent,  of  potassium  and 
•odium  tartrate. 
Condensed  Recipe. 

Triturate  30  Gm.  sodium  bicarbonate  with  90  Gm.  potassium  and  sodium  tartrate, 
divide  eoually  and  wrap  in  12  blue  papers.  Likewise,  divide  26  Gm.  powdered  tar- 
ttric  acia  into  12  portions  wrapping  each  in  a  white  paper. 

For  assay  of  the  sodium  bicarbonate  and  of  the  potassium  and  sodium 
tartrate,  see  Part  V. 

Remarks. — As  mentioned  previously,  this  is  the  one  official  powder  in 
which  the  constituents  are  divided  into  special  doses,  the  sodium  bicar- 
bonate and  Rochelle  salt  being  divided  into  12  powders,  wrapped  in  blue 
papers,  while  the  tartaric  acid  is  wrapped  in  white  papers.     In  preparing 
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Seidlitz  powders  tlio  dividing  of  the  powder  is  performed  by  using  the 

so-called  Seidlitz  powder-eup  (Fig.  187);  one  of  the  cups  is  purported  to 
liold  tlie  amount  of  Kochelle  salt  and  sodium  bicarbonate  mixture,  whik 
the  Hinaller  cup  is  supposed  to  contain  the  amount  of  tartaric  acid  which  is 
directed.  These  cups  are  used  by  taking  a  large  quantity  of  the  powdered 
substance  on  a  slieet  of  paper,  and  fiUing  the  cup  by  pressing  into  the 
jxjwdered  mas8,  placing  the  cup  over  the  powder  paper,  and  empty! ng 
on  same  by  a  gentle  tapping  of  the  cup  with  a  spatula.  The  use  of  such 
cups,  however,  docs  not  necessarily  mean  a  correct  division  of  the  chem- 
icals, as  the  amount  %vliich  the  cup  will  hold  depends  entirely  upcjn  the 
pressure  exerted.  Some  years  since  an  investigator  weighed  Beidlitx 
powders  obtained  from  the  various  stores  throughout  the  country,  and 
found  that  the  weight  of  the  Rochelle  salt — sodium  lucarljonate  mixture 
put  up  in  blue  pai>er,  ranged  all  the  way  from  133 
grains  to  251  grains,  while  the  white  pajx^r  contained 
from  30  grains  to  5i>  grains  of  tartaric  acid.  (Proper 
quantities,  155  grains  and  38  grains  respectively,) 

For  this  reason  it  is  wisest  to  weigh  out  the  contenttf 
of  each  powder,  a  process  more  feasible  than  it  seetns* 

The  Rochelle  salt— isodium  bicarbonate  mixture  is 
obtainable  in  commerce  under  the  name  of  SeidlHz 
mixinre^  and  that  sometimes  at  a  price  cheaper  tlwm 
the  cost  of  the  separate  ingredients.  There  can  be 
^^iH»wd«^<^p*?^^  ^^^  ^^^^  explanation  of  this  fact:  that  such  ** cheap'' 
Seidlitz  nuxture  contains  more  than  the  25  per  cent,  of 
inexjiensive  sodium  bicarbonate  directed  by  the  pharmacopcpia. 

The  effervescence  occurring  on  mixing  solutions  of  the  contents  of 
the  blue  and  the  white  papers  is  due  to  liberation  of  carbon  dioxide  by 
the  chemical  action  of  the  tartaric  acid  on  the  sodium  bicarlx)nate. 
Details  of  this  reaction  will  be  found  on  p.  4 IS. 

A  difference  noted  between  the  average  home-made  Seidlitz  powder 
and  that  purchased  in  the  market  is  the  superior  keeping  quality  of  acid 
inclosed  in  the  white  papers  of  the  purchased  article.  Tartaric  acid  in 
rather  deliquescent,  and  the  home-made  ^* white  papers^'  frequently 
begin  to  discolor  (the  pap(*r  wrapper  becoming  yellow),  and  not  »t*ldom 
become  a  moist  mass.  This  trouble  can  l>e  obviated  V>y  thoroughly  dr>*- 
ing  the  tartaric  acid  in  an  oven  or  by  spreading  in  the  sunshine  on  a  dry 
day.  The  tartaric  acid  so  dried  will  keep  as  well  when  wrapped  w^  does 
that  of  the  commercial  Seidlitz  |X)wders. 

Before  leaving  the  subject  of  commercial  Sindlitz  powders  refereiM?e 
must  be  made  to  an  excellent  grade  found  on  tiie  market,  the  subdi vision 
and  folding  of  which  are  performed  on  a  special  machine  covered  Ijy 
pat4*nta. 

This  machine — ^the  Doan  SeidUtz  Powder  Machine— is  not  for  sale, 
the  patentee  prefening  to  sell  the  Seidlitz  i>owders  made  on  the  machine, 
and  that  at  a  low  price. 

Seidlitz  powders  are  much  esteemed  as  purgatives,  the  effervcscetie©, 
when  administered,  masking  the  taste  of  Rochelie  salts,  which  is  the  actiTe 
ingre<iient.  As  is  well  known,  Seidlitz  powders  are  administen»d  hy  dia- 
eolvlng  the  contents  of  the  blue  and  of  the  white  powder  in  separate 
glassies  one-third  filled  with  water,  mixing  the  two  liquids,  and  drinking 
while  effervescing;  mti  by  drinking  the  two  Uquids  one  after  the  other, 
as  hai*  licen  done  mort*  than  once,  with  disastrous  results. 
DQ8e. — One  set  of  the  two  powders. 
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PULVIS    GLYCYRRHIZ^    COMPOSITUS— Compound    Powder    of 

Glycyrrhiza 

(Piilv,  Glycyrrh,  Co.— Compound  Licorice  Powder) 

incredunix. — ^Powdered  senna,  ISO  Cini.;  powdered  glycyrrhiza,  236  Gm.;  washed 
■ulpt  I.;  oil  of  fennel,  4  Gm.;  mj^ar,  500  Gm. 

iU  <tri. — Triturate  the  oil  with  jsomo  of  the  BXigar,  add  the  rest  of  fche  in- 

Sredieut^y  mix  by  trituration  and  nm  through  a  No,  80  aieve.  For  details,  see  U.S. P., 
p.  MS, 

Remarks, — Compound  powder  of  glycyrrhiza  is  what  is  commonly 
culled  **  compound  licorice  powder,**  and  is  an  excellent  remedy  for 
costiveness.  Note  its  ingredients,  and  that  washed,  not  sublimed,  sul- 
phur is  employed.  A  paraigraph  describing  the  microscopy  of  the  powder 
is  given  in  the  present  pharmacopoeia. 

Dose, — i  Gm.  (60  grains). 

PULVIS  IPECACUAKH^  ET  OPII— Powder  of  Ipecac  and  Opium 

(Pulv.  Ipecac,  et  Opii. — <Jompoynd  Powder  of  Ipecac.     Dover*8  Powder 
Opii  et  Ipocacuanhie  ptilvis  compositiis  P.L) 

C^ffidensed  Recipe. 

Tritumte  10  Gm.  ipecac,  in  No.  60  pM^wder^  10  Gm,  powdered  opium  and  80  Gm. 
r  of  milk  in  No.  30  powder  until  a  fine  uniform  mixture  results. 


Remarks. — This  is  the  popular  Dover's  powder^  and  contains  10  per 
eent.  ipecac^  10  per  cent,  opium,  and  80  j>er  cent*  sugar  of  milk.  A 
micfoseopic  description  of  the  powder  is  given  in  the  pharmaeopcEia. 

Dose, — 500  milligrammes  (73  :>  grains). 

PULVIS  JALAPiE  COMPOSITUS— Compound  Powder  of  Jalap 

(Pulv.  Jalap.  Co. — Pulvis  Purgans) 
CmidmaBd  Bedpe^ 

Triturate  tx^sethcr  35  Gm.  p<jwdered  jalap  and  65  Gm.  potassium  bitartrate  and 
tbonaift.     For  details,  see  U.S.P,  p,  346, 

Remarks. — This  powder,  sometimes  called  puhis  purgans,  consists  of 
per  cent,  jalap  and  65  per  cent,  crt^atn  of  tartar.     Its  microscopy  is 
^•en  in  the  pharmacopoeia. 
Doae.— 2  Gm.  (30  grains) 

PULVIS  RHEI  COMPOSITUS— Compound  Powder  of  Rhubarb 

(Pulv.  Rhei  Co.) 
C^tidm^ed  Recipe, 

T^ttxirate  25  Gm.  powdered  rhubarb  with  10  Gm,  powdered  Jamaica  ginger,  then 
Mkl  65  Gm.  magnesium  oxide,  mix  by  trituration  and  then  sift.  For  details  gee 
IT-8.P^  p.  347- 

Remarks. — Compound  jx)wder  of  rhubarb  or  rhubarb  and  magnesia 
'lyellow  when  first  prepared,  but  turns  pink  on  standing,  due  to  the  action 
1  alkaline  magnesia  on  the  resins  found  in  rhubarb »  The  pharmacopteial 
"monograph  itieludes  the  microscopy  of  the  powder. 

DtNie, — 2  grammes  (30  grains). 

PuKtIs  Morphinje  Composttus  (U.S.P.  VIII)  or  TuUtj»iH)udef,ymmfidehy 
triftumting  i.5  Gm.  of  morphine  sulphate,  with  33.5  Gm,  or  precipitated  calcium 
wrismkate;  then  with  32  Gm.  of  camphor  previously  pulverized  by  use  of  alcohol; 
nd  Uatiy  with  33  Gm.  of  powdered  glycyrrhiza.  It  enjoyed  considerable  popularity 
in  New  FIngland,  hut  under  pre«ent-day  narcotic  legislation,  its  use  is  discouraged. 

Do»e, — 500  milligrammes  (8  grains). 
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DOSES  OF  OFFICIAL  POVDERS 

500  milligTammes  (8  grains) Powder  of  ipecac,  and  opium. 

1  gramme  (15  grains)  Aromatic  powder. 

2  grammes  (30  grains) Powders  oi  chalk  compound,  jalap  compound, 

rhubarb  compound. 

,  4  grammes  (60  grains) Powder  of  glyc)rrrhi«a  compound. 

One  set  of  two  powders Compound  effervescing  powder. 

POVDERS  OF  THE  NATIONAL  FORBIULART 


I^atin  name 


English  name  or 
synonym 


PuItui       acetanilidi 
compoaituB. 


ComjDound     ace- 
tanuid  powder. 


Pulvis  aloe*  et  can-  ;  Hiera  picra. 
nelUe.  I 


Pulvifl  antimonialia. 
Pulvia  antiflepticuB. 


James'  powder. 


Soluble    antbep- 
tic  powder. 


Pulvis     aromaticuA  !  Rubefacient  spice 
rubifaeiens.  I    powder. 


Pulvw     creue     aro-  i  Aromatic      pow- 
maticua.  der  of  chalk. 

Pulvis     crot»     aro-  :  Aromatic  powder 
maticua  et  opii.       |    of  chalk  and  op- 
'    ium. 


Pulvia  icambir  com- 
poaitua. 


Pulvia  hydrargyri 
chloridi  mitis  et 
jalaps. 


[Pulvia     eatechu 
compodtua. 
N.  F.  III.J 


Calomel 
jalap. 


and 


Ingredienta 

(figures  show  amount  used  in  100 

grammes) 


Pulvis  kino  et    opii  [ Pulvia  kino  com- 

compositua.  poaitua  N.F.III.) 

Pulvis  myricc  com-  Compoaition 

positua.  powder. 

Pulvij     pancrratini  Peptonising  pow- 

compoaitua.  der. 


Pulvia  rhci  et  mag-  Compound 

neaijB  aniaatua.  powder. 

Pulvia  talri  coniptH*-  Boro-aalicylated 

itua.  powder  of  talc. 


Acetanilid,   70  Gm.;  caffeine;  sodium 
bicarbonate. 


Aloea.  80  Gm.;  canella.  20  Qm. 


Antimony  oxide,  33  Gm.;  precipitated 
calcium  phosphate. 

Salicylic  acid:  phenol,  1  Om.;euealyp- 
tol;  menthol;  thymol:  sine  sulphate, 
125  Gm.;  boric  acid. 

Clove;  Saigon  cinnamon:  ginger;  cap- 
sicum. 


Saigon    cinnamon:    myristica;    dove; 
cardamom  seed;  prepa^red  chalk;  sugar. 

Powdered    opium.  2.5  Gm.;  aromatic 
powder  of  chalk. 


Gambir;  kino;  krameria;  Saigon   cin- 
namon; myristica. 


Mild    mercuroua    chloride;    34    Gm.; 
J*Up. 


Kino;  powdered  opium,  5  Gm.;  Saigon 
cinnamon. 

Bayberry     bark;     ginger;     capsicum; 
clove. 

Pancreatin.  20  Gm.;  sodium  bicarbon- 
ate. 


Rhubarb,  35  Gm.;  heavv  magnesium 
oxide;  anethol.  Alcohol  to  facilitate 
admixture. 

Salicylic  and  boric  acids;  talc. 


Remarks 


Seep.  WI.    Doss. — 
300  milUgrammM 
(5  grains). 

Dot. — 300  milli- 
grammes (5  grains). 

Doss.— aOO  milli. 
grammes  (8  grabw). 


Moistened  wiCh 
warm  dilttted  ale^* 
hoi  or  vinecar,  it 
inves  a  apie*  poul- 

tiee. 

Doss. — 2  gramm— 
(80  grains). 

l)oas.— 1 
.(15  grains). 


Doss. — 1.3     gramms 

(20  grains). 


Dos«.--«50         

grammes  (10  gralM) . 


Dm«. — 1  gramme  (15' 
grains). 

Doss. — 1  grmmme  (15 

grains). 

One     and     one-half 


of   peptoniaing   500 
mils  of  fresh  milk. 


Dow. — (for    infanti'i 
300  milligrai 


grains). 


(« 


The   popular   borattd 
talcum. 


SPECIES 

'This  represent s  u  mixture  of  drugs,  usually  of  vegetable  origin,  dispensed  either 
in  coarse  powder  or  in  a  more  or  loss  roughlv  comminuted  form.  There  is  no  pharma- 
copoeia representative  of  this  class,  but  the  following  are  included  in  the  National 
Formulary. 

Spedet  EmoUientet  or  Emollient  Cataplasm,  consisting  of  altham  leaves;  mallow 
laaves;  melilot,  matricaria  and  linseed. 

^•dei  LajuitiTA  or  St,  Germain  Tea,  consisting  of  senna,  elder  flowers;  fennel; 
aake;  and  potassium  bitartrate. 

Spedet  Pectoralet  or  Breast  Tea,  consisting  of  althiea;  coltsfoot;  Russian  glyc3rr* 
lUta;  aniae;  mullein  flowers;  orris  root. 
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Triturations  were  suggested  by  similar  preparations  used  in  homeo- 
ithic  practice.  The  pharmacopoeia  gives  a  general  formula  calling  for 
!0  per  cent*  of  the  medicinal  substance  and  90  per  cent,  of  sugar  of  milk. 
There  is  only  one  ofiicia!  triturate  in  which  the  medicating  substance  is 
specifically  mentioned,  namely.  Triturate  of  Eluterin. 


u5 


TMTURATIONES— Trituratioiis 


nleas  otherwise  directed,  Triturationfl  are  to  be  prepared  according  to  the  fol- 
lowing formula : 

Rtcipe. 

The  Substance,  ten  grammes ID  Om. 

Sugar  of  Milk,  in  moderately  fine  powder,  ninety  grammes. . .        90  Gm» 

To  make  one  hundred  gramuien _ 100  Gm, 

Weigh  the  SubBtance  and  the  Sugar  of  Milk  separately:  then  place  the  Substance, 
prer^usly  reduced,  if  necessary,  to  a  moderately  fine  powder,  in  a  mortar;  add  about 
tn  eouai  measure  of  Sugar  of  &lilk,  mix  well  by  means  of  a  spatula,  and  triturate  the 
|>OwderB  thoroughly  together.  Then  add  fresh  portions  of  the  Sugar  of  Milk,  from 
itme  to  time,  until  the  whole  is  added,  and  continue  the  trituration  afl^r  each  addi- 
tioii  until  the  Substance  is  intimately  mixed  with  the  Sugar  of  Milk  and  reduced  to 
»  fine  powder. 

Remarks, — Note  that  the  sugar  of  milk  must  l>e  added  little  by  little. 


TWTURATIO  ELATERINI— Trituration  of  Elaterin 


ReHpt. 


(Trit.  ElateriiL) 


Elaterin,  tm  grammes. .  .  ,        , 

Sugar  of  Milkf  in  moderately  fine  powder,  ninetif  grammes 

To  make  one  hundred  gramme f< 
Mix  them  thoroughly  by  trituration. 


10  Gm. 
90  Gm. 

100  Gm. 


Dote. — 30  milligrammes  {}2  grain). 

Homeopathic  triturates  are  grouped  into  the  classes  "x*'  or  dilutions  one  in  10: 
**c**  or  dilutions  one  in  100 j  and  *'m"  or  dilutiona  one  in  1000.  A  dilution  '*2x 
or  **xx'*  Is  prepared  by  triturating  one  part  of  the  drug  with  9  parts  of  the  diluent 
(nuiking  an  **x"  triturate)  and  then  triturating  one  part  of  this  "x**  triturate  with 
moe  parts  of  diluent.  Ordinary  mortals  would  <*«insider  this  '*2x"  trituration  clearly 
m  1  per  fn*nt,  preparation,  the  same  as  a  "c**  dilution,  which  is  also  certainly  a  1  per 
cent,  *  '  n,  but  homeopaths  insist  that  the  differing  manipulation  makes  the 

t»o  pr  lite  different.     In  paasing  it  might  be  said  that  homeopathic  tinctures 

**3c"  ari'j     <      ure  prepared  on  a  similar  theory*. 

OLEO^ACCHARA 

Thkia  s  elaas  of  unofficial  preparationa  which,  as  suggested  by  the  name,  "oleum" 
d  "jacch^mm/'  reppeeenta  a  sugar  which  has  been  flavored  with  some  aromatic  oih 
Soeii  oleo-ttftoehara  or  oil-sugars  are  quite  popular  in  Germany,  w  here  they  are  used 
WM  dtltl^t0  If)  thr  : — T-  -mg  of  many  powders.  They  are  made  by  placing'  the  sugar 
to  ft  moriaTf  add  'lutile  oil,  and  triturating  until  the  oil  is  tborougldy  divi<led 

liv  thr  AUffjir.      !  ..  .jiud  Formulary  gives  a  general  formula  for  the  manufacture 

tt'  At  they  be  made  liy  triturating  2  mils  of  the  prescribed  volatile 

oi  s  of  powdered  8Ugar.     Those  mostly  prescribed  are  the  otl^ugar 

of  auAM^  oi  fennel*  and  of  peppermint. 

ADMINISTRATION  OF  POWDERS 

A  medicated  powder  is  usually  administered  by  placing  the  proper 
dcMv  if  mall,  on  the  tongue^  and  then  swallowing  same  in  a  draft  of  water* 
lo  caaee  of  iotensseiy  bitter  substances,  such  administration  is  scarcely 
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aiKairi,  but  the  ^Titc^r  failB  to  see  wherein  these  give  better  results  than  a 
plain  pa|)er  folded  by  hand,  a*  directed  below. 

In  discussinR  the  question  of  the  various  forma  of  powder  lK)xes,  it  is 
necessary  here  to  say  that  modern  pharmacists  use  the  so-called  New  York 
ponder  box,  shown  in  Fig,  182,  slide  powder  lioxes  fiiiiing  to  give  as  good 
results.  Into  this  New  York  powder  V>ox  the  p<^wder  should  Iw  placed 
upright,  as  is  shown  in  Fig.  180,  e,  and  in  folding  the  jx>wder  each  should 


^  ^s 


Fi«.  laO.— Foldint  fKi«r4en  (we  t«ct). 


be  exactly  the  same  size,  and  should  project  from  the  box  to  the 
heigh t^usually  made  al>out  ^ie  iueh.  The  finer  grade  of  the  powder  bds 
is  arranged  with  a  sufficient  difference  between  the  height  of  the  shoulder 
and  of  the  inside  of  the  cover  to  permit  the  papers  to  protrude  that  dis* 
tance^  the  object  of  having  the  papera  protrude  being  to  facilitate  the 
removing  of  the  papers  from  the  box. 


FIC.  JSl^Homltf  M 


¥\t.  UI2.— New  York  powd«r  bos. 


In  preparing  and  suceeasfully  folding  the  paper  Jt  is  necessary  tkat 
the  paper  conform  exactly  to  the  dimensions  of  the  box,  and  in  order  to 
aid  the  j'  fi  this  work,  the  so-called  shoulder  boxes  are  made 

the  samt  hHght,  the  differt»nee  in  the  size  for  the  difTcreiit 

nnmliers  of  piip«  merely  in  the  width.     In  purchamng  boxes  of 

that  kind  the  phn  i  should  procure  paper  of  such  size  as  will  make 

a  perfwvtly  neat  package;  that  is,  a  paper  the  length  of  which  is  a  trifle 
le«is  than  double  the  int4?rior  length  of  the  box,  while  the  width  of  the 
paper  should  be  a  little  over  twice  the  height  of  the  box.     Having  ob- 
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tird  paper  of  the  right  dimensions,  all  that  rcraains  to  be  done  is  to 

rii  the  si»e  which  the  fii-st  flap  (Fig.  ISO,  a)  should  be  made.  This  is 
i  regulated  that  the  powder,  when  folded,  with  the  end  where  the  original 
Ip  was  made  coinciding  with  the  finished  folded  paper,  wnll  make  a 
finijihed  powder  of  the  height  suggested  above,  namely,  one  which  will 
protrude  }{%  inch  from  the  paper  box. 

Having  folded  a  paper  to  conform  with  the  size  of  the  box,  it  is  cus- 
t4>mary  to  make  the  finished  powder  smooth  by  rubbing  each  end  down 
with  a  spatula.  The  powders  are  tlien  gathered  up  from  the  counter  and 
ptfesd  together  with  the  flaps  alternating  up  and  down  (Fig.  180,  d). 
These  precautions  are  required  because  it  will  be  seen  that  the  finished 
powder  is  thicker  where  the  flap  rests  than  in  any  other  portion  of  the 
paper.  If  the  bunch  of  powders,  say  12  to  24,  were  placed  in  a  box,  all 
in  the  same  position,  this  slight  increase  in  thickness,  muUiplied  by  the 
number  12  or  24,  would  make  a  decided  discrepancy  in  the  width  of  the  top 
and  bottom  of  a  bunch  of  powders;  and  if  such  were  placed  in  the  box 
in  which  they  fit  snugly,  a  decided  pressure  would  be  exerted  at  the 
upper  edge,  a  pressure,  in  fact,  suflicient  to  cause  the  springing  out  of  the 
entire  lot  of  powders  when  the  first  paper  was  removed  (Fig.  180,/)*  By 
alternating  the  positipn  of  the  flap  up  and  down  the  pressure  is  equalized 
and  no  such  inconvenience  results. 

Some  pharmacists  follow  the  admirable  custom  of  having  their  name 
and  address  printed  on  their  powder  papers  in  such  a  position  that  the 
printed  matter  will  appear  in  the  center  of  the  folded  paper.  Such  a 
practice  cannot  be  too  strongly  recommended,  because  it  affords  a  highly 
legitimate  method  of  publicity. 

After  the  powders  are  neatly  folded  and  placed  in  the  box,  the  latter 
is  wrapped  in  an  appropriate  paper  and  tied.  This  leads  us  to  the  very 
important  question  of  the  dispensing  of  packages  in  elegant  form,  an  art 
which  app)ears  to  the  ^Titer  to  be  falling  into  diisuse.  The  first  essential 
in  making  a  successful  package  is  that  the  paper  te  of  exactly  proper  pro- 
portions, and  the  writer  attributes  to  the  introduction  of  the  roll  paper, 
io  largely  used  in  drug-stores  at  present,  and  supposed  to  be  unrolled 
and  torn  oflf  as  required,  the  lack  of  care  shown  in  the  modern  package. 

In  former  days  the  pap)er  was  bought  in  full  sheets  and  was  carefully 
cut  to  the  size  required  for  the  package.  Thus,  for  powder  boxes  the 
paper  was  cut  in  strips  4  inches  wide,  and  of  a  length  ranging  from  6 
ineht^  to  8  inches.  For  pill  boxes  smaller  strips,  siiy  2^2  inches  wide, 
were  employed.  The  paper  for  Injimce  bottles  was  6  by  6  inches,  for 
2-  and  3-ounce  bottles  was  7  by  8J2  inches;  for  4-  and  6-ounce  bottler 
was  Sli  by  11  inches;  for  8-ounce  bottles  was  11  by  11  inches;  while  for 
pint  bottles  it  was  12  by  12  inches.  Of  the  papei-s  so  cut,  the  one  for 
6-ounce  bottl<*s  usually  sufficed  for  the  careful  wrapping  of  1  to  2  ounces 
^hcrb,  and  from  4  to  8  ounces  of  a  chemical;  while  the  larger  sized 
^  would  be  ust*d  for  proportionately  larger  quantities.     The  criti- 

IJim  that  might  be  raised  in  regard  to  taking  pains  in  making  packages 
is  the  time  which  is  requii*ed.  As  far  as  the  \^Tapping  of  a  powder  or  pill 
box  or  of  a  bottle,  no  more  time  is  required  for  wrapping  it  carefully  than 
is  required  to  do  the  same  work  carelessly,  and  as  for  the  wrapping  of 
solid  sulwtances,  it  is  recommended  that  the  pharmacist  follow  the  cus- 
loo)  of  old-time  druggists  of  keeping  on  hand  a  sufficient  stock  of  packages 
already  wrapped,  which  can  be  handed  out  when  demanded.  In  the 
j|thor*8  experience,  he  kept  on  hand  packages  of  almost  everything  for 
ich  there  was  at  least  one  demand  a  week.     Of  those  substiinces  for 
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which  there  was  a  very  glight  demand^  only  one  package  was  prej 
and  kept  in  the  container,  and  when  this  waa  sold,  another  package  v^ 
made  at  the  first  leisure  moment.     In  this  way  the  pharmacist,  espec' 
when  by  himself  in  a  store,  can  facilitate  disfxmsinj^  to  an  enor 
extent,  because  much  time  is  consumed  in  wrapping  packages.     Detiiit 
of  making  a  neat  package  can  be  best  given  accompanied  by  ttve  foUowin^l 
ilhiflt  rat  ions: 

Wrapping  a  pill  box:  Take  the  strip  of  paper,  place  the  pill  box 
thereon^  and  bring  up  the  two  ends,  and  fold  over  int<}  a  crease,  as  iu 
ehown  in  Fig.  183,  a.  The  paper  should  l>e  made  of  such  a  size  that 
second  crease  about  the  size  of  the  fii-st  one  will  bring  tbe  pap<*r  p'rfei^tlj 
firmly  around  the  edge  of  the  pill  box,  as  shown  in  6*  The  paper  shoula| 
then  be  of  sufficient  width  so  ttiat  when  the  edges  are  folded  down  in  th< 
flap,  there  will  be  bulging  pieces  of  paper  to  be  cut  off.     In  the  writer*! 


Fic.  Ifta.^Wrmpfii&c  pill  box  (•««  t«it). 

^  erienee,  he  preferred  folding  the  open  edges  down  to  the  folded 

shown  in  c,  because  when  so  done  the  tying  can  Ik*  done  by  simp 
passing  the  string  tw^o  or  three  tiuie.s  around  the  edge  of  the  box,  as  uil 
shown  in  d.  Some  pharmacists  prefer  to  bring  the  edgc^s  down,  as  i§l 
shown  in  e,  when  the  string  must  l>e  placed,  not  merely  around  the  edgeeJ 
but  around  the  edges  of  tlie  i)ox»  as  is  show^n  in  /.  In  place  of  twine,] 
elastic  bands  arc  now  used,  and  have  much  to  commend  themselves* 

In  wrapping  a  powder  bux  the  procedure  is  simihir  to  that  of  a  piUj 
Ik)x,  IIS  shown  in  the  various  stages  in  Fig.  184,  a  and  b.     The  flaps  an>1 
folded  either  as  show^ii  in  c  or  d,  and  for  the  same  reason  as  ex]ilained  to 
the  case  of  the  pill  boxes. 

In  wrapping  bottles  the  mode  of  procedure  is,  first,  to  fold  the  crease^ 
as  shown  in  Fig.  185,  a,  and,  as  in  the  cam*  of  the  |X)wder  and  pill  Imxes. 
the  papcT  should  be  of  such  a  size  that  the  second  fold  will  bring  the  papeH 
sinigly  around  the  bottle,  as  shown  in  fc.     llie  o|>en  edge  at  the  base  or 
the  bottle  is  then  folded  in  neat  flaps,  while  the  paper  around  the  neclsl 
should  be  creased,  as  shown  in  c. 

This  done^  the  bottle  is  wrapixxl  with  string  down  and  back,  and 
finally  wound  tightly  around  the  neck,  as  is  shown  in  d. 

In  folding  packages  the  paper  is  first  folded  with  the  crease,  as  showf 
in  Fig.  185,  a.     This  crease  is  then  bent,  very  great  care  being  requtr 
to  nuike  it  exactly  equal  the  whole  length  of  the  package,  as  shown  in  fcJ 
One  of  the  open  ends  is  then  temporarily  folded,  iis  show^n  in  c,  while 
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the  other  end  is  carefully  folded  away  from  the  flap,  as  shown  in  d.  This 
being  done,  it  is  then  turned  downward,  the  temporary  folding  of  the 
other  end  reopened,  and  refolded  exactly  as  the  other  end,  the  finished 
package  is  then  wrapped  with  a  string,  both  across  its  length  and  width. 


184. — Wrapping  powder  box  (see  text). 


as  shown  in  e,  although  for  this  purpose  a  rubber  band  is  frequently 
substituted. 

The  folding  of  solids  in  packages,  as  just  mentioned,  is  becoming 
obsolete,  due  to  the  introduction  of  boxes  for  holding  solid  substances 
at  prices  justifying  their  free  distribution  by  the  druggist. 


185. — Wrapping  bottle  (see  text). 


Such  boxes  should  be  wrapped  with  paper  in  a  manner  similar  to 
the  smaller  powder  boxes,  and  the  use  of  such  boxes  is  growing  very 
popular  because  of  the  convenience  of  keeping  drugs  in  such  containers. 
It  might  be  here  stated  that  all  packages  of  drugs  and  chemicals  wrapped 
in  the  style  above  given  should  be  neatly  labeled. 

As  to  the  choice  of  wrapping-paper,  the  writer  uses  plain  white  paper 
in  preference  to  the  gaudily  colored  papers  so  much  in  vogue  in  modern 

19 
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SPECIAL  NOTES  ON  OFFICIAL  POWDERS 
PULVIS  AROMATICUS— Aromatic  Powder 

(Pulv*  AromO 

^ondenmd  Recipe. 

in^retHenU — SaiKon  uinimmon  and  Jamaif-a  KiiiKer,  of  each,  35  Gm.;  cardamom 
'^- My  ^ated),  of  each,  lo  Gm. 

rate  the  cardamom  and  ttutmeR,  with  a  portion  of  the  cin- 
...    iic  rest  of  the  higredientt* 

^_    f. — This  consists  of  cinnamon,  ginger,  cardamom,  and  nutmeg. 

present  pharmacopceia  directs  the  use  of  cardamom  80t»d,  deprived 
of  pericar|>8  (the  chaffy  wall  of  the  ovaiy  constituting  the  so-called 
*'huir').  This  is  to  be  crushed  and  then  triturated  to  a  fine  powder  with 
nutmeg  and  a  little  cinnamon,  blended  with  finely  powdered  ginger  and 
cinnamon.  Both  the  cardamom  and  nutmeg  are  very  unstable  in  the 
powdered  form ;  hence  the  whole  drugs  are  to  be  powdered  in  the  process 
of  preparation. 

It  is  to  be  noted  that  the  present  pharmacopoeia  provides  a  paragraph 
describing  the  microscopy  of  this  powder. 

Aromatic  powder  Ls  used  chiefly  to  flavor  other  powdered  substances, 
although  it  is  of  some  value  for  relieving  flatulence, 

Do9e^ — 1  Gm.  (15  grains). 

PULVIS  CRETJE  COMPOSITUS— Compound  Chalk  Powder 
(Pulv,  Cret.  Co.) 
ingreditfUjf. — Prepared  chalk,  30  Gm.;  powdered  acacia,  20  Gm.;  powdered  sugar, 

aoGfti. 

Manipuiation, — Mix  by  aimple  trituration  and  ailt.     For  details,  see  U.S. P. 

Hemark^, — This  is  the  chief  constituent  of  chalk  mixture  (p.  257),  and 
i*  official  for  that  reason  alone. 

Note  that  it  is  made  from  prepared  chalk,  not  from  precipitated  chalk, 
for  reasons  given  on  p.  47  L 

I>me. — 2  Gm.  (30  grains). 


PULVIS   EFFERVESCENS   COMPOSITUS— Compound   Eflfervescing 

Powder 

(Pulv,  Eff,  Co.— SeidHtz  Powder) 

The  weight  of  a  mixture  in  a  blue  paper  is  not  leas  than  9.5  Gm.  nor  more  than 
1(1.5  Gm.  and  contains  nut  less  than  23  per  cent*  nor  more  than  27  per  cent,  of  sodium 
liicarl>oaat€  and  not  lens  than  73  per  cent,  nor  mare  than  7S  per  cent,  of  potassium  and 
gpdittm  tartrate. 
Cimdrr         "'^  •.;><. 

Tr  It  Gm.  Bodium  bicarbonate  with  90  Gm.  potassium  and  sodium  tartrate, 

dividf*  cnuniiy  and  wrap  in  12  blue  papers.     Likewise^  divide  26  Gm.  powdered  tar- 
tafie  aeid  into  12  portions  wrapping  each  in  a  white  paper, 

Far  OMay  of  the  sodium  bicarbonate  and  of  the  potassium  and  sodium 
t&rtmte,  see  Part  V. 

Remarks, — As  mentioned  previously,  this  is  the  one  official  powder  in 
whieh  the  constituents  are  divided  into  special  doses,  the  sodium  bicar- 
bcmate  and  Rochelle  salt  being  divided  into  12  powders,  wrapped  in  blue 
papers,  while  the  tartaric  acid  is  wrapped  in  white  papers.     In  preparing 
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Soidlitz  powders  the  dtviding  of  the  powder  is  performed  by  using  the 
so-called  Sddliiz  powd*»r-eup  (Fig.  187);  one  of  the  cups  is  purported  to 
hold  the  amount  of  Ruchelle  salt  and  sodium  bicarbonate  inixture»  while 
the  smaller  cup  is  supposed  to  eontain  the  amount  of  tartarle  acid  which  i» 
directed*     Thes*:*  cups  are  used  hy  takinjj  a  large  quantity  of  the  powderixl 
Hubstance  on  a  sheet  of  pa|.)er,  and  tilling  the  cup  by  pressing  into  the 
jKJwdered  miiss,  placing  the  cup  over  the  powder  pai>er,  and  emptying 
on  same  by  a  gentle  tapping  of  the  cup  with  a  spatula.     The  use  of  such  | 
€\x\m,  however,  does  not  necessarily  mean  a  correct  division  of  the  chem- 
icals, as  the  amount  which  the  cup  will  hold  depnds  entirely  upon  the 
pressure  exerted.     Some  years  since  an  investigator  weighed  Seidlitx 
powders  obtained  from  the  various  stores  throughout  the  countr>%  and 
found  that  the  weight  of  the  Rochelle  salt. — sodium  l>icarbonat4^,  mixture 
^^^^^       put   up   in    blue    pajxr,    ranged  all  the  way  from    133 
^^^^H      grains  to  251  grains,  while  the  white  pajxr  contained 
^^^^^H      from  W  grains  to  50  grains  of  tartaric  acid.     (Proper 
^^^^^m       quantities,  155  grains  and  33  gnuns  respectively.) 
^^^^  For  this  reason  it  is  wisest  to  weigh  out  the  eontentii  [ 

^M  «»f  each  powder,  a  process  more  feasible  tlian  it  scema. 

^w  The   Rochelle  salt — sodium   bicarlK>nate  mixture  is 

^^L  obtainable   in  commerce    under    the  name    of    Scidliiz 

^^B         nnxture^  and  that  sometimes  at  a  price   cheaper   than 
^^^P        the  cost   of   the   separate   ingredients.     There   can  Iw* 
''*V*i<^^^*'    but  one  explanation  of  this  fact:   that    such   "cheap*' 
Seidlitz  mixture  contains  more  than  the  25  per  cent,  of 
inexpensive  sodium  bicarbonate  directed  by  the  pharmacopoeia. 

The  effervescence  occurring  on  mixing  solutions  of  the  contents  of 
the  blue  and  the  white  papers  is  due  to  Ul>eration  of  carbon  dioxide  by 
the  chemical  action  of  the  tartaric  acid  on  the  sodium  biciirl>onat<e. 
Details  of  this  reaction  will  be  found  on  p.  418. 

A  diflference  noted  between  the  average  home-made  Seidlitz  pow<ler 
and  that  purchased  in  the  market  is  the  superior  keeping  quality  of  acid 
LDclo^ad  in  the  white  papers  of  the  piirchast»d  article.  Tartaric  acid  is 
rather  deliqut*scent,  and  the  home-made  'Svhite  pa|>ers'*  frequently 
begin  to  discolor  (the  paper  wrapper  becoming  yellow),  and  not  st>ldom 
become  a  moist  mass.  This  trouble  can  Ix^  obviated  by  thoroughly  dr>'- 
ing  the  tartaric  acid  in  an  oven  or  by  spreading  in  the  smishine  on  a  dry 
day.  The  tartaric  acid  so  drieil  will  keep  as  well  when  wrapped  as  does 
that  of  the  commercial  SeidlitsE  powders. 

Before  leaving  the  subject  of  commercial  Seidlitz  powders  reference 
must  be  miule  to  an  excellent  grade  found  on  the  market,  the  subdivision 
and  folding  of  which  are  performed  on  a  s|>ecial  machine  covered  by 
patents. 

This  machine — -the  Doan  Seidlitz  Powder  Machint* — is  not  for  sale, 
the  patentee  prefiTring  to  st»ll  the  Seidlitz  powders  made  on  the  machine^ 
and  that  at  a  low  price. 

Seitilitz  |>ow<iers  are  much  esteemed  as  purgatives^  the  efFerveseenre, 
when  admin isten^d,  masking  the  taste  of  Rochelle  sidts,  which  is  the  active 
ingredient.  As  is  well  known.  Seidlitz  powders  are  administered  by  dis- 
sorving  the  contetits  of  the  blue  and  of  tlu>  white  jxiwder  in  sefmrnte 
glasses  one-third  filled  with  water,  mixing  the  two  liquids,  and  drinking 
while  effrr^*escing;  not  by  drinking  the  two  liquids  one  after  the  other, 
afi  has  been  done  more  than  once,  with  disastrous  results. 
Do9t. — One  s*et  of  the  two  jyowders. 
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PULVIS    GLYCYRRHIZ^    COMPOSITDS— Compound    Powder    of 

Glycyrrhiza 

(Pulv,  Glycyrrh,  Co, — Compound  Licorice  Powder) 
CondtHM'd  Rfcipe. 

|r*o/>j,i  n/v  — Powdered  seima,  180  Cini.;  p<jwdere?d  glyc>Trhjza»  236  Gm.;  washed 
milplii  :  oil  of  fennel,  4  Gnu;  suj^ur,  500  Gm, 

M'  n. — Tritumtc  the  oil  with  some  of  the  sugar,  add  the  rest  of  the  in- 

gredteutA^  mix  by  trituration  and  run  through  a  No,  80  sieve.     For  details,  see  U.S.P., 
p.  345. 

Remarks, — C'onijKJund  powder  of  glycyrrhiza  is  what  is  commonly 
called  **  compound  licurice  powder/'  and  is  an  excellent  remedy  for 
costiveness.  Note  its  ingredients,  and  that  washed,  not  sublimed,  sul- 
phur is  employed.  A  paragraph  describing  the  microscopy  of  the  powder 
is  given  in  the  present  pharmacojXEia. 

Dow,^A  Gm.  (60  grains) . 

PULVIS  IPECACUAKHjE  ET  OPII— Powder  of  Ipecac  and  Opium 

(Puiv*  Ipecac,  et  Opii.— Compound  Powder  of  Ipecac,     Dover's  Po%vder 

Opii  et  Ipecacuanhfe  pulvis  compositus  PJ.) 
Cmtdtn9ed  Recipe, 

Triturate  10  Gm,  ipecac,  in  No.  60  powder,  10  Gm.  powdered  opium  and  80  Gm, 
migar  of  milk  in  No.  30  powder  until  a  fine  uniform  mixture  result^?. 

Remarks, — This  is  the  popular  Dover  s  powder,  and  contains  10  per 
cent,  ipecac,  10  per  cent,  opium,  and  80  per  cent,  sugar  of  milk.  A 
microecopic  description  of  the  powder  is  given  in  the  pharmacopoeia. 

Done, — ^.500  milligrammes  (73  2  grains), 

PULVIS  JALAPS  COMPOSITUS— Compound  Powder  of  Jalap 

(Pulv,  Jalap.  Co. — ^Pulvis  Purgans) 
CtmdenBfd  Rtcipt, 

Triturate  together  35  Gm.  powdered  jalap  and  d5  Gm.  potassium  bitartrate  and 
theD  sift.     For  details,  see  U.S,P,  p,  346. 

Remarks, — This  powder,  sometimes  called  ptdms  ptirgans,  consists  of 
35  per  cent,  jalap  and  65  per  cent,  cream  of  tartar.  Its  microscopy  is 
given  in  the  pharmacopoDia. 

Do^. — 2  Gm.  (30  grains) 

PULVIS  RHEI  COMPOSITUS— Compound  Powder  of  Rhubarb 

(Pulv.  Rhei  Co.) 
C^mdeMtd  R€np§, 

Triturate  25  Gm.  powdered  rhubarb  with  10  Gm.  powderetl  Jamuica  ginger,  then 
add  65  Gm.  magnesium  oxide,  mix  by  trituration  and  then  sift.  For  details  see 
U.S.P.,  p,  347. 


m< 

Ui 


Remarks. — Compound  powder  of  rhubarb  or  rhubarb  and  rnagnema 
yellow  when  first  prepared,  but  turns  pink  on  standing,  due  to  the  action 
alkaline  magnesia  on  the  resins  found  in  rhubarb.    The  pharnmcopceial 
monograph  includes  the  microscopy  of  the  powder, 
lhh'ir^—2  grammes  (30  grains). 

Pttlvb  MqrphinsB  Compositus  (U.S.P,   VI H)  or   Tulles  pou^tier,  was  matle  by 
ti    nf  morphine  sulphate,  with  33.5  Gnu  of  precipitated  calcium 


of  camphor  previously  pulverizeti  by  use  t»f  alcohol; 


Di^ge, — 500  miUigranimes  (8  grains). 


eariior  li  32  Gm,  ... 

and  U-  rn.  of  powdered  glycyrrhiza.     It  enjoyed  considerable  popularity 

■     la  Kew  Ln^Aud,  but  under  present-day  narcotic  legislation,  its  use  is  discouraged. 
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the  pill  maKfl  should  be  mhMe;  that  ia,  on  being  introduced  into  the  stoin* 
lich  it  should  disintegrate  within  a  reasonable  time. 

In  making  a  pill  mass  we  usually  have  recourse  to  the  excipient,  and 
this  exeipient  is  different  from  what  we  usually  and  narrowly  conceive 
it  to  be.  Ordinarily,  we  consider  it  as  a  sticky  mass  with  which  we 
** paste"  up  a  solid  into  pill  form*  In  the  broad  sense,  however,  the  t^rm 
applies  with  equal  force  to  those  substances  with  which  we  solidify  liquids 
into  pill  form— like  the  magnesia  used  to  solidify  copaiba. 

Among  the  excipients  used  in  making  pharmaceutic  pills  are  tiHUeTf 
Sfdphnric  acid,  syrup ^  m^up  of  acacia,  mucilage  of  acndaj  glycerin,  ^lueoM, 
honey f  ghjcerite  of  tragncanih^  extract  of  gentian,  brecLd-crurnba^  aoap,  re»in 
cerate,  petroleum  mafis. 

Water  is  usc*d  for  making  pills  only  when  the  pill  mass  contains  Home 
ingredient,  which,  when  moistened,  forms  an  exeipient.  Thus,  if  the 
mixed  powder  contains  gummy  substances,  say,  acacia  or  soap,  the  addi- 
tion of  a  few  drops  of  water  and  working  up  of  the  mixture  will  result  in 
a  pliable  mass.  In  such  cases,  however,  the  action  is  the  same  as  it 
mucilage  of  acacia  or  soap  and  water  were  used. 

SiUphunc  acid,  either  concentrated  or  in  the  form  of  aromatic  sul- 
phuric acid,  is  sometimes  used  as  an  exeipient  in  the  manufacture  of  pjlk 
of  quinine  sulphate,  WTien  the  acid  is  added  to  this  chemical  it  fomii 
a  soft  and  comparatively  plastic  mass  of  quinine  lusulphate,  which  can 
be  divided  into  pills  if  the  mas8  is  worked  rapidly.  Such  method  of  dift- 
pending  quinine  sulphate  was  ver>^  largely  employed  in  the  South  in 
previous  years,  but  is  now  falling  into  disuse* 

Syrup  is  used  for  certain  forms  of  pills,  but  is  scarcely  efficient  unleai 
there  b*  present  in  the  mixed  powder  some  gummy  suVistance. 

Syrup  of  acacia  would  be  an  excellent  exeipient  were  it  not  for  the 
fact  that  the  finished  product^  when  dry,  is  usually  so  hard  as  seriously 
to  impair  its  solubility. 

Mttcilage  of  acacia  has  the  same  advantages  and  disadvaotagea  of 
8>Tup  of  acacia. 

Glycerin  is  rather  extensively  used  in  making  the  pills  of  the  alkaloids, 
such  as  quinine  sulphate.  It  has  never  l>een  found  satisfactory  in  the 
hands  of  the  writer  by  reason  of  its  lack  of  adhesiveness.  One  advantage 
of  glycerin  as  an  exeipient  is  that  its  hygroscopic  character  keeps  the 
pill  soft  and  thus  soluble  for  quite  a  wliile. 

Glucose  is  ver>'  largely  used  as  an  exeipient,  being  both  adhesive  and 
phistic* 

Honey  is  sometimes  used,  but  it  has  no  advantage  over  glucose,  of 
which  it  largely  consists,  and  possesses  the  very  decided  disadvantage 
of  itiiniHuit;  to  the  mass  a  shghtly  brownish  tint 

(  of  tragaoanthy  consisting  of  three  drachms  of  powdered  traga* 

caniii,  iiiM-tt  fluidounces  of  glycerin,  and  one-half  fluidounce  of  water, 
\ms  always  been  the  writer's  favorite  excipientp  it  yielding  a  mass  both 
plastic  :i  '  '  '^ive  and  firm.  Himilar  results  can  be  gained  by  the  use 
of  the  u  ^cerite  of  starch. 

Extract  iff  gcidian  ia  frequently  prescribed  as  an  exeipient  and  is  valu- 
able in  tonic  pills.  It  »htmld^  howerer,  never  be  used  as  an  exeipient 
unlesg  so  directed  by  the  phyjiician.  In  the  first  place,  gentian  has  marked 
medicinal  projx^rtieii,  and  the  pharmacist  should  never  add  to  a  prescrip- 
tion any  medicine  other  than  that  directed  in  the  recipe.  Another  jxiint 
is  that  it  possesses  a  brownish  tint,  and  in  making  pills  of  colorless  sub* 
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Stances  the  mass  will  be  discolored,  a  defect  that  the  cureful  pharmacist 
will  never  permit. 

Bread^crmnb  is  used  for  holding  liquids,  such  as  volatile  oils,  in  the 

Stic  form.  Thus,  were  pill  of  croton  oil  directed,  the  crumb  of  bread 
>uld  V»e  indicated.  Magnema  is  used  in  a  similar  way  wit h  t  he  liquids  on 
wliich  it  exerts  a  solidif>ang  action.  Thus,  copaiba  directed  in  pills 
should  be  massed  by  means  of  magnesia  (see  above),  and  this  is  also  tine 
of  Venice  turpentine. 

Soap  is  used  in  persuading  resinous  substances  to  assume  the  plastic 
form.  Thus,  all  official  pills  containing  aloes  are  made  plastic  and  ad- 
hftaive  by  the  addition  of  soap*  This  explains  its  presence  in  compound 
extract  of  colocv-nth;  and  it  might  here  ]ye  stated  that  an  attempt  to 
make  compound  cathartic  pills  with  the  simple  extract  of  colocynth 
instead  of  the  compound  extract  proves  a  failure  b^'  reason  of  the  absence 
of  soap. 

The  resin  ceraie  and  petrohum  mass  are  used  as  excipients  for  pills 
cootaining  easily  oxidizable  substances,  such  as  potassium  permanganate, 
chromic  acid,  and  silver  oxide.  For  this  pm*pose  a  petroleum  mass  con- 
sisting of  kaolin,  3  parts;  paraffin,  1  part;  and  vaselin,  3  parts,  can  be  used 
to  advantage. 

The  following  drugs,  frequently  prescribed  in  pill  form,  require  special 
.^inanipulatiou: 

Crttosote^  or  gunincol^  or  other  oDy  liquids  may  be  maasetl  by  diluting  with  an 
at  powder  hke  glycvrrhiza  or  althiBfi,  and  massing  with  ordinary  excipient. 
i.-i.  r.;)i.  iitjwever,  the  oils  pradually  oo^e  mit,  and  the  l>e8t  way  is  to  inclose 
t^  ales.     T.  M.  Pratt  found  that  by  rubbing  the  oil  with  acacia,  then 

wr  l;  powders^  and  then  with  exeipient,  the  oil  ia  partially  emulsified  and 

* '  ewea  t ui  ^  "  is  pre v e n  t^d . 

Heavy  salts,  Like  bismuth  subnUraU^  calomel^  or  sodium  bicarbonate^  can  be  maased 
rhh  Klycerite  of  tnigncanih.  If  desirable,  a  small  quantity  of  powdered  elm  hark 
ttiAy  be  added, 

Biimtdh  i^uhnUratt  and  sodium  biearimtate  when  massed  together  ewell  and  dis- 
intef^mte,  due  to  Uberation  of  carbon  dioxide.  Tlie  powders  should  be  moistened 
gmt  W!^^^  tv..tf>r  ..rwj  irr  ^titwi.  Until  the  reaction  is  over  (one  to  three  hours);  then 
mnmtii  mth. 

I*a^  iissed  hj  adding  to  each  0*20  Gm.  of  the  salt,  starch 

0,(M  Gni,;  ptiwdered  aeucia.  0,08  Gm.;  calcined  niagneaia,  0.10  Gm.;  the  exeipient 
osed  being  glycerin,  20  parts;  syrup^  50  parts  and  alcoool,  30  parts. 

The  making  of  a  pill  mass  is  performed  by  thorouglily  blending  the 
»wdera  by  triturating  in  a  mortar,  adding  the  necessary  quantity  of 
_^  cipient,  and  working  the  mixture  with  a  pestle  until  a  plastic  mass 
results.  (For  details  of  the  process  sec  Part  VI L)  The  making  of  a 
BUceessful  pill  mass  is  merely  a  matter  of  practice,  and  depends  largely 
on  the  adding  of  the  exact  quantity  of  exeipient  when  first  starting  the 
kneading.  This  really  explains  the  psyehoiog3^  of  the  **  favorite  exeipi- 
ent/' it  being  the  writer*s  experience  that  the  druggist  holds  as  firmly 
lo  his  pet  exeipient  as  he  does  to  his  political  creed.  The  reason  for  this 
is  that  the  individual  has  mastered  the  pecuharities  of  this  special  ex- 
^pient,  and  such  exeipient  is  in  his  case  the  best  that  he  can  use,  inasnmch 
he  has  learned  by  intuition  the  exact  amount  required  for  each  pill 
mass.  Hence,  unless  the  favorite  exeipient  possesses  marked  defects, 
_Pich  as  rendering  the  pills  insoluble  or  the  like,  or  bringing  into  the  mass 
icinul  effect  not  expected  by  phy.sicians,  no  attempt  should  be  made 
I  win  a  pharmacist  from  his  favorite  exeipient. 
Dividing  the  Mass. — When  the  mass  has  become  sufRciently  worked. 
ihAt  i»t  w^hen  the  pressing  of  the  pestle  is  sufficient  to  enable  the  mass  to 
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be  rolled  from  the  side  of  the  mortar,  it  is  then  rolled  int<>  cylinders  and 
divided  either  on  the  pill  tile  or  by  means  of  the  pill  cutter*  The  details 
of  the  MM*  of  a  pill  tile,  both  in  working  up  ihe  mat^  and  also  in  dividing 
the  same,  is  fully  described  in  Part  VII,  and  it  is  necessary  here  only  to 
in^rt  a  picture  of  the  apparatus  (Fig.  200),  which  is  made  of  porcelain, 
with  the  paintinl  graduations  burnt  in  during  the  procei^  of  glazing.  In 
rolling  out  the  pill  mtvss  into  cylinders  a  spatula  is  used  or,  what  is  pn^fer- 
al»le,  a  flat  board  shaped  like  a  paddle.  As  mentioned  in  Part  VII,  the 
pill  tile  should  be  carefully  dusted  with  the  appropriate  dusting-powder. 
As  to  pill-cutting  machines,  these  usually  consist  of  brass-lniund 
walnut  Ixiards,  hoMing  at  one  end  a  brass  mold,  which  is  di\ided  into 
a  definite  number  of  perfectly  uniform  hemispheric  concave  grooves. 
Working  on  this  is  a  cutter,  which  consists  of  a  narrow  piece  of  walnut, 
provided  at  each  end  with  stable  handles,  ha\4ng  attached  to  one  side 
a  brass  plate  with  hemispheric  grooves,  exactly  fitting  those  on  the  other 
fmrt  of  the  apparatus,  A  set  of  brass  rollers,  worked  on  the  brass  band^* 
of  the  sides  of  the  plate,  completes  the  cutter  (Fig.  201).  In  using  such 
H  machine  the  cylinder  is  plaee<l  on  the  wooden  part  of  the  board  and 
rolled  out,  preferalily  with  a  wfX)den  paddle*  rather  than  with  the  back 


«         f  !•       Ml       »•      *t 


Fi«,  2liO.— Pill  tile. 


Fl«.  201, — Pill-cutting  micHhie. 


of  culler,  to  a  length  including  the  number  of  grooves  represenimg  ihe 
numlier  of  pills  desired.  The  cylindric  pill  mi^s  is  then  placed  on  the 
grooves  of  the  machine,  and  the  grooves  of  the  cutters  are  then  brought 
down  upon  it,  thus  dividing  the  cylinder  into  the  number  of  segments 
deesired.  If  the  diameter  of  the  cylinder  exactly  coincides  i^nth  the  diame- 
ter of  the  grooves,  these  segments  can  be  rollcHJ  into  pills  by  a  gentle 
fx}lling  of  the  two  plates  on  each  other,  and  in  this  way  the  machine  does* 
not  merely  cut  the  cylinder,  but  also  rolls  them  into  pills.  Special  pill 
inachint^  are  on  the  market  in  which  the  grooved  plates  are  removable 
from  the  boards  and  also  from  the  cutter;  and  with  each  nmchinc  goes  a 
eeries  of  the^K*  plates  coinciding  with  the  average  size  of  pills.  Thus, 
there  is  one  set  of  plates  for  l-grain  pills,  2-grain  pills,  and  3-  Us, 

and  one  for5*grain  pills.     Such  machines,  however,  are  rathei  ve, 

and  in  the  average  pharmacy  the  machine  is  used  for  cutting  rntljer  than 
for  rolling  the  pills.  In  purchasing  a  machine  the  pharmacist  is  ad%ised  to 
uecure  one  with  plates  having  at  least  36  grooves;  the  smaller  maehtnes, 
cutting  only  12  pills,  cost  but  little  less  tlmn  the  wider  onea  and  are  not 
no  uspfid. 

Rolling  the  PiUb. — ^The  cut  segments,  unless  rolled  in  the  macliiiieii 
M^  tf^ken  up  between  the  finger  and  the  thumb  and  rolled  by  means  of 
:  t  unril  pcrfi*ctly  spheric.     The  tinislung  touches  are 

I  ;  .    when  the  mass  is  hard  and  difficult  to  roll  between 

ilj-  hht  rr   tid  the  thumb,  by  placing  the  partially  rolled  pills  on  the  board 
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of  the  pill  machine,  dusting  fairly  liberally  with  the  dusting-powder, 
coverinia;  with  a  wooden  pill  roller  (Fig.  202),  which  is  then  hold  finnly 
by  the  hand  and  moved  over  the  board,  either  in  the  form  of  circles  or  in 
figui'e  eights,  the  friction  between  the  roller  and  the  board  bemg  sufficient 
to  smooth  the  pills  into  spheric  forms,  providing  the  mass  is  sufficiently 
firm.  If  the  pills  are  soft  the  pressure  exerted  must  l>e  very  gentle,  and 
it  is  usually  advisable,  in  seeming  successfuliy  rolled  pillsp  that  the  depth 
of  the  roller  be  exactly  the  same  as  the  height  of  the  finished  pill*  To 
aceomphsh  this,  however,  it  would  be  necessary  to  have  a  set  of  rollers  of 
different  depths,  and  this  is  rarely  the  case  in  the  average  pharmacy. 

As  mentioned  in  Part  VII,  both  in  rolling  and  dispensing  the  pills  they 
are  dusted  with  powder,  designed  to  prevent  the  pills  from  sticking  to- 
gjether.  It  is  considered  good  pharmacy  to  dust 
the  colorless  pills  with  a  white  powder,  such  as  a 
finely  powdered  starch;  while  those  which  are  of  a 
dark  color  are  usually  dusted  with  lycopodium 
powder;  glycyrrhiza  is  used  as  a  dusting-powder, 
esfpecially  in  Germany,  but  is  not  considered  so 
satisfactory  as  lycopodium.  In  dispensing  ready- 
roatle  coated  pills  no  dusting-powtler  should  be  used. 

The  finished  pills  are  usually  dispensed  in  round  boxes,  commercially 
called  pill  l>oxes.  Of  late  years  square,  shouldered  boxes  have  come  into 
use  among  the  better  pharmacies,  and  are  very  satisfactorj^  although  the 
increaeed  cost  over  the  round  pill  lx)xes  renders  their  use  less  popular 
than  the  latter. 


Fig.  202.— Fill  roller 


I 


The  wrapping  of  a  pill  box  has  already  been  described  on  p.  288,  Pills  are  now 
nifitie  on  an  enormous  scale  bv  machinery',  the  finest  type  of  which  is  that  made  by 
Arthur  Colton,  of  Detroit.  The  outfit  consists  of  a  kneading  machine,  which  prepares 
tins  mssB]  a  rolling  machine,  in  which  lumps  of  the  mam  are  rolled  into  cylinders j  a 
cutting  and  finishing  machine^  which  cuts  the  cylinder  into  the  individual  pills  and 
rolta  them  until  spheric  or  ovoid,  as  desired.     The  pills  are  then  dried  and  coated. 

Friable  pills  are  a  class  introduced  by  Dr.  Upjohn  in  1885,  and  were 
much  vaunted  as  pills  made  without  excipient  and,  therefore,  capable  of 
dtsintegrating  as  soon  as  the  coatinjjf  i.s  dissolved.  The  process  of  manu- 
farturing  these  pills  is  exceedingly  clever,  consisting  of  placitig  the  mixed 
powder  containing  the  medicinal  substances  in  a  cylimlric  pill-coating 
machine  (see  p,  308),  introducing  therein  a  lot  of  sugar  pellets,  about  J^ 
grain  in  size  and  gradually  spraying  water  therein  as  the  coater  revolves. 
As  th(»se  pellets  are  rolled  in  the  moistened  powder  they  gradually  col- 
lect the  powder  in  a  way  quite  similar  to  making  a  large  snowball  by  roll- 
ing a  small  one  in  damp  snow.  The  rotation  of  the  pills  is  confioued 
until  njost  of  the  pills  are  of  the  desired  size.  They  are  then  removed 
£rom  the  machine,  and  are  sifted  through  special  colanders  with  orifices 
of  exactly  the  size  of  the  pill  desired.  Thus,  in  making  quinine  pills  by 
this  method  colanders  are  provided  with  holes  which  have  been  carefully 
determined  as  representing  1-grain,  2-grain,  3-grain,  and  5-grain  pills, 
Placitig  the  pills  of  the  various  sizes  into,  say.  the  3-grain  colander,  those 
remaimng  on  the  colander  weigh  over  three  grains,  while  those  falling 
through  are  from  1  to  3  grains.  By  placing  those  which  have  fallen 
through  on  a  2-grain  colander,  those  smaller  than  3  grains  pass  through, 
and  at  lai§t  the  desired  size  is  obtained.  The  pills  which  are  smaller  than 
any  of  the  required  sizes  are  returned  to  the  machine,  and  rotation  con- 
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203.— Pill  iilvercr. 


tinued  until  brought  up  to  the  weight  dc^red.     The  finished  pills  iirc 
rapidly  coated  with  either  sugar  or  gelatin,  and  are  thus  dispensed. 

C\  S.  N.  Halll^rg  called  attention  to  the  fact  that  the  friable  pilk 
presented  the  same  objection  as  is  made  to  most  of  the  ronunercial  piUs 
— that  is,  in  order  to  obtain  a  pill  th*^  coating  of  which  will  not  dit^color, 
the  roiled  pill  is  first  coated  with  a  layex  of  plaster  of  Paris  and  then  with 
the  proper  coating. 

Coating  of  Pills. — As  mentioned  above,  the  fresh  pills  prepared  by 
the  phiirmacist  are  coated  merely  by  dusting  with  some  pow*der,  say, 
starch  or  lycofjodium.  A  centiir>^  ago  attempts  were  made  to  present 
the  pill  in  a  more  attractive  api>earance  by  use  of  special  and  permanent 
coating;  the  first  material  used  for  this  iiurpose  was  French  chalk,  which 
is  a  variety  of  powdered  soap-stone  (silicate  of  mag- 
nesium). The  coating  of  pills  by  tliis  process — 
called  pearl  coaiin{f — consists  of  placing  the  finished 
pill  in  a  small  dish  containing  alcoholic  or  ethereal 
solution  of  balsam  of  tolu,  thus  coating  it  with 
enough  of  the  balsam  to  be  thinly  varnished.  While 
this  varnish  is  still  wet  they  are  thro^Ti  into 
French  chalk,  the  mixture  of  pills  and  chalk  placed 
in  a  small  sieve,  and  an  excess  of  powder  removed 
by  sifting.  The  pills  are  then  placed  in  a  hollow 
sphere  (Fig,  203),  the  two  hemispheres  of  which 
were  united  by  means  of  a  serew-joijit.  The  pills 
were  rotated  in  this  baU  by  vigorous  agitation,  and 
in  this  way  the  excess  of  chalk  was  thrown  off 
and  that  remaining  was  worked  into  a  smooth,  pearly  coating.  The 
process  of  silver  or  gold  coating  pills  wa«  j>erformed  in  a  manner  quite 
similar,  the  pills  were  first  varnished,  as  in  the  jiearl  coating,  then 
plac<»d  in  the  hollow  globe,  containing  sheets  of  gold-  or  silver-foil*  By 
rotating  the  pills  the  foil  adheres  to  the  same,  and  by  vigorous  agitation 
of  the  globe  the  coating  became  unifonn  and  polished. 

Sugar  coating  was  first  introduced  by  confectioners  for  the  purpose  of 
coating  almonds.  Its  use  in  this  way  was  so  succi'ssful  that  there  soon 
arose  a  demand  for  pills  coated  in  the  same  manner,  and  with  this  d^ 
mand  began  the  industry-  of  the  manufacture  of  sugar-coated  pills. 

The  process  of  sugar  coating  pills  is  performed  in  spheric  pans^  con- 
tinuously rotated  l>y  means  of  a  central  axis  by  means  of  stemn  power. 
This  pan  is  usually  of  copj>er,  and  is  jacketed  so  that  it  can  be  kept  uni- 
formly warm  with  steam.  Within  the  pan  a  quantity  of  s>TUp,  almost 
reudy  to  crystalU«e,  is  placed,  and  when  the  walls  of  the  pan  have  be- 
come smeared  with  the  s>Tup,  the  rounded,  dried,  uncoated  pills  are 
placed  therein.  As  the  apparatus  rotates,  the  heat  gradually  drives  off 
the  water  from  the  s\TUp,  with  the  resulting  formation  of  the  layers  of 
sugar  on  the  pills,  the  process  being  continued  until  each  pill  is  uniformly 
coated  with  a  hard,  white,  sugary  layer.  The  coated  pills  are  then 
taken  from  the  a[>paratus  and  are  rotaleil  in  a  similar  apparatus  contain- 
ing paraflln  and  lined  with  rough  canvas,  when  the  friction,  plus  the  wax, 
produces  a  fine  ()ohsh. 

\»  mentioned  above*  the  great  objection  to  the  sugar-coated  pillg  m 
the  fact  that,  in  order  that  the  coating  of  pills  made  of  dark  constituents 
does  not  discolor,  it  is  necessary  to  coat  the  pill  with  a  layer  of  pla«ter- 
of-Pariu,  which  certainly  does  not  increause  the  rapid  solubility  of  tfaeiiilL 
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Of  lat^,  manufacturers  have  h>een  placing  on  the  market  chocolate  and 
pink-coated  pills.  These  are  prepared  in  a  manner  similar  to  the  white- 
coated  pills,  with  the  exception  that  in  the  first  vn^e  a  small  amount  of 
chocolate  is  added  to  the  syrup,  wliile  io  the  case  of  the  pink,  carmine 
coloring  is  added  to  the  syrup. 

The  sugar  coating  of  pills  is  a  process  which  cannot  lje  done  by  the 
retail  pharmacist,  the  coating 
pan  requiring  steam  power  and 
steam  heat.  Several  schemes  of 
hand-made  sugar-coated  pills 
have  been  suggested,  but  when 
tried  by  the  waiter,  have  never 
yielded  satisfactory  results.  As 
the  public  is  now  demanding 
sugar-coated  pills,  the  art  ofpiU- 
making  is  rapidly  falling  into 
disuj&e. 

Gelatin  coating  of  pills  is 
done  just  as  Well  by  the  retail 
pharmacist  as  by  the  inanufaQ- 
turer,  and  several  varieties  of 
gelatin-coating  apparatus  are  now 
on  the  market  at  moderate  prices. 
Easentially,  the  process  consists 
of  impaling  each  pill  on  a  long 
needle  and  dipping  the  same 
into  a  solution  of  gelatin  of  the 
proper  consistence.  Such  a  solu- 
tion consists  of  gelatin,  200; 
macerate!  with  cold  water,  2O0; 
300  (acacia,  102;  w^ater,  300); 
by  gentle  heat    and     then    strain. 


'SS0^'. 


Fig,  204. — Patch's  improved  geUtin  pill-co«ter* 


then    add    hot  water,  640;  mucilage, 
syrup,    400;  glycerin,    60.     Dissolve 

apparatus 


The 


devised    for    the 


insists  merely  in  carrjing  out  this  idea  with  greater  expedition, 
being  arranged  in  groups,  which  make  it  convenient  to  handle 
considerable  quantities  of  pills  at  one  time,  and  also  to  di*y  thejn  easily. 
Two  t>73es  of  gelatin-coating  machines  are  shown  in  Figs.  204,  205^ — 
the  Patch  machine  and  the  Maynard  machine.  In  the  Patch  machine 
the  pillji  are  impaled  on  the  teeth  of  a  comb  (a);  the  ingenious  part  of 
the  process  is  the  drying  apparatus,  which  consists  of  a  wheel  holding 
ren  such  combs,  rotating  by  means  of  a  string  (Fig.  204).  In  the 
lynard  machine  the  needlen  arc  grouped  on  a  circular  disk,  correspond- 
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ing  to  the  dejucivsions  in  a  circular  plate  which  hejhis  ilie  pills  while  being 
impaled.  The  impaled  pilb  are  then  dip|ied  into  the  gelatin  solution 
and  are  dried  by  rapidly  whirling  the  disk  holding  them.  When  the 
coating  is  dr>%  the  pills  are  loosened  from  the  pins  by  presaing  down  a 
special  plate  in  the  twirler  (Fig.  205). 

The  manufacture  of  pills  by  this  process  jields  an  admirable  gelatin 
coating j  which,  however,  hiis  V>e€n  criticized  by  refidon  of  the  fact  ihAt 
they  contain  minute  orifices — the  pinholes.  The  presence  of  this  pin- 
hole can  in  no  way  interfere  with  the  finished  pill,  and,  if  anything,  will 
aid  in  solubility.  But  this  so-called  defect  has  l>een  seized  as  an  oppor- 
tunity of  manufacturing  a  pill  in  which  the  pinhole  w^ould  l>e  avoided. 
This  ia  accompUshed  by  means  of  the  Russell  gelatin-coating  machine. 


V\M,  200,— RitfMiri  iclAdo  confer. 

In  this  ingenious  apparatus  the  pills,  instead  of  being  impaled  on  pins, 
are  held  on  the  end  of  minute  tulxjs  by  means  of  suction.  .\s  shown  in 
P'ig,  206,  the  apparatus  consists  of  a  hollow  steel  plate,  the  flat  sides  of 
which  are  provided  with  a  series  of  minute  tubes.  Suction  is  applied  by 
means  of  flexible  tubing  connecting  the  plate  wnth  an  air-pump,  when  the 
(ilule  is  hrld  over  a  disk  containing  hemispheric  depressions  exactly  cor- 
responding in  number  and  position  to  the  tubes  in  the  plate.  In  each 
depression  is  mechanically  rolled  a  pill,  and  the  moment  the  plate  b 
placed  over  the  pills,  they  are  sucked  to  the  ends  of  the  tubes  and  are 
thus  firmly  held.  The  pill  is  then  dipped  into  the  gelatin  solution,  coated 
half  way,  turned  upward,  and  allowed  to  dr>^  the  stofj-cock  at  the  end  of 
the  plate  l>eing  closed,  thus  continuing  the  vacuum  in  the  plate  even 
after  the  rubl>er  tute  connected  with  the  air-pump  has  been  removed. 
The  tubing  is  then  connected  with  another  plate  of  the  same  kind,  and 
another  set  of  pills  are  coated;  and  in  this  way  the  coating  is  continued 
until  a  number  of  such  plates  have  been  filled  with  the  pills  and  half 
oofited.  The  plates  containing  half-coated  pills  have,  in  the  tncan while, 
been  placed  on  a  special  apjmratus  consisting  of  an  endless  chain  carriej", 
and  have  Ijeen  gradually  moving  toward  the  other  end  of  the  frame^ 
where  they  are  taken  charge  of  by  the  second  operator,  who  transfers 
the  pills  to  a  second  plate  by  suction  in  such  a  way  that  they  are  grasped 
by  their  coated  ends,  which  are  now^  dry.  The  pills  are  then  dipiJi*d  again 
into  the  gelatin  scjlution,  and  the  si*eond  half  u{  the  coating  thus  cora- 
plt  (ihI.  The  pills  are  then  placed  once  more  on  the  endless  cluiin  currier, 
and  by  the  time  they  reach  the  other  end  of  the  frame  they  are  thoroughly 
coated  and  jKTfectly  dry  (Fig,  2tKi), 
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Enteric  piUs  are  a  special  form  of  pill  which  are  intended  to  pass 
throu^  the  acid  juices  of  the  stomach  without  dissolving,  to  dissolve  in 
the  alkaline  juices  of  the  small  intestine.  To  accompUsh  this  result  it 
is  necessary  to  coat  such  pills  with  a  material  which  dissolves  in  alkaUs 
and  not  in  acids,  and  for  this  purpose  keratin  or  salol  is  employed. 
Keratin  is  a  commercial  product  obtained  from  goose-quills,  and  the 
constituent  of  all  homy  matter.  In  using  it  as  a  pill  coating  keratin  is 
dissolved  in  ammoniacal  solution,  in  alcohol,  or  in  glacial  acetic  acid. 
The  pill  mass  must  be  made  with  butter  of  cacao,  or  oil  of  sweet  almond, 
and  must  be  free  from  moisture,  and  then  rotated  in  the  keratin  solution 
imtil  thoroughly  moistened,  taken  out  and  dried,  and  the  coating  repeated 
tluree  or  four  times.  By  reason  of  the  complexity  of  thus  coating  pills 
with  keratin  it  has  been  suggested  to  coat  with  salol  by  dipping  the  pills 
into  the  melted  chemical.  The  pinhole  in  both  cases  of  coating  must  be 
closed  by  the  addition  of  a  small  quantity  of  coating  material.  Puckner 
has  shown  that  practically  all  commercial  keratins  dissolve  in  the  stom- 
ach hence  are  useless  for  enteric  pill  coating. 

Before  proceeding  to  a  consideration  of  the  official  pills,  attention 
should  be  called  to  the  admirable  monograph  on  pills  found  in  the  present 
edition  of  the  National  Formulary. 
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SPECIAL  NOTES  ON  OFFICIAL  PILLS 

PILULiE  ALOES— Pills  of  Aloes 

(Pil.  Aloes) 
Condensed  Recipe. 

Ingredients, — Aloes,  13  Cm.;  powdered  soap,  13  Gm.;  water,  enough. 
Manipulation. — Triturate  the  powders,  mass  with  water  and  divide  into  100  pilla 

Dose, — Two  pills. 


PILULiE  ASAF(ETIDiE— Pills  of  Asafetida 

(Pil.  Asafcet.) 
Conderued  Recipe. 

Ingredients. — Asafetida,  20  Gm.;  powdered  soap,  6  Gm.;  water,  enough. 
Manipulation. — Mass  the  solids  with,  the  water  and  divide  into  100  pills. 

Dose. — Two  pills. 
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PDLULiB  CATHARTICiB  COMPOSITiB— Compound  Cathartic  POlt 

(PiL  Cathart  Co.) 

Recipe  and  full  details  of  manufacture  of  these  pills  will  be  found  in 
Part  VII. 

Remarks. — These  pills  contain  compound  extract  of  colocynth,  mild 
mercurous  chloride  (calomel),  resin  of  jalap,  and  gamboge,  made  into  a 
mass  with  diluted  alcohol. 

Dose. — Two  pills. 

PILULiB  FERRI  CARBONATIS— Pills  of  Ferrous  Carbonate 

These  pills,  commonly  called  Blaud^e  pills,  depending  for  their  activity 
upon  a  chemiciEd  action,  can  best  be  discussed  among  the  iron  preparations 
in  Part  III. 

PILULiB  FERRI  lODIDI— Pills  of  Ferrous  Iodide 

These  pills  are  one  of  the  two  official  pills  directed  to  be  coated  with 
balsam  of  tolu  to  prevent  oxidation. 

Since  their  manufacture  depends  on  a  chemical  action,  they  will  be 
discussed  among  the  iron  preparations  in  Part  III. 

PDLULiB  PHOSPHORI— Pills  of  Phosphorus 
(PiL  Phosphor.) 

Recipe  and  details  of  manipulation  will  be  found  in  Part  VII. 

Remarks. — Each  pill  contains  about  Koo  grain  of  phosphorus,  made 
by  mixing  a  chloroformic  solution  of  phosphorus  with  althaea  and  acacia, 
adding  the  excipient,  glycerin  and  water,  and  rapidly  massing,  cutting, 
and  rolling  into  pills.  The  massing  must  be  done  rapidly,  as  phos- 
phorus long  exposed  to  air  takes  fire  spontaneously.  The  ignition  is  due 
to  the  oxidation  of  phosphorus,  and  to  prevent  this  oxidation  in  the  finished 
pills  the  pharmacopoeia  directs  that  they  be  coated  with  balsam  of  Tolu. 

Dose, — One  pill. 

PILULE  RHEI  COMPOSITiB— Compound  Pills  of  Rhubarb 

(PiL  Rhei  Co.) 

Recipe, 

Rhubarb,  in  No.  80  powder,  thirteen  fframmee 18.0  Gm. 

Purified  Aloes,  in  fine  powder,  ten  grammes 10.0  Gm. 

Myrrh,  in  fine  powder,  six  grammes 6.0  Gm. 

Oil  of  Feppermint,  five-tenths  of  a  mUlUUer 0.6    mil 

Water,  a  sufficient  quantily, 

To  make  one  hundred  pills 100 

Mix  the  oil  of  peppermint  intimately  with  the  powders,  then  incorporate  suffi- 
oient  water  to  form  a  mass;  divide  it  into  one  hundred  pUls. 

Dose. — Two  pills. 
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Latin  name 


PUoIm  ad  pnndiu 
(4typ«.y 


English  name 
or  synonym 


Insrediente 

(figures  show  amount  used  in 

each  pUl) 


Rxcipient 


Remirks 


Lady 

JMll. 

ChapE 


Webster's 

apman's    din- 
I    ner  pill. 
j  Cole's  dinner  pill. 


PUubi 
aaafetidji. 


Filubi 
ferri. 


Hall's  dinner 
pill. 

Pills  of  aloes  and 
asafetida. 

Pills  of  aloes  and 
iron  (U.8.P. 
VIII). 


Aloes  0.007  Gm.;  masUo;  ipe- 
cac, 0.065  Gm.;  dU  of  fennel. 

Aloes,  mass  of  mercury  and 
jalap,  of  each  0.078  Gm.;  anti- 
mony and  potassium  tartrate 
0.0013  Gm 

Aloes  0.065  Gm.;  extract  of 
glycyrrhisa. 


Diluted 

eohol. 

Syrup. 


Soap 
I    syrup. 


Aloes,  and  asafetida,  of  each    Soap 
0.00  Gm.  j    water. 


and 


and 


Al( 


Uoes,  and  exsiccated  ferrous 
sulphate  of  each  0.07  Gm.; 
aromatic  powder. 


Confection 
of  rose. 


See  below. 
Do9€. — 1  pill. 
Dote. — 1  pill. 

D099. — 1  pill. 
Do$4.—l  pUl. 
Do$e. — 2  pills. 


Pilule  aloes  et  mas-  '  Pills  of  aloes  and  i  Aloes,  0.13   Gm.;  mastic   0.04    Diluted     al-    The  well-known 


mastic 
VIII). 


(U.S.P. 


FQul^ 
myrrha. 


I 
et  I  PiUs  of  aloes  and 
myrrh     (U.S.P. 
VIII). 


FQalA  aloes  et  pod-    Janeway's  pills. 
ophylli    oomposi- 


Piluls  aloe»  hy- 
drarnrri  et  podo- 
pbyUi. 


Triplex  pills. 


Piluls  aloes,  hy- 
drariprri  et  scam- 
monu  composite. 


Francis* 
pills. 


triplex 


Gm.;  red  rose. 


cohol. 


Aloes,  0.13   Gm.;  myrrh,  0.06    Syrup. 
Gm.;  aromatic  powder.  I 


The  extracts 
mentioned. 


Aloes.  0.065  Gm. ;  resin  of  pod- 
ophyllum, 0.0325  Gm.;  ex- 
tracts of  belladonna  leaves, 
and  nux  vomica,  of  each  0.016 
Gm. 


Alo^.  0.13  Gm.;  mass  of  mer-    Tbe  mass  of 
oury  0.065  Gm.;  resin  of  pod-      mercury 
ophyllum.  0.016  Gm.  !    mentioned. 


Pilula  aloini  com- 
poait». 


Pilula  aloini.  stry- 
ehninjB  et  bella- 
donna. 


PiluljB  alo*ni,  stry- 
chninjB   et   bella- 
donna    composi-  I 
ts.  I 


Compound 
of  aloin. 


pills 


Pills  of  aloin,  stry- 
chnine and  bel- 
ladonna. 


Aloes,  resin  of  scammony,  and  • 
mass  of  mercurv,  of  each  0.055  I 
Gm.;  eroton  oil,  0.0032  mil;  oil 
of  caraway. 


Aloin,   0.0325    Gm.;    resin    of 
podophyllum.  0.008  Gm.;ex-| 
tract  of  belladonna,  0.016  Gm. 

Aloin.  0.013   Gm.;  strychnine,  i 
0.0005  Gm.;  extract  of  bella- 
donna. 0.008  Gm.  I 


Tincture  of 
aloes  and 
m3rrrh. 


Lady         Wtb- 
'    «ter'«  after  din- 
ner piu.   Dott. 
I    —2  pills. 

I  Dote. — 2  pills. 


Dote. — 1  pill. 


Dote.— I  pill. 


Dote. — 1  pill. 


I 


The    extract  I  Dose. — I  pill, 
mentioned.  . 


The    extract 
mentioDed. 


Compound      A.S. 
and   B.   pills.       I 


The  above  with  extract  of  oas- 
cara  sagrada  (0.0325  Gm.) 
added. 


:  The  well-known 
"A.S.  and  B. 
piU"  Dote. — 
1  pill. 

Dose. — I   pill. 


Piiul»  antidyspei>-    Antidyspeptic 
ties.  pills. 


Strvchnine  0.(X)  16  Cm.:  ipecac. 
0.0065  Gm.;  extract  of  bella- 
donna leaves,  0.0065  Cm.; 
mass  of  mercury.  0.13  Gm.; 
compound  extract  of  colo- 
cynth.  0.13  Gm. 


The  extracts    Dose. —  1  pill. 
meDtioned.  i 


Piiul»       antimonii    Plummer's  pills. 
eomposit».  | 


PUula 
dies. 


I 
antiperio- 1  Warburg's  pills. 


PiluljB       antiperio- 
dir»  sine  aloe. 


'  Sulphurated     antimony,     and    Castor  oil. 
<    mud    mercurous   chloride,    of 
j    each  0.04  Gm.;  guaiac.  i 


Warburg's     pills 
without  aloes. 


Dose. — 1  pill. 


Extract  of  aloes;  rhubarb;  an-  .  Extract      of  '  Dose. — 1  pill. 

f;elica  fruit;  elecampane;  saf-  '    gentian.        | 
ron;  fennel;  sedoary;  cubeb;  , 
myrrh;  agaric;  camphor;  qui-  I 
nine  sulphate,  0.00  Gm.  | 

The    above,    with    extract    of    Dos^. — 1  pill. 

aloes  omitted.  | 
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I 


'     EnfflUh  n*mi»  Ingredients  i 

Latin  name  ^!L^7f!r««««,  (figure*  show  amount  used  in         Ezcipient 

or  synonym  •  ^^^^  p.„) 


ReniArlu 


Pilula     eatharticas 
vegetabiles. 


Pilul«         colocyn- 
thidis  compoaita. 


PilulA    colooynthi- 
dis  et  hyoacyami. 


PiluUs    oolocynthi- 
dis  et  podophylli. 


Piluls  digitalis 

seilUe     et     hydr> 
argyri. 

PiluUs  ferri.  quin- 
ins.  aloes  et  nu- 
cis  vomica. 


Vegetable  cath- 
artic pills, 
(U.8.P.  VIII). 


Coohia  pills. 


Pills  of  colocynth 
and       hyoeoya- 


Pills  of  colocynth 
and  podophyl- 
lum. 

Niemeyer  pills 
for  dropsy. 


Quadruples  pills. 


Piluls  ferri,  quin-  Bitter 
in»,  strvchninjB  '  pills. 
et  araeni  fortiores. 


metallic 


PUuIa    ferri,  quin-     Aitkin  tonic  pill. 
in»,     strychnina 
et  arsei^  mites. 


Pilul«       glycerylis 
nitratis. 


Pilul«         lazativa 
compoaitus. 


Pills  of  nitrogly« 
cerin. 


Compound  laxa- 
tive pills 
(U.8.P.  Vllf). 


PiluUs         lazativa  I  Barker's       post 
postpartum.  j    partum  pills. 


PiluUs  opii,  digitalis'  Niemeyer       pills 
et  quinina.  !    for  phthisis. 


Compound  extract  of  colocynth, 
0.060  Gm.'  extracts  of  n^o- 
sc3ramus  and  leptandra;  reains 
of  jalap  and  podophyllum;  oil 
of  peppermint. 

Extract  of  colocynth,  0.011 
Gm.;  aloes.  0.13  Om.;  resin  of 
scammony,  0.13  Om.;  oil  of 
clove. 


Extract  of  colocynth,  0.0065 
Gm.;  aloes,  resin  of  scammony 
and  extract  of  hyoscyamus,  of 
each  0.097  Gm.;  oil   of  clove. 

Compound  extract  of  colo- 
cynth, 0.162  Gm.;  resin  of 
podophyllum,  0.016  Gm. 

Digitalis,  squill,  and  mass  of 
mercury,  of  each,  0.065  Gm. 


al- 


DUuted 
cohol. 


Diluted 
cohol. 


The  extracts 
mentioned. 


Dot. — 2  ptDa. 


Used  in  Eoc- 


Syrup. 


Clarified 
honey. 


Im  eceeim. 

D094.—1  pUl. 


Doss.— 1  pUL 


Doss.— 1  piU. 


Exsiccated    ferrous     sulphate.    Extract      of 
quinine  sulphate  and  aloes,  of      gentian, 
each,  0.065     Gm.;    extract  of 
nux  vomica. 


Reduced  iron  and  quinine  sul- 
phate, cf  each  0.065  Gm.; 
strychnine  and  arsenic  tri- 
oxide.  of  each,  0.0032  Gm. 

Reduced  iron;  quinine  sul- 
phate; strychnine  and  arsenic 
trioxide,  of  each,  0.0013  Gm. 

Spirit  of  glyceryl  trinitrate 
0.065  Gm. ;  althaa. 


Aloin,  0.013  Gm.;  strychnine, 
0.0005  Gm.;  extract  of  bella- 
donna leaves:  ipecac;  gly- 
cjrrrhisa. 

Compound  extract  of  colo- 
cynth, 0.11  Gm.;  soootrine 
aloes.  0.055  Gm.;  extracts  of 
nux  vomica  and  hyoscyamus; 
resin  of  podophyllum,  0.005 
Gm.;  ipecac. 


Powdered  opium,  0.01  Gm.; 
digitalis  ana  quinine  sulphate, 
of  each  0.065  Gm. 


Also 

Ouy'i  pau. 
Dote— I  pUl. 

Piiulm       guad- 
rvpliess,   N.F 

IpiU. 


Clarified 
honey. 


Clarified 
honey. 


Confection 
of  rose. 


Syrup. 


Diluted 
cohol. 


Clarified 
honey. 


PiluUs  opii  pt  cam- 
phors. 


PiluUs       opii 
plumbi. 

PiluUs  rhei. 


Pills    of    opium  I  Powdered    opium,  0.065  gm.;  !  Clarified 
and  camphor.      j    camphor,  0. 13  Gm.  j    honey. 


et    Pills     of     opium  '  Powdered  opium  and  lead  are-    Clarified 
and  lead.  |     tate.  of  each.  0.065  Gm.  honey. 


PilU  of  rhubarb.  '  Rhubarb,  0.20  Gm.  soap. 


Water. 


PUulm    

mm.  N.F.  HI. 
Doss.— 1  piU. 


Doss.— 1  piU. 


N.F.  flL 
DoM.— Ipin. 

Doas. — 2  pOla. 


DoM.— IpiU. 

Doss. — 1  pin. 

Doss.— 1  pUL 
Dot.^l  pffl. 
I>ot. — 1  pffl. 


DOSES  OF  OFFICIAL  PILLS 


As  already  mentioned,  pills,  troches,  and  suppositories  diflfer  from 
other  classes  of  official  pharmaceuticals  taken  internally  in  the  fact  that 
the  finished  products  are  subdivided  into  definite  doses;  hence  while  the 
dosage  of  other  preparations  are  by  weight  or  volume,  we  administer 
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pills  and  troches  bj^  a  certain  numbcT  of  sulidivided  particles.     The  phar- 
macopceial  doses  of  all  official  pills  are  either  one  or  two  pilk. 

1  pill:  Pills  of  phusphorue. 

2  pills:  Pills  of  aloes;  asafetida;  «omp<jund  cnthartic;  ferrous  carbonate;  ferrous 
ludide;  compound  rhubarb, 

COMPRESSED  TABLETS 

These  are  lenticular  masses  of  medicinal  substances  forced  into  a 
solid  mass  by  compression.  Compressed  tablets  were  introduced  by 
Brockedon  in  1843*  and  soon  became  popular  by  reason  of  their  conven- 
ience and  simplicity  of  manufacture.  It  must  be  said,  however,  that 
compressed  tablets  are  open  to  the  possible  objection  of  insolubility. 
Many  substances,  when  compressed  sufficiently  firndy  to  hold  together, 


'.^<!'ouipraaed  t&blpt  motd. 


Vi%.  208,'~Compresaed  tftblpt  mAchinci. 


are  very  difficultly  soluble.  In  the  manufacture  of  compressed  tablets 
this  should  be  borne  in  mind,  and  care  should  be  exercised  in  so  blend- 
ing the  ingredients  as  to  render  them  as  soluble  as  possible  under  the 
circumstances. 

The  makiuK  of  such  compressed  tablets  depends  chiefly  on  the  proper 
blending  of  the  ingredients,  foreign  substances  being  added  either  to 
secure  solubility  or  to  prevent  sticking  in  the  mold.  These  added  inert 
constituents  can  be  roughly  grouped  under  the  word  excipient.  For 
wch  combination  of  chemicals  the  excipient  should  be  studied,  even  as 
*ime  do  in  the  case  of  pills,  and  the  si:)ecial  cUrections  are  beyond  the  hmits 
of  this  work.  Suffice  it  here  to  cite  a  typical  combination  for  a  mass 
intended  for  compression.  For  this  purpose  a  medicinal  substance  is  com- 
bined with  one- tenth  its  weight  of  sugar  and  one-twentieth  its  w^eight  of 
gum  arable.  The  mass  is  then  mixed  with  a  Httle  water,  granulated  by 
peaeing  through  a  coarse  sieve,  and  then  carefully  dried.  The  dried 
granular  mass  is  then  sprayed  with  liquid  (>etrolatum,  ten  or  twelve  drops 
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being  enough  for  a  pound  of  mass.  Surh  mass,  on  compressicm,  >idA^ 
a  tablet  that  is  fairly  soluble,  while  the  lubricant  (liquid  petrolatum)  ii* 
squeezed  out  upon  the  surface  of  the  compressed  tablet^  thus  preventing 
the  mass  from  sticking  to  the  mold. 

For  the  purpose  of  preventing  the  mass  from  adhering  to  the  dies  of 
the  machine,  French  chalk  is  sometimes  used,  although  in  general  prac- 
tice liquid  petrolatum  is  more  satisfactory. 

In  making  compressed  tablets  of  quinine  it  is  rssential  that  the  quinine 
be  in  a  satisfactory  condition  befort^  attempting  to  compress  it,  as  other- 
wise they  are  almost  sure  to  adhere  to  the  mold.  The  quinine  should 
be  at  first  sufficiently  dried,  and  then  should  be  granulated  and  sprayed 
with  paraffin  oil. 

The  apparatus  used  in  compressing  tablets  consists,  in  its  simplest 
form,  of  u  steel  cylinder  pierced  with  a  central  bore,  in  which  fits  a  plunger 


the  end  of  which  is  convex,  while  at  the  other  end  of  the  cylinder  fits  the 
lower  die,  consisting  of  a  cylindric  piece  of  steel  similar  (o  the  plunger, 
but  shorter,  terminating  in  a  broad  base.  The  cyUndcr  is  fitted  to  the 
lower  die  and  the  quantity  of  powder  directed  to  be  compressed  is  place<l 
within  the  bore  (Fig.  207).  The  plunger  is  then  inserted,  and  the  mans 
is  then  pressed  against  the  lower  die,  forming  a  firm  lenticular  disk  if 
the  pressure  be  sufficient.  The  pressure  is  produced  either  by  hitting 
the  plunger  with  a  hammer  or  mallet  or  by  means  of  an  iron  lever.  This 
lever  i»  sc^metimcs  in  the  form  of  a  long  handle  acting  from  a  hingp.  Of 
those  machines,  the  one  in  which  compression  is  performed  with  a  ham- 
mer htm  fallen  into  disuse,  on  account  of  the  noise  accompanying  the 
prooees  and  its  general  unsatisfactory  character.  The  lever  mzichine  is 
aple  and  ineixpendvej  and  should  be  found  in  every  pharmacy  for  the 
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manufacture*  of  extemporaneous  tablets.     An  excellent  modification  of 

be  lever  compressor  is  shown  in  FIr.  208.     A  very  good  investment  for 

She  pn*scription  department  is  the  more  expensive  machine^  as  shown 

in  Fig.  209.     In  these  machines  the  tablet  mass  is  blended,  then  placed 

in  the  appropriate  funnel,  and  the  mechanism  is  worked  by  a  crank  on  the 


Ft«.  210. — Stok«*-Cliirk  roUry  tablet  ruftrtim*'. 

end  of  the  circular  wheel  which  transmits  power  not  merely  to  cause  the 
automatic  rise  and  fall  of  the  two  dies,  thus  pressing  the  tablets^  but  the 
same  movement  also  causes  the  throwing  out  of  the  funnel  the  quantity 
of  the  mass  required  for  each  tablet,  and  the  flipping  aside  of  the  finished 
tablet.  Such  a  tablet  machine,  known  as  the  Stokes*  **  Eureka''  machine, 
will  reiidily  make  100  tablets  a  minute.  In  lar^e  manufacturing  concerns 
tablet  machines  having  a  higher  efficiency  are  used^  most  notable  of  these 
\mtm   thr  Stokes'^lark  rotary   tablet   machine   (Fig.   210).    In   thifl 
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machine  there  h  a  scries  of  dies  (12  to  25)  operating  on  a  drrular  plate, 
and  l>eing  mechanically  raised  and  lowered  during  the  n*volution  of  the 
plate  \>y  means  of  cams;  earh  revolution  of  the  plate,  therefore,  produc<» 
12  to  2*1  tablets,  and  a.^  the  machine  can  lie  run  very  rapidly,  it  is  capable 
of  turning  out  from  30,000  to  50,0(M)  tablets  an  hour. 

For  the  6rst  time,  the  present  pharmacopceia  recognises  a  spedfic 
compressed  tablet  under  the  title  ^ 

TOXITABELLiE    HYBRARGYRI    CHLORIDI    CORROSIVl— Poison 
Tablets  of  Corrosive  Mercuric  Chloride 


(Toxitabel.  Hydrarg.  Chlor.  Corr.^ — Corrosive  Bublimate  Tablets. 

chloride  Tablets) 


Bi* 


Tablets  of  an  aagular  shape  (not  discoid),  each  havinis  the  word  "POISON*^  and 
the  akull  and  cross  bones  design  distinctly  stamped  upon  it.  Each  tablet  wei^s 
about  1  Gm.  and  contains  not  leas  than  0,45  Gm.  nor  more  than  0*55  Gm.  of  r<>rr*KSjire 
mercuric  chloride  (HgCU) ;  the  remainder  consisting  chiefly  of  sodium  chlor  I ), 

The  tablets  are  to  be  colored  blue^  preferably  with  sodium  indinotinch-  r«»» 

Poison  Tablets  of  Corrosive  Mercuric  Chloride  are  to  be  di8f)en8e<l  in  aecureiy  t>tup- 
pered  tclnss  containers  on  the  exterior  of  which  is  placed  a  rea  label  bearing  the  word 
POISON  "  and  a  statement  indicating  that  the  Tablets  contain  the  required  amount 
of  corrosive  mercuric  chloride. 

Assay, — See  Part  V, 

Remiirkfi, — This  "poison  tablet''  has  lieeii  introduced  in  response  to 
a  demand  that  the  use  of  antiseptic  tablets  containing  mercuric  chloride 
be  sjife-^arded  by  making  them  of  distinctive  shape  and  color.  The 
official  monograph  given  afciove  is  self-explanatory. 

TABLET  TRITUKATES 

These  are  flat  disks  containing  medicinal  substances,  prepared  by 
mtiking  a  paste  of  the  suVistance  and  for«*ing  it  into  the  orifices  of  a 
special  tablet  machine.  This  machine^  as  will  be  seen  in  Fig*  21 1»  con- 
sists of  a  plate  of  steel  or  gutta-percha  pierced  with  a  number  of  accu- 
rately Ixsred  holes,  all  of  which  are  of  the  same  size. 

The  second  part  of  the  apparatus  consists  of  a  plate,  which  is  studded 
with  cylinders  exactly  fitting  in  the  orifices  of  the  perforated  plate,  and 


Fi<,  2 U, ^Tablet  Uitundt*  tnoUi. 

of  sufficient  length  to  project  from  }4  to  }r{^  inch  above  the  perforated 
plmte  when  it  is  fitted  on  these  cylinders. 

In  using  such  a  tablet  triturate  machine^  the  maas«  as  above  stated, 
is  madi*  into  a  thin  paste  by  treatment  with  alcohol,  and  is  forced  into  the 
VI  '  the  j-K^rforated  plate  (which  rests  on  a  pill  tile  or  gla^  plate) 

1.  ng  with  a  s^patula,  and  the  mass  is  left  in  holes  until  firm.     The 

plate  IS  then  placed  over  the  studded  plate  and  gradually  pressed  down 
ov*r  fill*  projecting  jKists*     A?^  tbiM'  jxjsts  pass  into  the  orifices  of  the 
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perforated  plate  the  dry  disks  of  medicinal  substances  rise  upon  the  posts 
and  finally  emerge  from  the  plate  in  which  they  were  formed,  and  they 
are  allowed  to  remain  on  the  top  of  the  posts  until  perfectly  dried,  when 
a  gentle  tilting  of  the  apparatus,  or  the  tapping  of  it  with  a  spatula,  will 
cause  them  to  fall  off. 

Tablet  triturates  were  introduced  in  order  to  make  preparations 
similar  to  compressed  tablets,  but  more  soluble  by  reason  of  their  lesser 
compression. 

The  disadvantage  of  these  tablet  triturates  lies  in  the  fact  that  when 
they  become  dry  they  are  liable  to  disintegrate,  and  care  must  be  taken 
in  dispensing  such  in  a  pill  box  to  provide  a  sufficient  amount  of  cotton 
to  prevent  their  shaking  to  and  fro. 

HYPODERMIC  TABLETS 

These  are  frequently  prepared  by  the  same  method  of  making  tablet 
triturates.  They  consist  of  medicinal  substances  (intended  to  be  ad- 
ministered subcutaneously)  blended  with  a  substance  known  to  be  com- 
pletely soluble  and  inert.  For  this  purpose  sodium  sulphate  has  been 
used,  but  now  sugar  of  milk,  especially  that  from  goats'  milk,  is  preferred. 
Most  of  the  hypodermic  tablets  are  now  made  by  compression. 

TROCHES 

Troches  or  lozenges  are  disk-like  masses  of  medicinal  substances  in- 
tended to  be  administered  by  slowly  dissolving  in  the  mouth.  By 
reason  of  the  method  of  administration  the  apphcation  of  troches  is 
limited  to  two  classes  of  medicinal  substances — first  and  usually,  for  the 


Fi?.  212. — LoieoKe  cutter.  Pig.  213. — Sixfold  losenge  cutter. 


administration  of  medicines  intended  for  application  to  the  throat,  and, 
secondly,  in  the  administration  of  fairly  mild  and  tasteless  medicines  in 
a  palatable  form.  Since  they  are  administered  b}'  slowly  dissolving,  no 
intensely  bitter  medicine  should  Ix?  used  in  the  drug.  Thus,  to  prepare 
troches  of  quinine  sulphate  would  be  scarcely  short  of  senseless.  A  taste- 
less lozenge  of  quinine  can,  however,  be  made,  and  is  described  farther 
along. 

Troches  are  manufactured  in  two  ways — by  massing  and  by  com- 
pression. In  making  a  lozenge  by  massing,  the  medicinal  substances 
are  combined  with  some  mucilaginous  substance,  usually  gum  tragacanth, 
and  moistened  with  sufficient  water  to  make  a  mass,  and  are  then  worked 
up  in  a  mortar  similar  to  making  a  pill  mass.  When  the  mass  is  formed, 
it  is  rolled  out  with  an  ordinary  biscuit  roller  on  the  biscuit  board  or 
pill  tile,  and  from  this  rolled-out  mass  the  lozenges  are  cut  with  an  ap- 
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propriate  cutter.  The  details  of  the  manufacture  of  such  a  mass  will  be 
found  in  Part  VII  in  the  discussion  of  the  manufacture  of  lozenges 
of  potassium  chlorate.  The  apparatus  required,  as  mentioned  above, 
is  a  biscuit  board,  which,  however,  in  the  writer's  experience,  is  not  as 
satisfactory  (by  reason  of  the  warping  of  wood)  as  a  glass  plate,  or,  in 
making  small  quantities,  a  pill  tile.  For  rolling  out  the  mass  any  ordi- 
nary rolling-pin  will  answer,  the  size  depending  upon  the  number  of  troches 
intended  to  be  made.  As  to  the  lozenge  cutters,  they  are  generally  hollow 
cylinders  of  tin  tipped  with  steel,  as  shown  in  Fig.  212.  The  shape  of 
this  can  be  either  round  or  hexagonal.  Special  forms  of  lozenge  cutters 
for  cutting  six  at  a  time  have  been  devised  (see  Fig.  213). 

The  making  of  lozenges  by  compression  is  similar  to  making  com- 
pressed tablets,  the  only  difference  being  in  the  size  of  the  mold.  In  the 
case  of  compressed  tablets,  the  die  arranged  for  1-grain  masses  has  a 
diameter  of  yi  inch ;  while  the  5-grain  die  is  %  inch  in  diameter.  The 
lozenge  being  usually  larger,  a  special  die  is  provided,  with  all  compressed 
tablet  machines,  in  which  the  diameter  is  J^  to  %  inch.  Such  a  die  is 
attached  to  the  tablet  machine,  the  powdered  constituents  blended  in 
the  proper  way,  and  compressed  either  by  hand  or  by  machine. 

For  throat  troubles  the  compressed  lozenges  are  as  valuable  as  the 
massed  lozenges,  because  in  such  cases  the  medicinal  ingredients  of  these 
lozenges  act  best  when  they  are  slowly  dissolved. 

BACnXI 

These  are  special  forms  of  lozenges,  consisting  of  cylinders  about  an 
inch  in  length  and  J^  to  ^  inch  in  diameter.  The  best  illustration  of 
bacilli  are  the  black  licorice  lozenges  so  largely  sold  in  America  these 
days.  Such  bacilli  are  made  by  taking  the  mass  and  either  rolling  it 
into  a  cylinder  by  hand  and  dividing  on  a  pill-cutting  machine,  or,  better 
still,  forcing  it  through  a  bougie  machine  (p.  326),  from  which  it  emerges 
as  a  narrow  cylinder  which  is  cut  by  a  knife  into  short  pieces. 

TABLE  OF  OFFICIAL  LOZENGES 

(All  Galenic) 

Process  Uses  Excipient  Preparatums 

All  bv  massing                                     Tragacanth    and  Troches  of  tannic  acid. 
and  cutting.         Throat  lozenge.           stronger        orange 

flower  water. 

Tragacanth  and  syrup  Troches  of  ammonium 

of  tolu.  chloride. 

Tragacanth  and  water.  Troches  of  potassium 

chlorate. 

Acacia  and  syrup  of  Troches  of  cubeb. 
tolu. 

Not  for  throat.       Mucilage     of     traga-  Troches  of  sodium  bi- 

canth.  carbonate. 

SPECIAL  NOTES  ON  OFFICIAL  LOZENGES 

TROCfflSCI  ACIDI  TANNICI— Troches  of  Tannic  Acid 

(Troch.  Acid.  Tann.) 

Condensed  Recipe, 

Ingredients. — Tannic  acid,  6  Gm.;  powdered  sugar,  65  (vm.;  powdered  tragacanth, 
2  Gm.;  stronger  orange  flower  water,  enough. 
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Mardjmlation, — Triturate  the  powders  together,  mass  with  the  aromatic  water 
and  divide  into  100  troches. 


TROCmSCI  AMMONn  CHLORIDI— Troches  of  Ammonium 

Chloride 

(Troch.  Ammon.  CUor.) 

Condensed  Recipe, 

Ingredients. — Ammonium  chloride,  10  Gm.;  powdered  extract  of  glycyrrhiza, 
20  Gm.;  powdered  tragacanth,  2  Gm.;  powdered  sugar,  40  Gm.;  syrup  of  tolu, 
enough. 

ManipfdeUian. — Mix  the  powders  by  trituration,  mass  with  the  syrup  and  divide 
into  100  troches. 


TROCmSCI  CUBEBJE— Troches  of  Cubeb 

(Troch.  Cubeb.) 

Condensed  Recipe. 

Ingredients. — Oleoresin  of  cubeb,  2  Gm.;  oil  of  sassafras,  1  mil;  powdered  extract 
of  glycyrrhiza,  25  Gm.;  acacia,  12  Gm.;  syrup  of  tolu,  enough. 

Manipulation. — Triturate  the  i)owders,  and  mix  them  with  the  oleoresin  and  the 
oil.     Mass  with  the  syrup  and  divide  into  100  troches.  • 

TROCmSCI  POTASSn  CHLORATIS— Troches  of  Potassium  Chlorate 

Recipe  and  full  details  of  manipulation  will  be  found  in  Part  VII. 

Remarks. — These  lozenges  must  not  be  confounded  with  the  com- 
pressed tablets  of  the  potassium  chlorate,  which  usually  consist  of  five 
grains  of  that  chemical  in  compressed  form. 

In  making  the  troches,  great  care  should  be  taken  in  mixing  the  potas- 
sium chlorate  with  the  sugar,  that  combination,  as  mentioned  on  p.  417, 
being  apt  to  explode.  Not  only  is  caution  required  in  the  manufacture, 
but  also  it  is  well  to  warn  the  purchaser  that  these  lozenges  should  not  be 
subjected  to  any  violent  concussion,  as  such  is  apt  to  produce  a  dangerous 
explosion. 


TROCfflSCI  SODn  BICARBONATIS— Troches  of  Sodium  Bicarbonate 

(Troch.  Sod.  Bicarb.) 

Condensed  Recipe. 

Inaredients.—QodLinm  bicarbonate,  18  Gm.;  powdered  sugar,  54  Gm.;  freshly 
grated  myristica,  1  Gm.;  mucilage  of  tragacanth,  enough. 

Manipulation. — First  triturate  the  nutmeg  with  the  sugar;  then  with  the  sodium 
bicarbonate;  mass  with  the  mucilage  and  divide  into  100  troches. 

Remarks. — These  lozenges  are  given  as  an  antacid  in  cases  of  flatu- 
lence. 

21 


322 


PRINCIPLES   OF   PHARMACY 


TROCHES  OF  THE  NATIONAL  FORMULARY 


Latin  name 


English    name 
or  synonym 


I 


Ingredients 

(figures  show  amount  used 

in  each  troche) 


Exeipient 


Remarks 


Trochisci    carbonis  I  Troches  of  char- 
ligni.  I    coal. 

Trochisci   gambir.    i  Troches  of  gam- 
I    birCU.S.P.VIII) 

Trochisci     menthjB    Troches   of   pep- 
pi  peritje.  per  mint. 


Trochisci      phenol-  {  Troches  of  phen- 
phthaleini.  olphthaletn. 

•Trochisci     quinina    Losenges  of  quin- 
tannatis.  ine  tannate. 


Trochisci      santon- 
in! compofliti. 


Trochisci  ulmi. 


Troches  of  elm. 


Charcoal,    0.30    Gm.;     sugar; 
vanillin. 

Gambir.  0.06  Om.;   sugar;  oil 
of  cinnamon. 

Oil  of  peppermint,   0.01    mil; 
sugar. 


Phenolphthalein,  0.06  Gm.; 
sugar;  vanillin;  carmine. 

Quinine  tannate,  0.06  Gm.;  oil 
of  theobroma;  prepared  cocoa; 
susar;  vanillin;  sodium  benso- 
sujphinide.  Chloroform  to 
facilitate  admixture. 


Trochisci  santoninL    Troches   of    san-  { 
tonin      (U.8.P..  i 


VIII). 

Troches  of  san- 
tonin and  calo- 
mel. 


Santonin.  0.03  Gm.;  sugar;  pre- 
pared cocoa;  vanillin. 


I 


Trochisci  sulphuris  |  Troches    of    sul- 
et  iwtaasii  bitar-      phur  and  cream  I 
tratis.  of  tartar. 


Santonin  and  mild  merourous 
chloride,  of  each,  0.03  Gm.; 
sugar;  cocoa:  vanillin. 

Washed  sulphur.  0.30  Gm.; 
potassium  oitartrate;  sugar; 
oil  of  orange. 

Elm.  0.20  Gm.;   sugar;  methyl 
;    salicylate. 


Tragaeanth 
and  water. 

Tragaeanth 
and  water. 

Mucilage    ofi 
tragaeanth 


Acaeia    and 
water. 

Tragaeanth 
and  water. 


Vagacantl 

and  watei 


Tracacai 
and  wa 


nth 
water. 


Tragaeanth 
and  water. 


Tragaeanth 
and  water. 


Dose.— 1 
troche 

DOM.—l 

troche. 

"Peppermint 

dropM." 
Dose. — 1 

troche. 

Dose.—l 
troche. 

Popular  in 

south 

of 

tns 

Doss.— 1 

troehe. 

Worm  loaengm. 
Doss.— 1 
troche. 

Doss.— 1 
troehe. 


D094.^l 

troehe. 


DOM.—I 

troehe. 


In  England,  lozenges  enjoy  far  more  popularity  than  they  do  in  this  country  and 
there  are  several  types  not  described  in  eitner  the  pharmacopceia  or  in  the  National 
Formulary. 

Among  these  are  mjube  paste  lozenges.  The  original  jujube  paste  was  the  mucflagin* 
ous  exudation  from  Zizyphus  satwOy  but  it  has  long  since  been  replaced  by  a  base  con- 
sisting of  acacia,  18;  su^ar,  6;  water,  80;  evaporate  in  water-batn  to  30  parts.  With 
this  base  various  medicmes  can  be  incorporated,  and  lozenges  so  prepared  have  been 
highly  recommended  by  throat  surgeons. 

*'Olyca^€laUn"  lozenges  are  also  very  popular  in  England.  These  are  made  from 
a  base  which  is  prepared  by  soaking  1  ounce  of  gelatin  in  2^  ounces  of  oranse  flower 
water  until  "jellified."  To  this  is  then  added  2}^  ounces  of  glycerin  and  enough 
carmine  solution  to  color  it.  Gentle  heat  is  then  applied  until  the  mass  is  fluid  when 
it  can  be  poured  into  molds.  Of  course,  various  medicines  can  be  added  to  the  base, 
while  it  is  fluid. 

Chloroform  lozenges  are  now  quite  popular.  These  can  be  prepared  by  mixing 
together,  3.5  mils  of  chloroform,  0.5  mil  of  oleoresin  of  cubeb,  1  mil  of  tincture  ol 
capsicum,  0.3  mil  of  oil  of  anise,  5  Gm.  of  powdered  extract  of  glycyrrhiza,  3  G  i.  of 
powdered  acacia,  5  Gm.  of  powdered  elm  and  82  Gm.  of  powdered  sugar.  The  mix- 
ture is  then  beaten  into  a  mass  by  addition  of  water  and  divided  into  100  troches. 

These  lozenges  lose  their  chloroform  by  evaporation  in  a  comparatively  short 
time,  but  when  extract  of  licorice  is  used  as  a  diluent,  the  chloroform  remains  for  a 
longer  time.  The  tincture  of  capsicum  is  added  to  bring  out  the  cooling  action  of  the 
chloroform. 

DOSES  OF  OFnOAL  TROCHES 

No  doses  are  assigned  troches  by  the  pharmacopoeia,  it  being  assumed 
that  they  can  be  administered  ad  libitum.  Warning  must  be  given,  how- 
ever, that  indiscriminate  consumption  of  some  medicinal  lozenges  may 
lead  to  grave  results.  This  is  especially  true  of  troches  of  potassium 
chlorate  (see  p.  417)  and  troches  of  santonin  N.F.  (See  p.  779.)  The 
Formulary  wisely  directs  a  definite  dose  for  each  lozenge  it  describes. 


SUPPOSITORIES 


323 


BIBLICXJRAPHY 

A/OM  o/  Copaiba,— Kemp.  Ph.  Jl^  16,  1857,  546:  Maisch,  A,J.P.,  35,  1863,  13. 

Mom  cif  Mercury. — Renoaaeus — iJfifenbachius,  EHspensatorium,  1631,  447. 

Confection  of  DamocratU.—Rudolphy  C.U.C.P.  Alumni  Jl.,  23,  1916,  61. 

Pifls.— (Manufacture)  Rice,  Am.  Dr.,  14,  1885,  191;  Anon.,  Ph.  Jl.,  84,  1910,399; 
Carles,  A.J.P.,  56,  1908,  106;  Patch,  Am.  Dr.,  15,  1886,  5  and  18,  1889,  39.  (Friable 
pUls)  Upjohn,  U.S.  Pat.  312041  (1885);  Hallberg,  West.  Dr..  19,  1897,  23. 

Coaiing  Pilte.— (General)  Rice,  Am.  Dr.,  15,  1886,  7;  Wilbert,  A.Ph.A.,  66,  1908, 
1061;  Anon.,  Ph.  Jl.,  84,  1910,  424.  (Gelatm)  Vee,  Jl.  de  ph.,  26,  1840,  585;  Stevens, 
N.  R.,  12,  1883,  199.  (Sugar)  Groeh,  A.Ph.A^  59,  1911,  106;  Archibald,  A.J.P.,  39, 
1867,  199.     (Chocolate)  Fuller,  Jl.  Ind.  Eng.  Ch.,  3,  1911,  254. 

^niericPOfc.— (Keratin)  Unna,  A.Ph.A.,  33, 1885, 360;  Puckner,  Rep.  Lab.  A.M. A., 
4,  1912,  121.     (Salol)  Byrd,  Am.  Dr»  47,  1905,  10;  Peacock,  Jl.  A.JPh.A.,  4,  1915,  947. 

Lady  Webster^s  Piii«.— (History)  Rudolph,  Dr.  Circ,  59,  1915,  295. 

Compound  CaJLhaHic  Pilfe.— Wood,  A.J.P.,  3,  1832,  207. 

Compressed  ro6/€te.— Brockedon,  Brit.  Pat.  9977  (1843);  Kebler,  Jl.  A.Ph.A., 
3,  1914,  820  and  937;  Wood,  Tablet  Making  (1906);  Woolcock,  Ph.  Jl.,  [4],  80,  1908, 
249:  Moaley,  Merck's  Rep.,  20,  1911,  70. 

TabUi  rnUurate«.— Fuller,  Am.  Dr.,  16,  1887,  1;  Fairthom,  A.J.P.,  53,  1881,  397; 
Linhart,  Dr.  Circ.,  55,  1911,  124. 

rroc*««.— Rice,  Am.  Dr.,  15,  1886,  21;  Beringer  and  Kresge,  54,  1909,  361. 
(Jujube  paste)  Judd,  A.Ph.A.,  48,  1900,  535.  (Glycogelatin)  Wokes,  Am.  Dr.,  19. 
1890,  48.  (Chloroform  lozenges)  Beringer  and  Kresge,  see  above;  Dowzard,  A.J. P. 
80,  1908,  511. 

Candy  Jl/edica/ion.—Fantus,  Jl.  A.Ph.A.,  2,  1913,  778. 


CHAPTER  XX 
SUPPOSITORIES 


Suppositories  are  solid  bodies  intended  to  introduce  medicinal  sub- 
stances into  the  various  orifices  of  the  body.  The  medicament  is  incor- 
porated in  a  base  that  melts  at  bod}'  temperature.  The  pharmacopceia 
gives  a  general  formula  for  manufacture  of  suppositories  and  this  should 
be  carefully  read  by  the  student. 

SUPPOSITORIA— Suppositories 

Under  this  heading  the  present  pharmacopccia  prints  a  monograph  discussing 
suppositories,  their  uses,  their  manufacture  and  their  shape.  The  information  given 
may  be  summarized  as  follows: 

Suppositories  are  administered  by  inserting  into  rectum,  vagina,  or  urethra,  and 
accortfing  to  place  of  insertion  and  material  from  which  made,  they  are  of  different 
sizes  and  shapes,  as  tabulated  below : 


A  pplication 
Rectal. 
Urethral. 
Vaginal. 


OFFICIAL  SUPPOSITORIES 

Composition  Shape 

Oli  of  theobroma.  Cone  shaped. 


Glycerinated  gelatin. 
Oil  of  theobroma. 
Glycerinated  gelatin. 

Oil  of  theobroma. 


Pencil  shaped. 

Pencil  shaped. 

Globular  or  ovi- 
form. 

Globular  or  ovi- 
form. 


Weight 
2  grammes. 

2  to  4  grammes. 
1  to  2  grammes. 
10  grammes. 

4  grammes. 


Oil  of  theobroma  auppoeitoriea  can  be  made  by  fusion  (p.  324)  by  massing  (p.  324) 
or  by  cold  compression  (p.  325).  In  making  suppositories  containing  phenol,  hydrated 
chloral  or  other  material  which  tend  to  soften  the  oil  of  theobroma,  the  addition  of  from 
10  to  15  per  cent,  of  spermacetti  is  permissible.  The  melting  point  of  the  finished 
suppository  must  not,  however,  be  above  37°C. 


Glycerinated  gelatin  *upf>09iUiries  &re  made  by  diaaolviR^  or  mixiiig  th«i  mcdicitti 
with  glycerin,  comhining  tnia  with  fused  glycerinated  gelatin  and  then  pouring  tnlo 
graaaed  molds.     For  detailji  iw»  TT.SP,,  p,  423. 

The  ideal  suppository  consists  of  medicine  blended  with  sonne  inert 
base  which  will  not  liquefy  at  ordinary  temperatures,  but  will  melt  at 
the  temperature  of  the  human  t>ody.  The  best  substance  adapted  far 
ilus  purpose  is  oil  of  theoV^roma  (butter  of  cacao);  that  is,  the  official 
solid  fatty  oil,  which,  as  is  explained  on  p*  659,  is  a  hard»  firm  maas, 
which,  however,  melts  to  an  oily  liquid  at  90**  to  95**F.  In  America 
practically  all  fiuppositories  are  made  from  this  substance,  its  use  having 
l^een  sugRcsted  by  the  American,  A,  B.  Taylor,  in  1852.  In  Enf^Iana 
glyceriimted  gelatin  is  jwpular  a^^  a  suppository  base,  but  this  base  po^ 
sesses  the  decided  disadvantage  that  the  choice  of  medicinal  ingredients 
to  be  blended  with  it  is  somewhat  limited.  Thus,  underno  cireunustances 
should  tannin  or  tannin-be4iring  drugs  l>e  combined  with  gelatin,  for  if 
this  is  done,  an  insoluble  tannate  of  gelatin  (leather)  is  formed, 

A  third  suppository  base,  used  only  in  one  case,  and  that  an  oflicial 
illustration,  is  the  solidification  of  glycerin  by  means  of  stearic  acid. 
Thi^  will  he  discuBscd  in  considering  the  official  glycerin  suppositories. 

Manufacture  of  Suppositories, — There  are  three  important  ways  of 
making  suppositories— by  rollirtg,  by  molding,  and  by  minprejimng. 

Of  these  processes,  manufacture  by  rolling,  that  is,  making  into  a 
mass,  rolling  out,  cutting  cylinder,  and  finally  shaping  by  hand,  and  also 


Fit.  21  i. — IfiftividattI  «uppcwilory  mold«, 


Fig.  215— Dr 


rnoJd 


by  molding  (or  fusion),  m  outlined  in  above  general  directions,  while 
minutiie  of  each  proc^^s,  applied  in  special  cases,  is  given  in  Part  VI L 

At  this  place  it  is,  therefore,  only  necessary  to  say  a  few  words  con- 
cerning the  apparatus  (molds)  used  in  prt*paring  sun|K>sitories  by  fusion. 
^  The.se  molds  are  made  of  brass,  usually  nickel  plated,  and,  lx*fore 
uring  are  to  be  thoroughly  chilled  before  the  su[)ix>sjtory  mass  is  plaeed 
tlierein. 

The  first  form  of  the  suppoeitory  mold  wai*  the  individual  mold- 
oonsisting  of  a  conic  piece  of  steel  hollowed  out  to  the  shape  of  a  sup- 
pomtory,  and  a  set  of  tht*se  molds  is  fitted  into  an  appropriate*  holder 
which  can  then  Ik?  immersed  in  ice-wate»r,  or  a  mixture  of  ice-water  and 
salt,  as  shown  in  Fig.  2!4.  These  molds  are  absolutely  useU'ss  in  the 
modem  pharmacy,  there  l>eing  no  way  of  opt*ning  thf»m  to  remove  a 
ponibly  refractory  suppository;  and,  moreover,  the  quantity  of  metal 
m  the  moid  is  not  sufficient  t-o  insure  a  thoroughly  uniform  (*hilling.  If 
Kuch  is  used,  the  one  way  of  removing  the  suppository  is  by  tapping  the 
niold,  and  if  the  maw  sticks  to  the  mold,  nothing  can  be  done  except  to 
dig  it  out  by  means  of  a  wire  or  a  file. 

[hiHded  moldjt  consist  of  larger  piecea  of  steel  containing  orifices  for 
6,  12,  24,  or  even  a  largtT  numlier  of  suppositories,  so  that  they  can  he 
taken  apart,  thus  dividing  the  mold  in  two  pieces,  as  shown  in  Fig.  215. 
While  being  ui^d,  the  two  pieces  an?  held  together  by  means  of  clamps 
or  pegs.     Such  molds  are  the  most  satisfactory  that  can  be  used,  and  if 


iH 


SUTPOSITOMES  325 

they  have  been  left  on  the  ice  long  enough  to  insure  thorough  chilling^ 
the  manufacture  of  suppositories  with  such  molds  yields  most  satisfactory 
results. 


Fig.  21  fl, — Benton- Kn,ll  mupponitory  moUi. 


Quite  a  number  of  makes  of  divided  suppository  molds  are  on  the 
rket,  and  none  of  them  is  better  than  the  hinged  Benton-Hall  mold, 
shown  in  Fig,  216*     It  w^ll  be  seen  from  the  figure  that  this  is  on  the 


Fig.  217- — Suppository  cosipi 


ime  principle  as  the  divided  molds  just  described,  but  has  the  advantage 
'  having  a  net  of  orifices  at  both  top  and  bottom. 
Suppositories  by  compression  arc   made  by  mixing  the  medicinal 
Bubstance  with  finely  gratt^d  oil  of  thcobroma  and  compressing  it  into 
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the  mold  by  means  of  appropriate  Ic^verage,  Several  varieties  of  8« 
coraprc8sing  machiuej^  are  on  the  market*  Earliest  of  these  was 
Arcliibald  isuppository  machine  (shown  in  Fig.  217),  in  which  the  mix- 
ture was  piissed  through  a  funnel  in  wliich  works  a  steel  plunger,  which 
forces  the  mass  into  a  mold  placed  underneath  the  funnel.  Thi^  form  of 
suppository  machine  is  not  highly  satisfactory,  however,  and  i^  rarely 
used  in  thps<*  days. 

The  Whitall-Tatutn  supi^ository  machine  works  far  more  efficiently. 
The  cylinder  is  smaller  and  rests  horizontallv  on  the  tjihle  rather  than 
vertically  (Fig.  218). 


Ft£,  2lg. — WhiuU-.T»tuai  »uppo«Uory  niAcbiite 

In  making  bougies  by  compression  instead  of  the  cone-shaped  mold 
the  mass  is  pressed  through  a  die  ha\ing  a  single  but  perfectly  true  cylin- 
dric  orifice  bored  through  it.  The  pressure  of  the  plunger  wHthin  the 
cyhnder  forces  the  mass  through  this  narrow  orifice,  with  the  result  of 
producing  long,  worm-ltkt*  masses. 

In  lieu  of  compressing  rnacliines  bougies  can  Ix^  made  by  working 
up  the  mass  of  hand  and  rolling  it  out  as  one  would  a  pill  cylinder 
Or^  if  it  is  preferred  to  make  the  urethral  suppository  by  fusion,  the 
fused  mass  can  be  sucked  up  into  a  glass  tube,  which  has  bf?en  previoiwly 
oiled. 

The  phannaeopceia  recognises  but  one  suppository  by  name* 

SUPPOSITORIA  GLYCERINI  -Suppositories  of  Glycerin 

Recipe  and  details  of  manufacture  of  this  important  preparation 
are  left  for  practice  work  in  Part  VI L 

Remarks. — The  mass  from  which  the  suppositories*  are  made  is  pns 
pared  by  treating  glycerin  with  sodium  carbonate  and  stearic  acid,  thu5 
forming  a  giveervl-sodio  stearate,  the  chemistry  of  which  will  be  discusiied 
in  Part  VIi: 

It  is  here  necesftar}^  merely  to  call  attention  to  the  fact  that  a  very 
snuUI  quantity  (teas  than  10  per  cent.)  of  solids  are  able  to  aolidify 
glycerin. 

SuppositorU  Boroglycerini  (N\F.)  or  auppoeiUmeM  qf  boro^yeetin  ure  nuuki  by 
tnelting  glyccnnAt«Hl  gclt^tin  ami  tlirn  luMing  to  the  fused  mnm  advoorile  of  tM>fo- 
Ulyeeriu  und  glyct^riu,    '1  poured  into  riioUU,    Tiie  suppodtoriat 

OOOtain  30  pcsr  cetit.  of  gl\  r m. 
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In  place  of  ordinar}'  suppositories  there  have  been  placed  on  the 
market  the  so-called  mipposUonj  capsules.  They  consist  either  of  a  hol- 
low XDBss  of  oil  of  theobroma,  provided  with  a  plug  of  the  same  material 
used  to  close  the  cav>sule;  while  others  are  made  of  gelatin,  similar  to  gela- 
tin capsules,  only  larger.     In  both  cases  the  meilicine  intended  to  be 

I  administered  as  a  suppository  is  supposed  to  be  introduced  into  these 
capsules^  which  are  then  sealed  and  are  then  ready  for  insertion.     It  is 

[hardly  necessary  to  say  that  the  careful  pharmacist  vdW  avoid  dispensing 

[such  suppositories.  In  the  first  place,  one  of  the  objects  of  usin^  oil  of 
theobroma  mass  is  that  the  active  medicinal  ingredients  shall  he  properly 

'diluted^  and  to  place  fhese  ingredients  in  such  capsules,  even  though 
worked  up  with  a  small  quantity  of  oil  of  theobroma,  does  not  >neld  a 
suppository  of  a  value  equal  to  the  one  made  by  mixing  the  medicaments 
with  the  diluents. 

Nasal  cortjtn  suppositories  consist ing  of  n  base  of  oil  of  thetibmma  in  which  has 
been  incorporated  antiseptics  such  iia  oils  of  cassia,  eucalyptas  and  thyme  phenol, 
CJimphor  and  tnenthol  have  been  sugucsted. 

PitliUer  lilttgm  are  grea«ed  pellets  of  cotton  obout  the  site  of  a  coriander  seed  with 
thread  att*ched,  for  insertion  in  the  ear  as  a  protective. 
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SOLID  PREPARATIONS  FOR  EXTERNAL  USE  (CERATES,  OINT* 
MENTS,  CATAPLASMS,  PLASTERS,  AND  PAPERS) 

CERATES 

These  are  combmations  of  medicinal  substances  with  fats  and  waxes 
intended  to  be  used  by  spreading  on  cloth  or  paper,  applying  as  one 
would  a  plaster.  As  the  name  suggests,  cerates  (from  the  Latin  cem, 
^  rax)  are  supposed  to  contain  wax,  and  a  successful  cerate  should  be  soft 
enough  to  spread  on  cloth  or  paper,  and  yet  thick  enough  not  to  become 
thin  and  oily  in  hot  weather. 

The  statement  as  to  the  origin  of  the  word  cerate  has  lost  some  of  its 
force  since  the  last  pharmacopanal  re\asion,  as  one  cerate  now  official 
r  (cerate  of  lead  subac«tate)  contains  no  wax,  paraffin  being  the  hardening 
L  ftgent. 

The  fats  used  in  the  manufacture  of  cerates  run  the  gamut  of  all 

^.available   fatty   substances.     Lard  is   generally   employed,    but   some- 

im«8  fatty  oils  are  used;  while  in  tlie  present  pharmacopceia  petrolatum 

nd  lanoUn  are  prescribed  in  several  cases.     According  to  the  amount  of 

aisolid  fat,  such  as  pt*trolatum  or  lard,  or  of  oil  employed,  the  amount 

'  wax  required  must  be  varied;  oils,  of  course,  requiring  a  larger  amount, 

in,  in  several  recipes  for  cerates  and  ointments  in  the  present  phar- 

tfMria  directions  are  given  to  use  more  wf^  in  hot  weather  than  dur- 

the  cold  weather. 
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The  official  cerates  are  made  either  by  fusion  or  by  tncarparaiion. 
In  the  manufacture  by  fusion  the  constituent  having  the  highest  fusing 
point — say  the  wax — ^is  usually  heated  first  and  to  this  when  melted 
is  added  the  other  constituents  such  as  lard  or  petrolatum,  when  com- 
pletely fluid,  the  melted  mass  strained  through  muslin  into  a  mortar,  and 
triturated  until  completely  solidified.  In  incorporation  the  medicinal 
substance  is  placed  on  an  ointment  slab  or  in  the  mortar,  and  mixed  with 
the  fatty  ingredients;  in  the  first  case,  by  rubbing  with  the  spatula, and 
in  the  second,  by  trituration  with  the  pestle. 

In  the  present  pharmacopoeia  all  three  official  cerates  are  made  by 
fusion. 

TABLE  OF  OFFICIAL  CERATES      ' 

(All  Galbnic  and  All  Made  bt  Fusion) 

Bfise  PrepartUioM 

White  wax,  and  benzoinated  lard Cerate. 

Yellow  wax  and  lard Rosin  cerate. 

Yellow  wax,  benzoinated  lard  and  rosin . . .  Cantharides  cerate. 

SPECIAL  NOTES  ON  OFFICIAL  CERATES 

CERATUM— Cerate 

(Cerat. — Simple  Cerate) 
Condensed  Recipe, 

Melt  300  Gm.  white  wax  on  a  water-bath,  add  700  Gm.  benzoinated  lard;  heat 
until  all  is  liquefied,  strain  and  then  stir  until  solid. 

Remarks. — This  preparation,  commonly  called  simple  cerate,  is  made 
by  the  fusion  of  30  per  cent,  white  wax,  and  70  per  cent,  benzoinated 
lard.  Note  the  pharmacopoeial  proviso  that  the  amount  of  wax  may  be 
varied  to  meet  climatic  conditions.  In  the  last  pharmacopoeia,  cerate 
was  a  mixture  of  white  wax,  white  petrolatum  and  lard  but  at  the  recent 
revision  it  was  decided  to  return  to  the  old  recipe  of  U.S.P.  1890. 

Simple  cerate  is  rarely  used  except  in  combination  with  medicinal 
substance. 

CERATUM  CANTHARIDIS— Cantharides  Cerate 

(Cerat.  Canthar. — Blistering  C'erate) 

Condensed  Recipe. 

Inip-edients.— Powdered  cantharides,  350  (}m. ;  glacial  acetic  acid,  25  milsjoil  of 
turpentine,  150  mils:  yellow  wax,  175  Gm.;  rosin,  175  Gm.;  benzoinated  lard,  200  Gm. 

Manipulation. — Macerate  the  cantharides  with  the  oil  of  turpentine  and  the  acetic 
acid  in  a  warm  place.  Melt  the  nmn.  wax  and  lard,  add  the  cantharides  mixture  to 
the  fused  fat  mixture  and  keep  fused  by  heat  of  a  water-bath  until  the  ointment 
weighs  1000  Gm.     For  details  see  U.S.P.,  p.  105. 

Remarks. — This  is  prepare'd  by  macerating  powdered  cantharides 
with  liquid  petrolatum  and  mixing  the  other  fatty  constituents  previously 
brought  to  fusion,  keeping  the  mixture  in  a  liquid  condition  for  an  hour. 
After  the  heat  is  removed  the  nia«8  is  stirred  until  cooled.  The  can- 
tharides cerate  is  U8<»d  for  spreading  what  is  commonly  known  as  fly- 
blister,  this  being  the  cerate  spread  on  adhesive  plaster  in  a  layer  about 
14  inch  thick.  This  preparation  is  now  given  official  recognition  imder 
the  name,  cantharides  plaster.     (See  p.  34 1.) 
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CSRATUM  RESINiB— Rosin  Cerate 

(Cerat.  Res. — Basilicon  Ointment) 

Condented  Recipe, 

Melt  350  Gm.  rosin,  add  150  Gm.  yellow  wax  and  500  Gm.  lard,  heat  until  entirely 
fluid,  strain  and  stir  until  solid. 

Remarks. — This  is  best  known  by  its  synonym,  bdsilicon  ointment. 
It  is  made  by  the  fusion  of  rosin,  yellow  wax,  and  lard,  and  it  is  worth 
noting  that  the  pharmacopoeia  directs  the  changing  of  the  proportion 
of  the  constituents  according  as  the  cerate  is  made  in  hot  or  cold  weather. 
The  cerate  has  great  popularity  as  a  ''drawing  salve"  for  bringing 
boils  "to  a  head." 

CERATES  OF  THE  NATIONAL  FORMULARY 


Latin  name 


Ceratum  camphors 


English  name 
or  synonym 


Ingredients 
(figures  show  amount  used  in  100 
grammes) 


Remarks 


Oratum        plumbi 
•ubacetatis. 


Ccratum 
compocitum 


Camphor    cerate 
(U.S.P.  VIII). 

Gouhu-d's  cerate. 


Deshler*s  salve. 


Camphor  liniment,  10  Gm.;  white  wax; 
white  petrolatum;  bensoinated  lard. 

Solution  of  lead  subacetate,  20  Gm.; 
wool  fat;  white  wax;  white  petrola- 
tum; camphor,  2  Gm. 

Rosin;  yellow  wax|  prepared  suet;  tur- 
pentine; linseed  oil. 


This  is  not  camphor 
pomade.  See  p.  337. 

Was  official  in  U.8.P. 
VIII. 


Was  official  in  U.S. P. 
VIII. 


OINTMENTS 

Ointments  are  semisolid  preparations  containing  medicinal  substances 
blended  with  fatty  matter  of  sufficient  softness  to  permit  their  being 
applied  to  the  skin  by  inunction.  Ointments  are  always  of  softer  con- 
sistence than  are  cerates,  and  have  a  lower  melting-point,  less  wax  being 
used.  Thus  while  cercUe  of  the  present  pharmacopoeia  contains  30  per 
cent,  white  wax,  the  official  ointment  contains  but  20  per  cent,  of  that 
hardening  agent. 

The  choice  of  the  base  in  making  ointments  is  of  much  importance, 
since  the  medicaments  contained  in  these  preparations  are  supposed  to  be 
absorbed  by  the  skin  and  if  the  base  employed  is  not  easily  absorbed  that 
result  will  not  be  obtained.  Wool-fat  is  supposed  to  be  the  base  most 
quickly  absorbed,  goose  grease  and  lard  come  next,  while  petrolatum  is 
considered  to  be  very  slowly  absorbed. 

Ointments  are  manufactured  cither  by  fusion  or  by  incorporation. 
In  fusion  the  fatty  substances  are  liquefied  by  the  aid  of  gentle  heat,  and 
the  medicinal  substances  are  incorporated  either  while  the  fat«  are  lique- 
fied or  after  solidification.  In  the  case  of  the  ointments  made  by  incor- 
poration the  medicinal  substances  arc  rubbed  up  with  solid  fatty  matter, 
either  in  a  mortar  or  on  an  ointment  slab.  When  pestle  and  mortar  are 
used  for  the  purpose  of  incorporation  it  is  advisable  to  have  the  latter  of  a 
special  flat  shape,  as  shown  in  Fig.  219.  An  ointment  prepared  by  fusion 
is  usually  finished  by  passing  the  fused  mass  through  the  strainer  into  a 
mortar,  and  triturating  the  mass  until  solidified.  This  has  the  effect  of 
not  only  making  the  ointment  smoother,  but  also  lighter  in  color.  In 
some  of  the  ointments  "whipping''  is  important  in  order  to  obtain  a 
handsome  product.  Thus,  in  making  cold-cream,  the  finished  product  is 
made  light  and  fluffy  by  beating  the  mass  with  an  egg-beater,  and  in 
making  large  quantities  by  working  up  in  an  emulsion  machine  (p.  261). 
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When  an  ointment  h  prepared  by  incorporation  on  a  slab,  the  appa* 
ratus  needed  consists  of  an  ointment  slab  and  a  spatula.  For  the  slab  the 
ordinary  pill  tile  can  be  used,  although  more  handsome  forms  of  slabs, 
made  of  plate  glass,  are  obtainable  (Fig.  220).  Some  years  since,  the  use 
of  pads  of  parchment  paper  was  suggested  instead  of  the  slab,  the  idea 
being  that,  after  the  finishing  of  each  oint ment,  the  sheet  of  paperon  which 
the  ointment  was  worketl  up  would  l>e  torn  off  and  thrown  away.  This 
scheme,  however,  is  not  very  satisfactory,  inasmuch  as  in  many  cases  it  is 
advisable  to  triturate  the  chemicals  incorporated  in  the  ointment  with 
considerable  prensure,  and  the  excuse  for  the  use  of  the  paper  pad^sa\ing 
the  troulile  of  cleaning  the  ointment  slali — was  scarcely  worth  notice. 

The  spatulas  used  in  incorix)rating  ointments  should  be  long  and  pli- 
able, those  made  of  nickel-plated  steel  being  preferable.  The  iron  spat- 
ula, however,  can  l>e  used  in  all  cases  with  those  chemicals  which  will 
not  attack  iron,  but  must  not  be  used  in  making  citrine  ointment  (con- 


FIs.  SIO. — ^Unrnirnt    tnortar. 


Fig.  320 


taining  nitric  acid)  nor  iodine  ointment*  For  the  latter  purpose  the 
steel  spatula,  coated  wixh  gutta-percha  or  rubber,  is  very  well  adapted^ 
although  the  objection  to  such  guitu-percha  spatulas  is  their  tendency  to 
peel.  In  preparing  the  ointment  by  incorporation  on  the  slab  the  rhem- 
icals,  which  should  l>e  in  a  very  fine  divided  form,  are  further  subdivided 
by  the  process  of  le\igation,  using  the  end  of  the  spatula  blade  in  place  of 
of  the  muller,  and  a  portion  of  the  ointment  base  as  the  lubricator.  In 
the  making  of  the  ointment  of  the  red  mercuric  oxide  the  chemical  is  to 
l»e  levigated  with  water  with  the  gutta-percha  spatula — in  this  case  it 
being  essential  that  the  chemical  l>e  reduced  to  the  finest  possible  form  of 
powder 

TABLE  OF  OFFICIAL  OmTMENTS 

(All  Galskic  Excicpt  Ointmbnt  of  MERc^nuc  Nithats) 


rroccu 
Fuflion. 

Ba$€ 
LaixL 
BentoinAM  lanl. 

BetisoiiititiHi  Urd  nud  white* 

Prti*arationJi 
(Hnttnent  of  merruric  nitraU* 
Ointment  of  chr>*sarobia. 
OiriUiicDt  of  litif  oxido. 
Ointment. 

WAX. 

Lard  and  yetlaw  wax. 

Ointinc'tif 

U'hite  jjetrolalum  and  pnruf' 

tin. 
Exprf*u«»xl    oil    ui    almond* 

Tar  ointment. 
Ointment  of  phenol. 
Ointment  uf  tx»nr  arid. 

Ointment  of  rofle  water. 

tnoorpcmtiogi* 

Nttir  111  urf  1    ufid  vvliif«<  wnx, 

■  ' ; :  1  1 . 

Di  1   1  vlon  ointment, 
li -iMi.rrin  omlnient. 
KMlmc  ointment. 
Sulphur  oiDtmesit. 

SOUD  PREPARATIONS  FOR  EXTERNAL  USE         331 

Benzoinated  lard  and  pre-  Mercurial  ointment. 

pared  suet. 

Benzoinated   lard  and   hy-  Belladonna  ointment. 

drous  wool-fat.  Stramonium  ointment. 

Ointment  (U.S.?.).  Ointment  of  nutgall. 

.  Ointment  of  tannic  acid. 

Petrolatum.  Blue  ointment. 

Petrolatum     and     hydrous  Ointment  of  yellow  mercuric 

wool-fat.  oxide. 

White  petrolatum  and  hy-  Ointment    of    ammoniated 

drous  wool-fat.  mercury. 

SPECIAL  J90TES  ON  OFFICIAL  OINTMENTS 

UNGUENTUM— Ointment 

(Ung. — Simple  Ointment) 

Condensed  Recipe. 

Melt  200  Gm.  white  wax,  add  800  Gm.  benzoinated  lard,  heat  until  entirely  fluid, 
then  stir  until  solid. 

Remarks. — This  preparation,  commonly  called  simple  ointm^nty  is 
used  almost  entirely  as  a  base  for  medicated  ointments.  As  seen  from 
above  table,  it  is  so  employed  in  three  of  the  ointments  of  the  present 
pharmacopoeia.  Note  the  pharmacopoeial  permission  to  increase  the 
amount  of  wax  employed,  when  climatic  conditions  render  such  a  step 
advisable. 

UNGUENTUM  ACIDI  BORICI— Ointment  of  Boric  Acid 

(Ung.  Acid.  Bor.) 

Condensed  Recipe. 

Melt  50  Gm.  paraffin,  add  860  Gm.  white  petrolatum,  heat  until  entirely  fluid. 
Then  pour  little  by  little  upon  100  Gm.  powdered  boric  acid  contained  in  a  warm 
mortar,  triturating  until  a  smooth  solid  ointment  results.  For  details  see  U.S. P., 
p.  476. 

Remarks. — This  official  contains  10  per  cent,  of  boric  acid  in  an  oint- 
ment base  consisting  of  paraffin  and  white  petrolatum. 

UNGUENTUM  ACIDI  TANNICI— Ointment  of  Tannic  Acid 
(Ung.  Acid.  Tann.) 

Condensed  Recipe. 

Dissolve  20  Gm.  tannic  acid  in  20  Gm.  glycerin  by  use  of  gentle  heat  and  then 
mix  with  60  Gm.  ointment. 

Remarks. — This  ointment  is  made  by  combining  a  glycerinic  solution 
of  tannin  with  simple  ointment.  Iron  vessels  must  be  avoided  in  its 
manufacture,  since  tannate  of  iron  would  form  and  the  product  would 
blacken. 

UNGUENTUM  AQU^  ROS-ffi:— Ointment  of  Rose  Water 

Recipe  and  details  of  manipulation  will  be  found  in  Part  VII. 

Remarks. — This  popular  face  salve,  commonly  called  cold-creamy  has 
the  one  drawback  of  rapidly  turning  rancid;  hence  the  demand  for  a 
theatrical  cold-cream  for  use  by  actors  for  cleansing  the  face  from  paints, 
and  which  will  keep  perfectly. 

This  is  solved  by  the  substitution  of  liquid  petrolatum  for  the  ex- 
pressed oil  of  almond  in  the  official  recipe,  though  it  is  needless  to  say  such 
a  cold-cream  should  not  be  used  in  prescriptions. 
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UNGUBNTUM  BELLADONNA— Belladoima  Ointment 

(Ung.  Bellad.) 

Condensed  Recipe, 

Rub  10  Gm.  pilular  extract  of  belladonna  leaves  with  5  mils  of  diluted  alcohol; 
then  mix  with  30  Gm.  hydrous  wool-fat  and  finally  with  55  Gm.  benzoinated  lard. 

Remarks. — In  preparing  this  ointment  the  wool-fat  is  used  to  facili- 
tate the  absorption  by  the  skin  of  the  alkaloids  of  the  extract. 

UNGUBNTUM  CHllYSAROBINI— Chrysarobin  Ointment 
(Ung.  Chrysarobin.) 

Condensed  Recipe, 

Rub  6  Gm.  chrysarobin  with  94  Gm.  melted  bensoinated  lard.     Heat  mixture  on 
water-bath  for  twenty  minutes,  strain  and  stir  until  solid. 

Remarks, — This  is  made  by  digesting  chrysarobin  in  melted  lard  on  a 
water-bath  for  twenty  minutes  and  then  stirring  imtil  congealed. 

UNGUBNTUM  DIACHYLON— Diachylon  Ointment 

(Ung.  Diachyl.) 

Condensed  Recipe. 

Melt  50  Gm.  lead  plaster  with  49  Gm.  white  petrolatum.     Strain,  add  oil  of 
lavender  and  stir  until  solid.     For  details  see  U.S. P.,  p.  478. 

Remarks, — This  is  lead  plaster  softened  with  white  petrolatum  and 
flavored  with  oil  of  lavender. 


UNGUBNTUM  GALLiE— Nutgall  Ointment 

(Ung.  Gall.) 

Condensed  Recipe. 

Rub  20  Gm.  powdered  nutgall  with  80  Gm.  ointment. 

Remarks, — Like  ointment  of  tannic  acid,  and  for  the  same  reason, 
metallic  utensils  must  not  be  used  in  making  this  ointment. 

UNGUBNTUM  HYDRARGYRI— Mercurial  Ointment 
(Ung.  Hydrarg.) 

Condensed  Rccive. 

Triturate  500  Gm.  mercury  with  20  Gm.  oleate  of  mercury.  After  standing  fif- 
teen minutes  add  about  25  Gm.  of  a  melted  mixture  of  benzoinated  lard  (250  Gm.)  and 
prepared  suet  (230  Gm.)  and  triturate  until  the  mercury  is  extinguished.  Then 
add  the  rest  of  the  melted  fata  and  mix  well.     For  details  see  U.S.?.,  p.  479. 

Remarks, — Mercurial  ointment  is  prepared  on  the  same  principle 
as  blue  mass,  in  that  the  mercury  is  finely  divided  and  prevented  from 
running  together  by  coating  each  minute  globule.  In  this  ointment  the 
mercury  is  extinguished  with  oleate  of  mercury  and  the  globules  are 
covered  with  lard  and  suet.     Note  that  the  globules  must  not  be  visible 
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iinder  a  microscope  magnifying  ten  diameters.    Note  that  the  present 

fharmacopoeia  provides  an  assay  for  the  mercury  that  it  contains.     (See 
^art  V.) 
This  50  per  cent,  ointment  is  no  longer  called  blue  ointment,  a  diluted 
33  per  cent,  form  having  been  introduced  at  the  eighth  revision  for  dis- 
pensing under  that  synonym.     (See  below.) 

TTNGUBNTUM  HTDRARGYRI  AMMONIATI— Ointment  of  Ammon- 

iated  Mercury 

(Ung.  Hydrarg.  Ammon.— White  Precipitate  Ointment) 

Condensed  Recipe. 

Ingredients. — Ammoniated  mercury,  10  Gm.;  white  petrolatum,  50  Gm.;  hydrous 
wool-tat,  40  Gm. 

Manipulation. — Rub  the  ammoniated  mercury  with  part  of  the  melted  white 
petrolatum,  then  with  the  rest  and  lastly  with  the  wool-fat. 

Remarks. — This  preparation — called  while  precipitaie  aintment — is 
made  partly  by  fusion  and  partly  by  incorporation;  that  is,  the  ammo- 
niated mercury  is  rubbed  with  melted  petrolatum  and  then  with  unmelted 
hydrous  wool-fat.  Petrolatum  alone  is  but  slightly  absorbed  by  the  skin. 
Combined  with  wool-fat  it  is  fairly  absorbable. 


TTNGUENTUM  HYDRARGYRI  DILUTUM— Diluted  Mercurial  Oint- 
ment 

(XJng.  Hydrarg.  DiL — Blue  Ointment  Hydrargyri  unguentum  P.  I.) 

Candeneed  Recipe. 

Mix  600  Gm.  mercurial  ointment  with  400  Gm.  petrolatum.  Yellow  wax  may  be 
added  to  the  petrolatum  in  warm  climates.     For  details  see  U.S.P.,  p.  479. 

Remarks. — ^This  new  official  was  introduced  to  give  pharmacopcBial 
sanction  to  the  custom  of  dispensing  a  33  per  cent,  mercurial  ointment 
on  calls  for  "blue  ointment.**  It  is  commercially  called  "mercurial 
ointment  3^."  The  use  of  petrolatum  as  a  diluent  is  intentional,  since 
the  preparation  is  intended  as  an  application  for  destroying  body  vermin 
and  is  not  applied  for  the  absorption  of  mercury  through  the  skin. 


UNGUENTUM    HYDRARGYRI   NITRATIS— Ointment   of   Mercuric 

Nitrate 

Recipe  and  details  of  manipulation  and  full  explanation  of  the  chem- 
istry' of  this  important  preparation  will  be  found  in  Part  VII. 

UNGUENTUM  HYDRARGYRI  OXIDI  FLAVI— Ointment  of  Yellow 

Mercuric  Oxide 

(Ung.  Hydrarg.  Oxid.  Flav.) 
Condensed  Recive. 

Triturate  10  Gm.  finely  powdered  yellow  mercuric  oxide  with  10  Gm.  water  to  a 
smooth  paste.  Then  rub  with  40  Gm.  hydrous  wool-fat  and  lastly  with  40  Gm. 
petrolatum.     For  details  see  U.S.P.,  p.  480. 

Remarks. — Made  by  levigating  the  oxide  with  water  and  then  tritu- 
rating with  wool-fat  and  petrolatum.     As  to  smoothness,  see  p.  330. 
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UNGUENTUM  lODI— Iodine  Ointment 
(XJng.  lodi) 

Condensed  Redve, 

Dissolve  4  Gm.  iodine  and  4  Gm.  potassium  iodide  in  12  Gm.  glycerin  and  then 
incorporate  with  it,  80  Gm.  benzoinated  lard.     For  details  see  U.S.P.,  p.  481. 

Remarks, — The  iodine  in  this  preparation,  as  in  the  compound  solu- 
tion of  iodine,  is  made  soluble  by  the  use  of  potassium  iodide.  Note  that 
the  rubber-coated  spatula  should  be  used  for  mixing. 

UNGUENTUM  lODOFORMI— Iodoform  Ointment 
(Ung.  lodof.) 

Condensed  Recipe. 

Triturate  10  Gm.  iodoform  with  90  Gm.  benzoinated  lard,  added  little  by  little. 
For  details  see  U.S.?.,  p.  481. 

Remarks. — The  odor  of  the  iodoform  can  be  removed  from  the  mortar 
by  burning  alcohol  therein  (p.  262).  How  the  odor  may  be  partidly 
masked  is  suggested  under  Iodoform. 

UNGUENTUM  PHENOLIS— Ointment  of  Phenol 

(Ung.  Phenol. — Ointment  of  Carbolic  Acid) 

Condensed  Recipe. 

Melt  97.75  Gm.  ointment  and  stir  into  it  2.25  Gm.  phenol.  For  details  see  U.8.P., 
p.  481. 

Remarks, — This  preparation  is  a  2}^  per  cent,  mixture  of  phenol  with 
white  petrolatum  and  is  known  as  oirdm^ent  of  carbolic  acid. 

Some  pharmacists  still  dispense  as  carbolic  salve  ointment  of  carbolic 
acid  (U.S.P.  1890),  which  contained  5  per  cent,  phenol  with  Ointment 
(U.  S.  P.  1890). 

UNGUENTUM  PICIS  LIQUIDiE— Tar  Ointment 

(Ung.  Pic.  Liq.) 

Condensed  Recipe. 

Melt  150  Gm.  yellow  wax,  then  add  350  Gm.  lard  and  warm  until  entirely  fluid; 
add  to  500  Gm.  warmed  tar,  mix  well,  strain  and  stir  until  solid.  For  details  see 
U.8.P.,  p.  482. 

UNGUENTUM  STRAMONH— Stramonium  Ointment 

(Ung.  Stramon) 

Condensed  Recipe. 

Identical  with  that  for  belladonna  ointment  except  the  use  of  pilular  extract 
of  stramonium  and  the  proportion  of  hydrous  wool-fat  and  of  benzoinated  lard 
(20:65). 

Both  ointments  contain  10  per  cent,  of  the  characteristic  extract. 

Remarks, — This  ointment  is  not  the  same  as  the  ointment  of  stramo- 
nium of  the  pharmacopoeia  of  1890  which  was  made  from  extract  of  stramo- 
nium seed. 
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UNG0ENTUM  SULFHURIS— Sulphur  Ointmettt 

(Ung.  Sulphur*) 

Candenud  Redpe, 

Rub  150  Gm,  subliraed  sulphur,  with  850  Gm.  benzoinated  lard.  For  details 
oee  U.aP.,  p.  482. 

Remarks. — The  ointment  of  the  present  pharmacopceia  contains  just 
one-half  as  much  sulphur  (15  per  cent,}  as  did  the  ointment  of  the  phar- 
maoopceia  of  1890. 


■       for 

~       the 


I 


UNGUENTUM  ZINCI  OXIDI— Oiatment  of  Zinc  Oxide 

(Ung.  Zinc.  Ox. — ^Zinc  Ointment) 

Coindtrued  Recipe, 

Melt  800  Gm.  benzoifiate.1  lard  and  triturate  about  200  G  n.  of  it  with  200  Gm. 
Sanely  powdered  zinc  oxide  (free  from  grit}.  Then  incorporate  the  rest  of  the  lard. 
For  'dctiLiI«  see  U.S.P.,  p.  483. 


Remarks, — In  order  to  make  thi^i   ointment   {zinc  salve)    perfectly 
lootb  and  absolutely  free  from  grit  it  is  necessary,  first  of  all,  that 
the  zinc  oxide  be  the  pure  official  product,  and  not  the  gritty  white 
xinc  oxide  which  sells  at  low  prices  as  a  pigment,     (See  p.  483.) 
B  Dispeasing  Ointments. — The  finishing  and  dispensing  of  ointments 

Fmot 


Fijf.  221, — Tin  ointment    box. 


FiK.  J^' 


ilte^korne  in  mind  that  the  ointments^  especially  those  made  of  benzoinated 
tard,  have  a  tendency  to  become  rancid,  and  such  rancid  ointments  should 
never  be  dispensed;  hence  incorporated  ointments  should  be  prepared 
freshly  as  required.  Nor  shoidd  an  ointment  be  di^ipensed  containing  the 
fiUghtest  quantity  of  grittiness,  and  to  prevent  this  it  is  necessary  to  rub 
ihe  medicinal  substance  thoroughly  with  a  small  quantity  of  the  fatty 
matter  before  incorporating  the  entire  amount.  This  applies  particularly 
to  the  ointments  containing  either  of  the  two  oxides  of  mercury,  both  of 
which  are  usually  applied  in  cases  of  granulated  eyelids.  If  any  of  the 
particles  of  mercuric  oxide  he  still  in  the  gritty  form^  it  is  sure  to  produce 
irritation.     Hence  the  necessity  of  an  absolutely  smooth  ointment. 

A»  to  rhe  dispensing  of  the  ointment,  it  ishould  never  be  sent  out  in  a 
wocNlen  box  unless  the  wood  of  which  it  is  made  is  prepared  so  as  to  be 
impervious*  to  grease.     Even  in  dispensing  small  quantities  of  ointment 
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over  the  counter  a  wooden  box  should  never  [ye  used,  as  grease  soon  pena* 
trates  the  wood,  and  the  purchaser  ha*?  a  jcreasy  package,  which  is  ao 
abomination.  For  small  retail  sales  the  pressed  tin  box  (Fig.  221) 
should  be  used  exclusively. 

In  dispensing  ointments  on  prescriptions  one  of  the  several  varietieai 
of  ointment  jars  (Fig,  222)  should  be  used.  These  usually  consist  of  a 
glass  jar  with  a  metallic  cover  fastening  to  jar  by  a  screw-joint.  The 
cover  is  nickel  plated,  and  the  label  should  be  pasted  to  the  side  of  the 
glass  jar.  If  it  is  desirable  to  use  a  rounded  latel  on  the  cover,  the  form  of 
ointment  box  shown  in  Fig.  223  should  be  used.  When  the  label  is 
placed  on  the  side  of  the  glass  jar  it  invariably  becomes  greasy  while  in 
the  cover  just  mentioned  it  is  protected  on  top  by  a  transparent  sheet  and 
underneath  by  card-board  impervious  to  grease,  and  the  label  will, 
therefore,  remain  fresh  for  a  long  time,  A  recent  and  rather  satisfactory 
way  of  disiM^nsing  ointments  is  in  collapsible  tubes  (Fig.  224),  being  espe- 
cially convenient  for  the  person  w  ho  expects  to  carry  an  ointment  around 
with  him.  Filling  such  tul>es  is  best  done  by  rolling  the  ointment  in 
waxed  paper,  slipping  the  roll  into  the  tube  and  then,  after  preying  the 


Ftf.  223. — Oiiitmcut  jKr  ^  ) 


FiiE    224  ^-Col- 
in pet  ble  iube< 


Fie.  8S5. — Tut  olntmaiit  fbii»h#r. 


paper  firmly  between  thumb  and  forefinger  of  left  hand  slowly  pulUng  the 
pafKT  out  with  the  right  hand  thus  leaving  the  ointment  in  the  tube.  A 
special  device  culled  *'F;dtfona"  is  used  in  Germany  for  this  purpose. 

In  this  connection  it  might  be  well  to  cite  a  novel  method  of  dispens- 
ing a  mercurial  ointment  now  in  vogue,  which  consists  in  placing  in  soft 
gelatin  c^ipsules  suHicient  of  the  ointment  for  one  rubbing,  the  mi  of 
capsules  l)eing  carried  around  in  a  pUl  box  in  the  vest-pocket. 

Old-time  pharmacists,  after  placing  the  ointment  in  an  ointment  box, 
invariably  ** finished'*  them  by  ornamenting  the  surface  exposcsd  to  the 
air  with  fanciful  designs.  These  designs  were  made  with  i^pecially  cut 
peoes  nf  tin  (Fig.  225),  which  wa^*  helil  firm  while  the  ointment  in  the 
jar  w^  irdly  rotating  under  it.     This  idea  was  admirable  in  showing 

the  I"  '   whether  the  ointment  had  Ikm^u  tampered  with  by  the 

messenger,  but  is  now  rapidly  heconiing  obsolete,  the  pharmacist  and 
purchaser  depending  more  on  the  external  appearance  of  the  package;  for 
signs  of  tarn  leering. 

Ptesemtiofi  of  Ointments. — Ointments  should  be  stored  in  a  oool 
place,  preferably  in  a  refrigerator. 
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Unffaentiuii  solubile  is  an  ointment  base  suggested  by  Stephan.  This  consists 
of  a  jdly  made  by  triturating  3  Gm.  of  powderedtragacanth  with  5  Gm.  of  alcohol, 
then  adding  50  Gm.  of  glycerin  and  42  Gm.  of  water. 

OmTBXENTS  OF  THE  NATIONAL  FORXXULART 


Latiii  name 


Ingredients 
(figures  show  amount  used  in  100  Gm.) 


Remarks 


Unipentum       cala- 


Unguentum      cam- 
phont. 


Turner's  cerate. 


Camphor      oint- 
ment. 


Unguentum  fuscum.    Mother's  salve. 


Unguentum     hvdr- 
argyri  ozidi  rubri. 


Unguentum       picis  \ 
compoaitum. 


Unguentum  plumbi 
iodidi. 

Unguentum  pot^saii 
iodidi. 


Ui^entum  resor- 
cinolis  composi- 
turn. 


Unsuentum  sul- 
pnuris  alkalinum. 

Unxuentum  sul- 
phuris  composi- 
tum 

Unguentum  vera- 
trinc. 


Unguentum        zinri 
stearatis. 


Ointment  of  red 
mercuric  oxide 
(U.8.P.  VIII). 


Compound 
ointment. 


tar 


Ointment  of  lead 
iodide. 

Ointment  of  po- 
tassium iodioe 
(U.S.P.  VIII). 


Compound  resor- 
cinoi  ointment. 


Alkaline  sulphur 
ointment. 

Wilkinson's  oint- 


Prepared  calamine,  17  Qm.;  ointment. 
Camphor  22  Gm.;  white  wax;  lard. 


Camphorated  brown  plaster,  50  Gm.; 
olive  oil;  prepared  suet. 

Red   mercuric  oxide.    10  Qm.;   water; 
hydrous  wool-fat;  petrolatum. 


Oil  of  tar,  4  Gm.;  tincture  of  bensoin; 
sine  oxide;  yellow  wax;  lard;  cotton- 
seed oil. 

Lead  iodide,  10  Qm.;  bensoinated  lard. 


Also  called  unifu^n^ 
turn  tinei  earbonaUt 
impuri. 

Called  pomade  earn' 
phree  in  French 
speaking  countries. 
Contains  11  times 
more  camphor  than 
does  cerate  of  cam- 
phor, N.F. 

Also  called  unguen^ 
turn  nuUrU. 

Also  called  red  pre' 
cipitcUe  oirUmerU. 


Potassium  iodide,  10  Gm.;  sodium  thio- 
sulphate;  water;  bensoinated  lard. 


Sodium  thioBulphate 
used  to  decolorise 
iodine  liberated 
from  the  iodide. 
Should  be  freshly 
prepared. 

Resoroinol,  6  Qm.;  sine  oxide;  bismuth  Similar   to   the    pro- 

subnitrate;  rectified  oil  of  birch  tar;  prietar^    ointments 

yellow   wax;   petrolatum;   anhydrous  containing    resor- 

wool-fat;  glycerin.  cinol. 

Sublimed  sulphur.  20  Gm.;  potassium 
carbonate;  water;  bensoinated  lard. 

Precipitated   calcium    carbonate;    sub-     Also    called    Hebra'e 
limed  sulphur,   15  Gm.;  oil   of   cade;       itch  ointment. 
soft  soap:  lard. 


Veratrine      oint-     Veratrine,  4  Gm.;  expresseti  oil  of  al- 
ment        (U.S.P.       mend;  bensoinated  lard. 
VIII).  I 

Ointment  of  sine     Zinc  stearate,  50  Oni.;   white  petrola- 
stearate  (U.S.P.       turn. 
VIII). 


SOLID  PETROXOLINS 

In  addition  to  the  liquid  petroxolins,  those  liquid  petrolatum  preparations  re- 
sembling liniments  (see  p.  267),  the  National  Formulary  provides  recipes  for  two 
solid  petroxolins,  which  are  forms  of  petrolatum  ointments  containing  ammonium 
oleate. 

Petroxoliniun  Spissum  (N.F.)  is  prepared  melting  together  white  wax  and  light 
liquid  petrolatum,  adding  oleic  acid  to  the  mixture  and  triturating  the  fused  fats  in 
a  warm  mortar  with  a  mixture  of  alcohol  and  stronger  ammonia  water.  It  is  per- 
fumed with  oil  of  lavender. 

Petroxolinum  Hydrargyri  (N.F.)  or  mercury  petroXj  is  prepared  by  extinguishing 
mercury  with  hydrous  wool-fat  and  oleic  acid  and  then  mixing  with  solid  petroxolin. 
It  contains  30  per  cent,  of  mercury. 

INUNCTIONS 

Inunda  are  ointmenU,  in  which  hydrous  wool-fat  is  the  main  fatty  constituent. 
They  contain  medicaments  intended  to  be  quickly  absorbed  by  the  skin  and  in  many 
22 
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ciises  are  dfiBigned  to  produce  local  irritation.     They  resemble  the  "anat|^e  I 
which  are  pc»pular  in  Kuropo.     The  National  Formulan^  reco|fnix<*a  the  following: 

Intmetum  Meatbolis  (N.F.)  is  made  by  incorporating  menthol  (5  per  ceotf  tti 
hyclrotis  vvt>o!-fftt, 

Inunctum  Mentholis  Compositum  (N\FJ  contains  menthol  (5  per  cent,),  meth}^l 
salleyliito  (10  p<T  cent  J  iitiH  hytirous  wool-fat.  Inunctions  arc  beet  dbfjetmed  tn 
coUiipsiblc  tubes. 

DERMATOLCXilC  PASTES 

The  National  Formulary  recognixc-s  under  the  title  /]<tff/a»dermatok)giovointme!nt' 
like  niLxturca  of  ativrch,  drxtrin,  zinc  u\idc%  sulphur^  etc.,  made  into  a  paete  with 
IClyceriu,  B<jft  d<iap,  petrolatum,  lard  or  other  fata.  Recipes  for  the  foUowing  ara 
given: 

Pasta  Dextrinata  (N.F.)  a  basic  paate  made  from  white  dextrin,  glycerin  and 
water. 

Pasta  BetanaphthoUs  (N,F*)  or  Ijismr's  naphthd  pfuite^  made  from  betii-naphthol 
(10  per  cent.),  precipitated  sulphur,  petrolatum  and  soft  9«>ap. 

Pasta  Resorcinolis  Portia  (N.F.)  or  Lasnar^s  ntronrnt  rrsorcinol  ftastf,  mode  from 
resorcinol  (20  per  cent,),  zinc  oxide,  starch  and  light  liquid  petrolatum. 

Pasta  Resordnotis  Mitis  (N.FJ  or  Lasgar'i*  miki  renardnol  pa»U  made  like  thio 
foregoing  except  that  the  resorcinol  content  b  10  per  cent- 
Pasta  Zinci  (N.F.)  or  Lasmr^s  zine  pantCt  made  of  salicylic  aeid,  aine  nxido  (24 
per  cent,),  starch  and  petrolatum. 

Pasta  Zinci  Mollis  (N.F.)  or  Unna't  mfl  zinc  pajfr<?,  matie  from  xinc  osdde  (26  per 
cent.),  precipitated  calcium  carbonate,  linaeed  oil  and  lime  water. 

Pasta  Zinci  Sulphurata  (N.F.)  or  Vnna'n  mdvhuraUd  tine  patte^  made  from  tine 
oxide  (15  per  cent.),  precipitated  sulphur,  purified  siliceous  earth  and  benaotnated 
lard. 

tJnna  recommends  in  certain  cases  where  a  protective  coating  containing  m<Miicinal 
Bubsiances  is  indicated.  Casein  mmuh^A,  According  to  Hager  such  a  vamiah  or 
paaie  can  be  made  either  by  digestinf^  5  Gm.  of  casein  with  0.6  Gm.  of  borax  and  25 
Om.  of  water  or  else  1  part  of  casein  is  dissolved  in  3  parts  of  26  per  cent,  ammonia 
water,  the  solution  mixed  with  1  jp^rt  of  glycerin  and  heatetl  on  a  water-tiath  until 
the  exc«H8  of  ammonia  is  drivem  oft,  after  whii-h  2  parts  of  boiling  water  aw  added  to 
tbe  residue  and  triturated  until  a  smooth  paste  resiilts* 


MULLS  OR  STEATINS 


nta 


Theae  are  ointments  of  high  fu.<^tng  p(>[ntv<i,  containing  the  desired  medi 
and  spread  on  soft  m uslin  or '  *  m nil  '  *  'hie  Xntit  »nal  Formul'irs*  gives  a  gei  < 
for  mulls,  under  the  title  MuUtr  in  which  the  niethtwl  of  spreading iadeacn 
detail.     It  also  gives  monographs  on  the  following  special  mulls« 

MuUa  Acidi  SaiicyUci  (X.F.)  made  by  mixing  salicylic  acid  (10  per  cent.)  with 
benaoinated  kni  and  Ui  nxoinated  suet. 

MuUa  Creosoti  Salicylata  (X.F.)  made  from  salicylic  acid  (10  per  centj,  creosote 
(20  per  cent,),  yellow  wax  nnd  bcnzoinated  suet. 

MttUa  Hydrargyri  ChJoridi  Corrosivi  (X.F.)  made  by  dissolving  corrosive  mercuric 
eblonde  (^|o  of  1  per  rent.)  in  alcohol  and  mixing  the  solution  with  bonsoinated 
lard  and  henzomatiHl  «uct. 

Mulls  Zinci  (X.F.)  nuide  by  mixing  nine  oxide  flO  per  cent.)  with  the  fata  just 
mentioned. 

GLYCEROGELATINS 

These  are  soft  masses  containini^  medicinal  substances  used  in  dermatoloccal 
ri'  Tide  with  glyc«*rinat<*d  gelatin  T.H.P.  i«  a  %'ehicle.     Thc>*  an?  firm  enou|^  to 

(  and  yet  melt  at  the  biKly  temperature.     The  National  Formular>*  nwog* 

niiJen  me  tollowmg: 

Otfoarofelatlntmi  Addl  Sallcylid  (X.F.)  ia  made  bv  fusing  glycerinated  gc^ttn, 

glyoenD,  di-^*''''^'^  "  ■♦  ■♦  '  -alrcvlic  acid  (10  per  cent,)  and  then  pouring  tbc  Homo- 

gieaeoua  til  inolds. 

Glfetr4\,  :..'.  i  rmi  ( N.  FJ  contains  in  molded  form,  glycerinated  gelati]i» 

giyeeriri.  dintiltixi  water  and  io<loform  (10  per  c^nt,) 

GlycerogeUtinum  Zinci  Durum  (N,F.)  contains  in  molded  form,  glycerinated 
§rlatin,  elyrcrin,  diwfilli'd  water  and  zinc  oxide  (10  per  ci»nt.). 


Glycerogetatinum  Zinci  Molle  (X.F.)  differ*  from  the  foregoing  Jirm  tine  gtyi 
pofolia,  only  in  the  proportion  of  glvcerinated  gelatin  and  ^lyeerm^     In  loe  firm 
03feero||elatin  the  prop<»rtian  i^  30  tu  25;  in  the  »4ifi  variety  it  la  20  to  85w 
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PASTE  PENCILS 

StiH  pUtihilcsoT  Unna*9  pencUs  are  prepared  by  incorporatiog  the  medicinal  agent 
(something  used  in  dermatologjO  with  a  paste  eonaiating  of  starch  and  other  adhesive 
materials.  The  mass  is  rolled  into  thin  cylinders  (about  ^  inch  in  diameter  a«  in 
makinii;  pills  and  then  cut  into  sections  about  2  inches  long  and  after  dn,nng,  each 
pencil  is  \vr?tppe«l  in  tin  foiL     The  National  Formulary  recognizes: 

Stili  Acidi  Salicylici  Dilubiles  (N,FJ  or  salicylic  add  pencil;  the  mass  of  which 
contains  salicylic  acid  (10  per  cent.)  tragacanth,  starch,  white  dextrin^  and  sugar. 
Distilled  water  is  used  as  the  excipient.     Each  pencil  will  weigh  shghtly  over  2  Gm. 

CATAPLASMS 

CataplaaniB  or  ptndtices  are  wet  masses  of  solid  matter  applied  to  the  skin  for  the 
piurpoae  of  reducing  infiammatioOi  or  in  other  cases  to  act  as  counter-irritants. 

The  6otid  matter  usee!  as  the  base  is  chosen  with  a  view  to  its  capacity  to  absorb 
crater.     Thus  the  base  of  the  one  official  cataplasm  is  clayi  while  muctlagiooua  drugs, 
*  mich  as  ground  flaxseed »  are  valuable  as  poultice  bases. 

If  the  poultice  is  intended  to  reduce  mfiammation,  the  proper  base  is  one  devoid 

of  medicinal  action,  and  the  poultice  wet  with  cold  liquid  acts  similarly  to  a  cold 

eompress  (that  is,  a  wad  of  cloth  or  cotton  wet  with  water).     If  intended  to  act  as  a 

I  counteMnitAnt,  the  poultice  is  either  applied  hot  or  is  made  from  some  drug  possessing 

[rubefacient  properties.     An  illustration  of  the  latter  case  is  formed  in  the  poultice 

^■wjMJfe  of  ground  mustard,  which  is  replaced  in  the  pharmacopceia  by  the  more  elegant 

muaiard  paper. 

The  only  cataplasm  mentioned  in  either  the  pharmacopoeia  or  the  Formulary  is : 

Catttplasma  Kaolini  (U.S.P.  VIII;  N.F.  IV)  which  consists  of  a  mixture  of  kaolin, 

borie  acid,  anfl  glycerin,  flavored  with  th>Tnol,  methyl  sahcylate,  and  oil  of  pepper- 

mint,  and  which  is  similar  to  a  w-idely  popular  propriet4ir3r  preparation  largely  pre- 

,venbed  by  physicians.     It  is  indicated  as  a  local  apph'cation  m  a  large  number  of 

'anmiBtoiy  diseases,  and  is  also  of  value  as  a  mild  antiseptic  in  minor  wounds, 

PLASTERS 

Plasters  are  solid  preparations  containing  medicinal  substances 
intended  to  be  applied  to  the  skin,  and  of  sufficient  adhesiveness  to 
I  adhere  firmly.  Plasters  are  different  from  cerates  in  being  practieally 
free  from  fats,  and  also  in  the  fact  that  the  cerates,  when  spread  on 
doth  and  applied,  are  not  of  sufficient  adhesiveness  to  stick  firmly  to 
the  skin,  their  removal  \yeing,  a  very  mraple  matter.  Plasters,  on  the 
other  hand,  made  of  adhesive  or  resinous  substances,  stick  very  firmly 
lo  the  skin;  in  fact,  so  firmly  that  it  is  sometimes  a  matter  of  difficulty 
I  to  remove  them. 

As  bases  of  plasters  are  iiBed  gum-resins,  lead-plaster,  resin  plaster, 

Burgundy  pitch,  isinglass^  and,  latterly,  India  rubber.     In  former  years 

1  the  first-named  plaster  bases  were  used  quite  extensively,  but  during  the 

[last  twenty  years  machine-made  plasters  with  rubber  base  have  prac* 

Itically  driven  the  old-fashioned  type  of  plasters  out  of  the  market,  so  that 

now  the  pharmacist  is  very  rarely  called  upon  to  dispense  a  pharmaco- 

poBial  plaster,  and  the  art  of  spreading  plasters  is  rapidly  iK^coming  a  lost 

one. 

Before  discussing  the  official  plaster  masses  a  few  words  regarding  the 
ilHEr    "         e  of  rubber  plastei-s  may  not  come  amiss. 

inal  and  really  satisfactory^  India-rubber  plasters  are  made  by 
*dijig  crude  rubber  with  resinous  substances,  such  as  gum  olibanum, 
[until  a  jilastic  mass  results.  This  kneading  is  accomplished  by  rolling  the 
[rubber  l*etween  spiked  hollow  rollers  heated  by  steam,  the  combination 
i€f  the  heat  and  the  tearing  effect  of  the  spikes  ha\Tng  the  result  of  disin- 
I  tegrattrig  the  rubber  into  a  thick,  tenacious  mass,  with  which  the  oliba- 
Itiam  and  other  resinous  mass  combine  admirably.  The  plaster  mass  is 
I  then  spread  on  cloth  by  rolling  bet  wren  hot  plates,  both  beat  and  pressure 
being  reqturcKl  to  spread  it  to  the  proper  thickness.     The  making  of  such 
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rubber  planters  requires  powerful  and  expensive  machinery,  and  sciucely 
had  Ihe  rubber  phister  manufacture  Vjeen  placed  on  a  paying  basis^  l>eforc 
other  and  inferior  methods  were  substituted  for  the  original  proeeas.  In 
the  cheajier  methods  the  rubber  is  dissolved  in  the  appropriate  solvent, 
usually  benzin,  and  the  solution  evaporated  down  to  the  consistence  of  a 
soft  extract;  and  when  it  is  spread  on  cloth,  the  surplus  benxio  is  per- 
mitted to  evaporate. 

Such  plasters  are  in  every  way  inferior  to  the  machine-kneactod 
plasters;  the  cohesive  property  of  the  mass  is  less,  and  such  a  plaster, 
on  removal  from  the  back  to  which  it  has  been  applied,  very  frequently 
tears  off,  leaving  patches  of  the  plaster  sticking  to  the  skin. 

Of  the  pharmacopoeia]  bases,  a  description  had  best  be  left  for  con- 
sideration under  Special  Notes. 

The  manufacture  of  pharmacopceial  plasters  may  be  divided  into 
two  parts:  making  the  mass  and  spreading  the  same.  The  making  of 
the  official  plaster  mass  is  usually  a  matter  of  little  difficulty,  being 
generally  prepared  by  fusing  the  various  constituents  or,  in  some  cases, 
by  softening  them  by  gentle  heat.  The  official  plaster  mass  is  then 
rolled  into  appropriate  sticks,  or  left  in  the  plaster  dippers  in  which 
they  have  lieen  fused,  until  a  spreaded  plaster  is  called  for. 

The  spreading  of  a  phister  is  a  matter  calling  for  a  high  degree  of  skill 
and  requiring  much  practice.  F'ull  details  of  the  spreading  of  a  plaster 
will  be  given  in  Part  VIL  So  here  suffice  it  to  say  that  the  molten  plas* 
ter  mass  is  spread  on  plaster  skin  or  cloth,  the  area,  including  the  dimen- 
sions directed  by  the  physician,  being  inclosed  in  strips  of  paper,  the 
entire  paraphernalia — the  cloth  or  skin  base  and  the  paper — being  firmly 
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Ffg,  226.^E«r  pl*«(«tv:  a.  For  loft  «ar: 
fr.  (or  right  tmt  (TiMfiitoii). 


Ptf.  227  — DffMwt  pUflter 

(Thorn  ton). 


Fi«.  228  —  Kidoey  pli^ 
tier  CTIionilon). 


faatened  to  a  perfectly  level  table  or  to  a  smooth  lM>ard  resting  on  tha 
counter  by  means  of  thumb  tacks.  8o  soon  as  the  molten  plaster  mass  is 
poured  U|xm  cloth  or  skin  bas<s  it  is  spread  by  the  rapnl  movement  of  a 
hot,  clean  spatula*  If,  in  sprt^adifig,  the  hand  trembles  or  the  phister 
mass  is  not  warm  enough  to  follow  the  spatula^  an  unsuccessful  plaster 
results. 

In  former  years  there  w*as  consideral>le  demand  for  sfjecially  shaped 
plasters,  such  as  those  to  fit  behind  the  ear,  to  cover  the  breast ^  or  to 
place  over  the  kidneys.  These  were  spread  on  cloth  by  substituting  for 
the  |)lain  pniK^r  siri\m  al>ove  mentioned  a  pattern  made  of  stiff  paper» 
having  cut  out  from  its  center  the  sha|:R*  reqtured  for  the  plaster  (Figs*  226, 
227  and  228),  The  details  of  the  spreading  of  the  specially  shaped  plaft- 
ten*  arc  exactly  the  same  as  for  an  oblung  plaster. 

In  tho  n\i\  times,  when  plaster  spn^ading  tlourishi*d  and  numt)ers  of 
p]  I  ff>r  in  a  day's  pn*scription  business,  special  appamtua 

hm  nreading  plasters  by  hand  on  a  large  scale.     An  ex&m* 


SOLID  PREPARATIONS  FOR  EXTERNAL  USE 


341 


[de  of  these  spreading  machines  is  found  in  the  plaster  spreader,  a  picture 
of  which  is  appended  (Fig.  229). 

At  the  present  time  there  are  few  stores  possessing  such,  the  demand 
for  hand-spread  plasters  being  practically 
nil.    Among  the  few  survivors  of  hand- 
spread    plasters    are    the    so-called    fly- 
blisters  (see  below). 

The  decline  in  the  manufacture  of 
plasters  by  the  pharmacist  is  strikingly 
shown  in  the  handling  of  the  subject  in 
the  present  pharmacopoeia.  In  the 
pharmacopoeia  of  1890,  thirteen  plaster 
masses  were  official,  while  in  the  pres- 
ent pharmacopoeia,  although  seven 
plasters  are  official,  only  four  are  sup- 
posed to  be  prepared  by  the  druggist, 
the  other  three  monographs  describing  the  commercial  finished  plaster. 

TABLE  OF  OFFICIAL  PLASTERS 
(All  Galbnic  Except  Lead  Plaster) 


Fi«.  229. — Plaster  spreader. 


Proce98 

Commercial    ready-made 
8pr»Ml  plaster. 


Plaster     masses 

fusion. 
Spread  plasters. 


made     by 


Base 
Rubber  plaster. 

Rubber  on  paper  or  cloth. 
Lead  oleopalmitate. 
Lead  plaster. 
Rosin  plaster. 
Rubber  plaster. 


Preparations 

Belladonna  plaster. 
Rubber  plaster. 
Mustard  plaster. 
Lead  plaster. 
Rosin  plaster. 
Cantharides  plaster. 
Capsicum  plaster. 


SPECIAL  NOTES  ON  OFFICIAL  PLASTERS 


EMPLASTRUM  BELLADONNiE— Belladomia  Plaster 

(Emp.  Bellad.) 

An  adhesive  plaster  containing  30  per  cent,  of  extract  of  belladonna  leaves  and 
yielding  not  less  tnan  0.35  per  cent,  nor  more  than  0.40  per  cent,  of  mydriatic  alkaloids. 
Assay. — See  Part  V. 

Remarks. — This  plaster,  for  the  preparation  of  the  mass  of  which  for- 
mer pharmacopoeias  gave  minute  directions,  is  now  permitted  to  be  the 
commercial  machine-spread  commercial  product  made  with  a  rubber 
base.  An  elaborate  assay  is  provided  and  the  alkaloidal  content  must  be 
from  ^^00  to  ^%oo  of  1  per  cent. 


EMPLASTRUM  CANTHARIDIS— Cantharides  Plaster 

(Emp.  Canthar.) 
Condensed  Recive, 

Spread  cantnarides  cerate  on  a  piece  of  spread  rosin  plaster,  leaving  proper  margin. 
EJach  square  centimeter  should  contain  0.1  Gm.  of  the  cerate.  Permission  is  given 
to  spread  the  cerate  on  muslin  or  on  paper.     For  details  see  U.S.P.,  p.  134. 

Remarks, — This  new  official  plaster,  the  well-known  fly  blister,  is 
cerate  of  cantharides  spread  on  rosin  plaster.  In  making  it,  a  piece  of 
the  adhesive  plaster  of  the  appropriate  size  is  cut  off  from  the  roll,  the 
area  to  be  covered  inclosed  by  strips  of  stiff  paper,  and  the  cerate  spread 
by  means  of  a  spatula  over  the  exposed  portion  of  the  plaster.  When 
spread,  the  plaster  is  sometimes  finished  by  sprinkling  with  a  small 
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?uantity  of  viDe^ar  of  cantharides  or  a  minute  trace  of  cantharidce. 
antharides  cerate  is  the  most  satisfactory  method  of  producing  a  blister^ 
and  in  inflammatory  diseases  the  fly-blister  is  of  the  utmost  value* 

It  will  be  noticed  that  the  pharmacopceia  directe  that  each  square 
centimeter  of  plaster  contains  0,1  Gm,  cerate. 

100  centinietere  equal  about  40  inches 

I  L-entimetcr  equals  about  0.4  inch 
0.1  Gni.  equals  1.5432  grains 

I  square  centimeter  equak  0.4  X  0*4  or  L0  square  inchee. 

1.6  square  inches  of  the  plaster  should  contain  about  L6  gr&ina  of 
cerate.     Hence  1  square  inch  contains  about  1  grain  of  the  cerate* 

EMPLASTRUM  CAPSICI— Capsicum  Plaster 

(Emp.  Capsic) 

Conden»ed  Recine, 

Oleoreain  of  capsicum  is  pointed  upon  n  piece  of  spread  rubber  plaster.  Each 
15  square  renliTnetens  of  plaster  should  contain  0.25  Gm.  of  the  olcorcsiii.  For 
details  see  1 .8.  P.,  p.  135. 

Remarks, — Explicit  directions  are  given  as  to  spreading  this  planter 

the  object  being  uniformly  to  distribute  the  oleorefiin  of  capBicum  aa 
well  as  to  limit  the  amount  of  this  irritating  substance  employed.  The 
oleoresin  is  chosen  in  preference  to  the  drug  because  the  latter^  blended 
with  the  plaster  ba^se,  would  soon  lose  its  activity.  For  this  reason  theee 
plasters  should  be  dispensed  freshly  prepared. 

EMPLASTRUM  ELASTICUM— Rubber  Plastcf 
(Emp.  Elast.^ — Rubber  Adhesive  Plaster) 

A  mixture  of  rubber,  resins  and  waxes,  with  a  filler  of  an  ttbHorhenjt  nowder*  such 
'4s  orris  root  or  sfjiri'h,  mechanically  mixtxi  and  spn^wi  upon  cotNm  rloth  i*r  other 
fabric". 

Remarks, — This  new ofBctal  represents  the  nd)ber  sticking  pUiSter  of  oom- 
meree.     Ordinary  sticking  plaster  is  the  official  rosin  piaster  (see  below). 

EMPLASTRUM  PLUMBI— Lead  PUster 

Recipe  and  details  of  manufacture  of  this  important  plaster  base,  as 
well  a.H  full  explanation  of  the  chemistry'  of  manufacture,  will  be  given  in 
Part  MI. 

EMPLASTRUM  RESINiE— Rosin  Plaster 

(Emp.  Res, — Ro^  Adhesive  Plaster — Adhesive  Plaster) 

Melt  8<H)  dm.  load  pla«t4*r  with  60  Om.  ydlow  wax;  then  add  the  ro«in  and  when 
tiquefiiHJ.simtri  and  Htir  until  itoUd.     For  dctaiU  ace  U.H.P.,  p*  135, 

Ri^tmirkH, — The  above  recipe  marks  a  return  to  the  adIiesiveplMter 
of  the  earlier  pharmacopceiafi.  The  adhesive  plaster  of  the  last  pnaram- 
oopceia  containing  only  2  piT  cent,  of  rubber  proved  imsatisfactory  and 
therefore  in  the  present  revision,  the  old  rosin  plaster  is  provided  for  and 
ma  additional  monograph  is  furnished  for  the  rubber  adhesive  plaster  of 
eommerc4»,  (See  above.)  Rosin  plaster p  when  spread  constitutM  tht 
ot*^  "    '  '  '^ter.     The  spreading  ia  done  by  means  of   a 

sp  Mig  of  reels  on  one  of  wliich  the  original  boll  of 
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cloth  is  placed;  the  unrolled  cloth  passing  between  the  lower  plate  of  stone 
or  metal,  and  a  receptacle  containing  the  melted  plaster  mass;  one  side  of 
the  receptacle  consists  of  a  dull  steel  blade  resting  V^  or  j^  inch  above  the 
.  slightly  stretched  cloth.  The  melted  mass  trickles  upon  the  cloth  in  a 
'  broad  stream,  covering  the  entire  width  of  the  cloth^  save  a  small  marginal 
edge.  As  the  soft  mass  flows  upon  the  cloth  it  is  rapidly  passed  between 
the  spreading  apparatus  described  above,  and  emerges  from  the  same  with 
a  thin  and  uniform  coating  of  the  plaster  material. 


EMPLASTRUM  SINAPIS— Mustard  Plaster 
(Emp.  Sinap. — C' hart  a  Sinapis,  U.S,P,  VIII — Mustard  Paper) 

A  unifonn  mixture  of  black  mustard,  deprived  of  ita  fixed  oil,  and  a  solution  of 
ibber^  spread  on  paper,  cotton  clotK  or  other  fabric.     Preserve  it  in  tightly  closed 
[intameiB.       Elach  100  square  centimeters   should  contain  2.5  Gm.  defatted  black 
^  mtistard. 

Refnarks, — In  former  editions  of  the  pharmacopceia,  this  plaster  was 
known  as  mustard  pajier;  the  only  difference  being  thai  in  the  monograph 
jiist  given  permission  is  given  to  spread  the  material  on  cloth,  as  well  as 
on  paper.  The  plaster  is  prepared  by  mixing  powdered  black  mustard 
(which  has  been  freed  from  oil  by  percolation  with  ben^in)  with  a  solu- 
tion of  India  rubber  in  benzin  and  carbon    disulphide,   and  spreading 

-the  semiliquid  magma  on  a  piece  of  stiff  well-sized  paper  (by  means  of  a 
itable  brush),  the  pharmacopana  requiring  thatlOO  square  centimeters 
of  such  paper  should  contain  not  less  than  2.5  Gm.  of  black  mustard 

rdeprived  of  oil.  The  object  of  first  extracting  the  mustard  wdth  benzin 
is  to  free  it  from  the  fixed  oil  naturally  existing  in  the  seed,  and  which,  if 
permitted  to  remain  in  the  mustard  paper,  would  rapidly  cause  it  to 
become  greasy  and  disagreeable  to  handle.  Mustard  paper  (rniL^tard 
leareSf  as  they  are  called)  affords  an  elegant  and  convenient  method  of 
apphing  the  mustard  plaster.     When  such  a  mustard  leaf  is  dipped  into 

'warm  water,  a  chemical  action  sets  up  between  the  ferment  m>Tosin  and 
"he  glucoside  potassium  mjTonate,  naturally  ejdsting  in  the  mixture,  with 
tie  formation  of  the  ^'olatile  oil  of  mustard.  (See  p.  675.)  The  phar- 
am^opceia  directs  that  the  leaf  be  dipped  in  %varm  water,  since  dipping  it 
in  pold  w*ater  retards  the  chemical  action  to  a  certain  extent.  On  the 
other  hand,  it  is  far  preferable  to  dip  into  cold  water  than  into  hot  water, 

~    id  under  no  circumstances  should  the  mustard  paper  be  moistened  with 

'boiling  water,  as  the  heat  Is  sufficient  to  destroy  the  delicate  ferment, 
m\Tr>sin,  and  thus  prevent  the  formation  of  the  volatile  oil. 

Mustard  leaves  are  applied  externally  as  a  ruV>efacient  and  local 
irritant,  being  particularly  adapted  for  cases  of  acute  indigestion. 

EmpUstrum  Ichth^rocoIIs  (U.S.P.,  1890)  is  made  by  spreading  aqueous  solution  of 
-■-  tUss  by  me4mj8  of  a  brush  upon  taffeta,  successive  Livers  of  isinglass  being  applied 
010  fabric  (a  variety  of  silk)  until  tha  coating  m  su^ciently  thick.    The  last  por- 
.  of  tniudaas  solution  is  mixed  with  alcohol  and  glycerin  and  applied  in  the  same 
riner.     The  back  of  the  taffeta  is  then  spread  witn  tincture  ot  Denzoin,  and  the 
cukl  plaater  allowed  to  become  perfectly  dried.     Ifiinglaas  placer  i^  the  well-known 
^pmitTf  and  is  intended  for  adhesive  purposes  in  simple  operations,  such  as 
g  the  two  edges  of  open  cuts  together.     It  has  no  meuical  action, 
pl&strum  Picis  Burgimdicfi. — -This  is  made  by  softening  Brrgundy  pit^h  with 
wax  and  olive  oil,  the  Burgundy  pitch  being  so  brittle  that,  if  melted  and  spread 
I  cloth  by  itself  and  allowed  to  become  quite  cold*  the  finished  plaster  will  break  very 
lickly.     Burgundy  pitch  plasters  formerly  enjoyed  a  large  sale  under  the  name  of 
mofi't  ptoAier. 
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PLASTERS  OF  THE  NATIONAL  FORMULARY 


Latin  name 


Emplastrum  fu»- 
cum  camphora- 
tum. 

Emplastrum  aap- 
onis. 


Engliah  name 
or  synonym 


Camphorated 
brown  plaster. 


Soap       plaster 
(uTs.?.  VIII). 


Preparation 


Remarks 


Red  oxide  of  lead  is  boiled  with  olive  oil 
and  then  mixed  with  yellow  wax  and 
camphor  (1  per  oent.)< 

Soap  is  made  into  a  paste  with  water 
and  incorporated  into  melted  IcmmI 
plaster. 


Also      called 
phorated 
pUuUr. 


PAPERS 

These  represent  a  class  of  pharmaceuticals  in  which  the  medicine  is  either  spread 
upon  paper  or  absorbed  by  it. 

Charta  Sinapis  (U.S.P.  VIII)  is  now  included  among  the  plasters  (p.  343). 

CharU  PotassU  Nitratis  (U.S.P.  1890;  N.F.  IV)  is  made  by  dipping  white,  unsized 
paper  (either  filter-paper  or  blotting-paper)  into  a  20  per  cent,  aaueous  solution  of 
potassium  nitrate,  ana  drying  the  pieces  so  dipped.  It  is  intended  to  be  burnt  and 
the  vapor  inhaled  in  cases  of  asthma. 

BIBLIOGRAPHY 

Cerate*.— (Goulard's)  Wootton,  1,  1910,  266.     (Basilicon)  Wootton,  2,  1910,  282 

OintmenU, — (Manufacture  and  uses)  Corlett  and  Hopp,  Cleve.  Med.  J1..10,  1911, 
202  and  208:  Sutton,  C.  A.,  2,  1908,  2707;  Stephan,  Dr.  Circ.  65,  1911,  349.  (Dis- 
pensing) Hodgkin,  Ph.  Jl.,  1,  1841,  207;  Beringer,  N.  J.  Ph.  A.,  49,  1913,  78;  Anon.. 
Ap.  Zt.,  22,  1907,  1107.  (Iodine)  Duhamel,  A.J.P.,  6,  1834,  116.  (Theatrical  cold 
cream)  Alpers,  A.Ph.A.,  49, 1901,  614.  (Diachylon)  Vulpius,  A.J.P.,  60,  1879,  597; 
Anon.,  Ch.  Dr.,  81,  1912,  906. 

CcUaplaam  o/'/Coohn.— Stanislaus,  A.Ph.A.,  56,  1908,  69. 

Ptoter«.— (History)  Medberry,  West.  Dr.,  18,  1896,  105;  Kilmer,  A.J.P.,  82, 
1910,  416.  (Spreading)  Bakes,  A.Ph.A.,  12,  1864,  230;  Rice,  Am.  Dr.,  15,  1«ML  104. 
(Court  plaster)  Liston,  A.J.P.,  13,  1842,  320;  Dieterich,  Am.  Dr.,  16,  1887,  66.  (Mus- 
tard paper)  Anon.,  A.J.P.,  40,  1868,  276;  Anon.,  Ch.  Dr.,  77,  1910,  438.  (Diachylon) 
Peter,  Am.  Dr.,  16,  1887,  22. 


PART  III 

CHAPTER  XXII 

INTRODUCTION 

A  THOBOUGH  explanation  of  the  sciences  of  physics  and  chemistry  is 
beyond  the  scope  of  this  work,  and  for  complete  information  on  these 
two  sciences  the  reader  is  referred  to  the  several  works  on  these  subjects 
noted  in  the  Preface  to  this  work. 

There  are,  however,  some  facts  connected  with  these  two  sciences 
the  knowledge  of  which  is  essential  to  a  student  of  the  succeeding  chap- 
ters of  this  work,  and  these  essential  facts  are  here  given. 

Matter  is  anything  that  has  extension  (possesses  length,  breadth,  and 
thickness)  or  is  appreciable  to  our  senses  (can  be  seen,  felt,  tasted,  or 
smelled).  Thus,  water  is  matter,  and  likewise  anything  else  on  this  earth 
or  in  the  air  around  us,  which  we  can  touch,  which  our  senses  tell  us 
exist  is  matter.     All  matter  is  divided  into  solids,  liquids,  and  gases. 

A  solid  is  that  form  of  matter  which  holds  a  definite  shape — whose 
molecules  do  not  move  among  themselves. 

A  liquid  is  that  form  which  is  mobile — which  assumes  the  shape  of 
the  vessel  in  which  it  is  placed;  whose  molecules  move  freely  among 
themselves. 

A  gas  is  that  form  of  matter  whose  molecules  tend  to  separate  from 
one  another. 

When  we  call  any  portion  of  matter  a  solid  a  liquid,  or  a  gas,  we 
mean  that  it  usually  assumes  the  form  which  we  call  it.  We  know  that 
water,  usually  a  liquid,  can  be  frozen  into  a  solid — ice — or  converted  by 
heat  into  gas — steam.  Such  is  the  case  with  all  other  matter.  Each 
kind  of  matter  can  be  changed  from  the  form  it  usually  assumes — be  it 
sohd,  liquid,  or  gas — into  the  other  two  forms,  although  sometimes  the 
conversion  is  very  difficult. 

Thus,  we  formerly  talked  of  '^permanent  gases,''  by  which  was  meant 
such  gases — air,  for  instance — that  could  not  be  converted  into  the  forms 
of  liquid  or  solid;  but  lately  not  only  have  the  so-called  '* permanent 
gases"  been  turned  into  liquids,  but  into  solids  as  well. 

The  word  ^^  molecvley^  used  above,  is  one  of  the  classes  into  which  we 
group  matter,  according  as  we  can  divide  it  or  break  it  up.  A  piece  of 
coal  can  be  taken  and  broken  up  into  small  pieces.  These  small  pieces 
can  be  finely  powdered,  and  by  certain  means  we  can  divide  it  still  more 
minutely.  According  to  how  far  this  division  is  carried  on  we  group 
matter  into  masses,  molecules,  and  atoms. 

A  mass  is  any  particle  of  matter  appreciable  to  our  senses.  Thus,  a 
big  lump  of  coal  or  the  finest  particle  of  its  ix)wder  are  alike  masses. 

A  molecule  is  the  smallest  particle  of  matter  than  can  exist  in  a  free 
state. 
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Thus,  if  we  take  a  dye,  dissolve  it  in  water,  and  keep  on  diluting  the 
solution,  the  color  grows  fainter  and  fainter  until  finally  we  reach  a  point 
where  the  tint  almost  disappears.  It  is  at  a  dilution  bcfyond  this  point 
where  we  get  the  dye  divided  into  its  molecules.  The  eye  can  ohser\'e 
Bome  very  high  dilutions;  thus,  Hoffmann  found  that  one-seven-millionth 
of  a  gramme  of  dye  in  1  mil  of  solution  still  had  a  pink  tint.  Mole- 
cules, however,  are  much  smaller  than  the  above  illustration  would 
indicate.  Van  der  Waals  has  calculated  that  I  gramme  of  hydrogen 
contains  35  X  10^*  molecules,  that  is,  in  1  gramme  there  are  350,000,- 
00(},0(X),(XIO,(HX),(H)0,OfX)  or  350  sextillion  molecules,  a  figure  almost 
beyond  the  grasp  of  the  intellect. 

Finally,  we  can  imagine  a  subdi\'i8ion  so  minute  that  the  dye  is  sepa- 
rated into  the  carbon,  hydrogen »  oxygen,  and  nitrogen  of  which  it  U 
composed.     Then  we  have  reached  the  atom. 

An  atom  is  the  smallest  particle  which  enters  into  a  chemical  combina- 
tion.    An  atom  cannot  exist  im  a  free  state, 

Acconling  to  Thomson *»  theory,  atoms  consist  of  hoUow  spheres  (** sheila*')  of 
positive  electricity  containing  electrons  or  carpusdcM  of  each  havinj^  about  HTooih  of 
the  mass  of  a  hydrogen  atom.  These  electrons  aeem  to  he  nothing  leas  inkn  what 
we  have  lulherto  calbd  negative  electricity. 

Physics  treats  of  the  molecular  changes  of  bodies,  while  chemistrjf 
studies  the  alotnic  changes. 

ThiH,  we  heat  an  imn  rod.  It  turns  red  and  finally  softens  and  glows 
with  white  light.  But  when  we  allow  it  to  cool,  we  find  it  unchanged. 
In  otln  r  words,  the  molecules  were  temporarily  changed.  The  iron  had 
undergone  a  physical  change* 

We  take  powdered  iron  and  powdered  sulphur  and  rub  them  together, 
w)jen  we  get  a  grayish-yellow  powder  from  which  we  can  separate  the 
iron  with  magnet  or  can  see  its  minute  particles  through  a  microscope. 
Intimate  t  hough  the  incorporation  may  seem,  we  have  merely  a  mechan- 
ical mixture,  the  molecules  of  the  iron  and  of  the  sulphur  being  abso- 
lutely unchanged.  We  heat  this  mixture;  not  memly  do  the  sulphur  and 
the  iron  molecules  undergo  the  i>h3''sieal  change  called  heating.  Imt  the 
molecules  are  broken  up,  the  atoms  of  which  they  are  comiK>aed  enter 
into  the  play,  and,  through  the  breaking  of  the  old  association  and  the 
formation  of  the  new,  we  get  a  steel-gray  solid,  totally  different  from  the 
in)n  and  the  sulphur  of  which  it  is  composed,  from  which  the  iron  can 
no  longer  be  obtained  by  the  magnet;  in  which  we  can  no  longer  see  the 
particles  of  iron  by  means  of  the  microscope.  We  have  a  new  compound 
— iron  sulphide;  for  the  molecules  of  iron  and  sulphur  have  broken  up, 
their  constituent  atoms  uniting  in  another  combination.  Such  is  a 
chemical  chatige. 

Many  phenomena  which  we  study  in  pharmacy  are  due  to  attractions 
exerted  between  atoms  or  molecules.  Such  attractions  were  formerly 
called  forcen,  and  we  still  sjK^k  of  the  ** force  of  gravity,"  the  **  force  of 
chemism/'  etc.  The  word  **forc<»*'  iK-ing  now,  however,  used  in  a  more 
restricted  sense  in  physicjj,  its  application  in  the  above  cases  is  no  longer 
usual* 

Important  among  these  attractions  are  cohesion,  adhesion,  and 
chembim* 

Cohesion  is  that  attraction  exerted  between  like  molecules*  Thiis, 
when  we  take  two  pieces  of  freshly  cut  lead  and  press  them  together  they 
sUek.  Likewise  a  huge  mass  of  lead  holds  together  and  does  not  fall  to 
powder  because  its  molecules  cohere. 
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Adhesion  i^  the  attraction  exerted  between  unlike  molecules.  Thus, 
in  sticking  a  label  on  a  bottle  the  molecules  of  the  mucilage  adhere  to 
\  the  molecules  of  the  paper  on  one  aide  and  of  the  glass  on  the  ot  her. 

Chemism  is  the  attraction  exerted  between  atoms.  It  acts  only 
tidthin  the  molecule,  and  is  exerted  only  between  definite  weights  of 
matter. 

We  have  spoken  of  carbon,  hydrogen,  oxygen,  nitrogen,  sulphur,  and 
iron.  What  are  such  kindtj  of  matter?  You  will  notice  that  we  have 
spoken  of  atoms  of  these  kinds  of  matter;  so  you  can  see  that  they  are 
capable  of  ver>^  fine  di\'ision. 

Let  us  think  of  a  mass  of  sea-wate;r.  If  we  attempt  to  separate  it 
into  its  constituents,  we  will  find  water,  salt,  magnesium  chloride,  and 
many  other  bodies.  Suppose  we  analyze  the  salt  it  contains.  This  we 
can  di\nde  into  sodium  and  chlorine.  Turning  our  attention  to  the  sepa- 
rated sodium  and  chlorine:  can  we  break  them  up  as  we  have  the  salt 
or  the  sea-wat-er?  We  cannot,  and  such  matter  that  cannot  be  broken 
into  anything  simpler  we  call  elemeriU. 

An  element  is  matter  that  cannot  be  broken  into  anything  simpler. 
Over  eighty  elements  have  been  isolated,  and  of  these,  less  than  half 
are  of  interest  in  pharmacy. 

A  table  of  those  of  pharmaceutic  importance  will  be  found  on  p,  35 2, 
each  accompanied  by  its  s^^nbol,  atomic  weight,  and  valence,  and  grouped 
in  one  of  the  two  columns  according  as  it  is  electropositive  or  electro- 
negative. 

By  symbol  we  mean  an  abbreviation  representing  the  element. 

The  abbreviation  is  usually  the  first  letter  of  the  Latin  name  of  the 
element,  but  when  that  letter  is  already  the  s\iTib«l  of  an  element,  then 
I  %  second  letter  is  added  to  make  the  symbol  distinctive. 

Thus: 

Latin  Symbol 

Carbo.  C, 

Calcium.  Ca* 

Gerium,  Ce. 

CobaUum.  Co. 

Cuprum.  Cu. 

Coliimbium.  Cb. 

Cadiidum,  Cd, 

Chlorum.  CI. 

Chromium.  Cr. 

CjEsium.  Cs. 

This  syml>ol  does  not  merely  mean  the  element  in  question  in  a  gen- 
[eral  way,  but  when  written,  indicates  the  quantity  of  the  element.  Thus 
tCa  means  one  atom  of  calcium.  If  we  desire  to  express  any  other  number 
pof  atoms,  we  do  so  by  placing  betuw  and  to  the  right  of  the  symbol  a 

"  Arabic  numl>er  representing  that  quantity. 

Thus,  while  Ca  tae&iifl  one  atom  of  calcium 
Cat  means  two  atoms  of  calcium 
Cai  means  three  atoms  of  calcium,  etc. 

ly  Bymbalic  formula  we  mean  a  combination  of  symbols  expressing 
Ihe  ocwnposition  of  a  compound  molecule.     Thus,  NaCl  means  one  atom 
l0t  ffodium  and  one  atom  of  chlorine,  making  together  one  molecule  of 
rmKlium  chloride. 

HtSOi  means  two  atoms  of  hydrogen,  one  atom  of  sulphur,  and  four 
atoms  of  oxygen,  making  together  one  molecule  of  sulphuric  acid. 

KNOa  means  one  atom  of  potassium,  one  atom  of  nitrogen,  and  three 
stoiDS  of  oxygen^  making  together  one  molecule  of  potassium  nitrate. 


Carbon. 
Calcium. 
Cerium.. 
Cobalt. 
Copper. 
Columbium 
Cadmium. 
Chlorine- 
Chromium. 
C«9ium. 
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ATOMIC  WEIGHT 

The  atomic  weight  of  an  element  m  the  rehttve  mnibinifig  wnQhf  (tf 
that  eletnent  when  compared  tcj  hydrogen — the  lightest  of  all  ^ubsianecs 
—as  a  unit. 

Elements  combine  with  each  other  only  in  definite  proijortions. 
Thus,  it  has  been  proved,  time  and  again,  that  if  63  Gm.  of  pure  copper 
Ix?  heated  in  a  stream  of  oxygen,  79  Gm.  of  copper  oxide  invariably 
result.  This  shows  that  the  relati%'e  weights  when  copper  and  oxygen 
combine  are  respectively  63  and  16  (63  +  15  —  79). 

But  how  do  the  combining  w^eights  of  these  elements  compare  with 
hydrogen?  Copper  and  hydrogen  scarcely  unite.  Oxygen  and  hydrogen 
do;  although  the  estimation  of  the  combining  proportions  of  the  I  wo  is 
more  complicated  than  that  between  copper  and  oxygen,  and  an  explana- 
tion is  needed. 

It  is  found  that  two  volumes  of  hydrogen  gas  (let  us  say,  for  example, 
two  pints)  unite  with  one  volume  of  oxygen  gas  (say,  one  pint)  to  form 
water,  and  this  is  still  better  proved  l)y  the  fact  that  water,  decomposed 
by  electricity,  gives  always  two  volumes  of  hydrogen  to  one  of  oxygen. 

An  Italian  named  Avogadro  framed  a  law  that  equal  volumes  of  dif- 
ferent giises  contained  the  same  number  of  niolertjles.  Then,  if  water  is 
composed  of  two  volumes  of  hydrogen  and  one  volume  of  oxygen,  and  if, 
further,  both  hydrogen  and  oxygen  contain  two  atoms  in  each  molecule, 
as  will  be  sho\ni  later,  then  the  foniuilu  of  water  is  HjO  and  not  HO* 

Now,  water  is  composed  of  two  volufnes  of  hydrogen  antl  one  tolume 
of  oxygen.  By  weight,  however,  it  is  made  from  the  proportion  of  cm* 
gramme  of  hydrogen  and  eight  grammes  of  oxygen.  By  uniting  the  two 
statements  just  made,  it  will  be  seen,  while  there  is  in  water  only  half 
as  many  volumes  of  oxygen  as  of  hydrogen,  the  weight  of  that  quantity  of 
oxygen  is  eight  times  greater  than  the  double  volume  of  hydrogen  em- 
ployed. If  half  weighs  eight  times  as  much,  then  a  whole  (equal  volume) 
would  weigh  sixteen,  and  we,  therefore,  see  that  were  hydrogen  and  oxy- 
gen to  unite  volume  for  volume  the  relative  combining  weights  would  be 
1  to  16,  Since  hydrogen  is  the  lightest  of  all  known  matter,  it  is  given 
the  atomic  weight,  1 ;  therefore,  we  say  that  the  atomic  weight  of  oxygen 
is  16,  and,  by  the  same  reasoning,  that  of  copper  is  63.  By  similar  ex- 
perimentation, some  of  which  was  exceedingly  ingenious,  the  atomic 
weights  of  all  the  elements  have  been  established. 

Atomic  weight  is  sometimes  supposid  to  represent  relative  weight 
of  an  atom  of  the  element  under  consideration,  Imt,  as  we  have  never 
obtained  a  free  atom  of  any  element,  that  definition  of  atomic  weight 
had  lM*tter  be  dropped. 

It  will  l>e  noticed,  in  the  table  of  elements  given  on  p,  352,  that  the 
atomic  weights  are  expressed  in  round  numbers,  while  the  atomic  weights 
ipven  in  the  pharmacopoeia  and  other  standard  works  are  figures  with 
decimal  fractions  attached. 

Thus,  while  the  table  on  p.  352  gives  the  atomic  weight  of  sulphur 
as  32.  the  pharmacopreia  gives  it  as  32,07;  while  the  table  givi^s  the 
atomic  weight  of  jn^tassium  as,  39  the  pharmacopceia  gives  it  as  39. 10;  and 
SO  in  many  other  castas.  Spare  forl/ids  a  <liscu.ssion  of  the  controversy 
as  to  whether  the  ** exact '^  atomic  weights  (the  figures  showing  fractions 
or  the  weights  expresst*d  in  round  nunilK^rs)  an^  the  tnic  atomic  weights. 
SufBco  it  to  say  that  in  the  table  in  tliis  book  the  round  numlx^rs  are  gi\*eii, 
first  Jierause  the  memorizaiion  of  the  fraetional  numbers  is  a  matter  of 
difTieislty^ — and  the  table  under  consideration  should  be  memori«ed — andt 
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second,  the  so-called  "exact"  atomic  weights  change  year  by  year  with 
the  publication  of  new  researches  with  the  combining  weights  of  the 
dements;  moreover,  for  all  the  practical  purposes  of  pharmacy,  the  round 
number  atomic  weighs  are  sufficiently  exact. 

We  have  explained  atomic  weight,  and  it  remains  to  define  molecular 
weight. 

The  molecular  weight  of  a  substance  is  the  sum  of  the  atomic  weights 
of  its  constituent  atoms.  Thus,  the  molecular  weight  of  sodium  chloride 
(NaCl)  is: 

Na,  atoifkiic  weight 23.0 

CI,       "  "        35.5 

NaCl,  molecular  weight. . . .  58.5 
Of  Ca  CI,: 

Ca,  atomic  weight 40  Ca    «  1  X  40      =40 

CI,        "            "       ...35.5  CU  =  2  X  35.5  -  71 

Ca  Cla,  molecular  weight,  111 

We  have  means  of  estimating  molecular  weight  that  are  quite  dif- 
ferent from  the  process  of  finding  the  atomic  weight  of  elements,  and,  as 
the  molecular  weight  of  elements  found  by  such  processes  are  almost 
always  twice  the  atomic  weight,  we  are  led  to  believe  that  most  ele- 
mental molecules  contain  two  atoms. 

Thus,  the  molecular  weight  of  oxygen  is  32;  the  atomic  weight  is  16; 
therefore  a  molecule  of  oxygen  must  be  O2.  On  the  other  hand,  while 
the  atomic  weight  of  mercury  is  200,  its  molecular  weight  estimation 
gives  the  same  figure,  and  we  are,  therefore,  forced  to  the  conclusion 
that  a  molecule  of  mercury  consists  of  one  atom. 

Again,  atomic  weight  estimation  of  phosphorus  shows  31  as  its  rela- 
tive combining  weight,  while  its  molecular  weight  has  been  experimentally 
proved  to  be  124;  hence  one  molecule  of  phosphorus  must  contain  four 
atoms. 

VALENCE 

Valence  is  the  relative  power  which  an  element  exerts  in  uniting  with 
or  replacing  other  elements.  Thus,  analysis  of  the  four  typical  com- 
pounds cited  below  gives  the  formula  there  stated : 

Hydrochloric  acid HCl. 

Water H,0. 

Ammonia  gas HaN  (or  NHs). 

Methane  (marsh-ga.s) .  .  .  .H4C  (or  CH4). 

Why  is  it  that  while  chlorine  unites  with  one  atom  of  hydrogen,  oxy- 
gen can  take  up  two,  nitrogen  (N)  three,  and  carbon  (C)  four  atoms  of 
hydrogen?  Simply  because  carbon  has  four  times  the  combining  power 
of  hydrogen  or  chlorine,  and  twice  the  combining  poioer  of  oxygen.  Val- 
ence has  nothing  to  do  with  atomic  weight.  While  the  latter  concerns 
itself  over  combining  weighty  valence  refers  only  to  combining  power. 
That  carbon  has  the  valence  four — has  four  times  the  combining  power 
of  hydrogen — is  analogous  to  the  fact  that  a  four-dollar  check  would 
have  four  times  the  purchasing  power  of  a  one-dollar  check.  Akin  to 
this  is  the  illustration  that  a  man  with  four  hands  could  do  four  times  as 
much  grasping  as  a  man  with  one  hand.  This  brings  up  the  graphic 
way  of  illustrating  valence  called  after  its  originator,  "Frankland's 
bonds." 
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Frankland  represented  valence  afkT  tliia  idea  of  hand^,  sketching  the 
symbol  of  the  element  with  as  many  lines*  as  its  valency. 

Thus: 

Hydrogen  with  valence  one  ta  sketched  as  H- — 
Chlorine  **  one  '*  Q — - 

Oxygen  **  two  **  O^ 

Nitrogen  **  three  *'  N^ 

Carbon  "  four  '* 


while  the    compounds    citefi    al»ove   are    given   the   following   graphic 
formula: 


Hydrochloric  Acid 


WaUr 


Ammonia 


H   CI     H   OH     N=s     C 


,\felhane 

-H 


To  get  the  ide^  of  valence  imagine  hydrogen  and  chlorine  as  one- 
armed  men  clasping  hands;  oxygen,  with  two  hands  going  down  the  street 
with  two  f^ingle-handed  hydrogen  atoms;  nitrogen  as  a  three*handed 
being,  and  carbon  as  possessing  four  hands. 

It  is  hardly  necessary  to  state  that  this  picture  is  purely  fanciful; 
that  this  combining  power  must,  in  truth,  consist  of  an  atomic  attraction 
somewhat  similar  to  the  attraction  of  gra\'itation  as  exerted  between 
masses.  Or  perhaps  that  variation  of  combining  power  may  be  the  pro- 
portional variation  of  electric  manifestation. 

l!i  fact,  there  is  some  question  among  chemists  in  these  days  as  to 
the  entire  theory  of  valence,  and  especially  as  to  the  varjdng  valetices 
exhibited  hy  the  same  element,  noted  in  the  following  pages. 

But  be  this  as  it  may,  the  fact  still  remains  that  the  theory  of  valence 
affords  the  only  rational  and  practical  way  of  learning  to  write  the  sym- 
bolic formulae  of  chemicals,  and  in  this  spirit  the  subject  is  discussed  in 
these  pages. 

In  the  four  compounds  given  as  examples  of  valence,  hydrogen  plays 
a  leading  part,  but  when  we  consitler  the  entire  vast  mass  of  chemical 
compounds  we  find  that  the  hydrogen  compounds  are  few,  and  that  ox>*- 
gen  is  the  element  preeminent  for  combinations.  This  is  well  shown 
in  the  combinations  of  chlorine.  Hydrogen  and  chlorine  unite  to  only 
one  compound,  the  hydrochloric  acid  (HCl)  given  above.  But  when  we 
look  up  the  combinations  of  chlorine  and  oxygen,  cither  free  or  in  combina^ 
tion,  we  find  four  different  bodies  having  the  following  formulas: 

CljO,         CUO„         (n,Os,        andCljOT, 

We  know  that  the  valence  of  oxygen  is  two,  that  each  atom  ha^  two 
bonrb:  then  let  us  see  how  the  linking  power  of  chlorine  varies,  by  analys- 
ing the  four  formulas  given  above. 

It  is  evident  that  the  first,  CI2O,  which  is  analogous  to  H^),  has  a^ 
graphic  formula  CI — O — C*l,  and  that  the  valence  of  chlorine  is  one* 

Now  for  C'UO*.  Three  atoms  of  oxj'gen  meiuis  six  Iwnds  to  be 
divided  lietwcen  two  atoms  of  chlorine.  Therefore,  each  chlorine  must 
take  up  three  bonds  of  oxygen,  giving  the  graphic  fonnula 

o==a— o— a=o 


In  ClfOi  the  valence  of  chlorine  must  be  three* 
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In  ClsOft  the  five  oxygen  atoms  give  us  ten  bonds,  so  each  chlorine 
must  make  up  five  bonds,  thus: 


and  the  valence  of  chlorine  is  five. 

In  ClsO?  the  seven  oxygen  atoms  mean  fourteen  bonds,  with  seven 
bonds  for  each  chlorine  to  take  up,  thus: 


SCI— ce 


and  in  this  case  the  valence  of  chlorine  must  be  seven. 

Then,  we  have  three  combinations  of  sulphur,  with  oxygen: 

SO,  SO2,  andSO«. 

Q— n 

I^  ^       "  the  valence  of  sulphur  must  be  two. 
In  0=0  '<  "  "  foiir. 


Inb: 


=0  six. 

This  suggests  that  the  valence  of  an  element  varies,  and  the  varia- 
tion has  been  explained  in  this  manner:  The  true  valence  of  an  element  is 
its  highest.     Thus,  in  sulphur  the  true  valence  is  six, 


^ 


In  some  way  two  of  the  "hands"  (bonds)  become  clasped,  and 
just  as  it  is  impossible  to  pick  up  an3rthing  with  clasped  hands,  so  those 
two  bonds  became  useless  for  linkage  purposes  and  the  sulphur  atom 
but  four  active  bonds,  as  shown  below. 


Si 


Again  two  more  ** hands"  grasp — two  bonds  saturate  each  other, 
as  the  term  is — and  there  remain  but  two  active  bonds  to  the  sulphur 
atom,  its  valence  is  two,  thus, 


m 


This  fanciful  picture  is  given  for  what  it  is  worth,  and,  contrary  to 
thLs  theory,  the  usual  and  most  stable  valence  is  the  lowest. 

The  valence  of  an  element  is  expressed  in  Roman  numerals  above  and 
to  the  right  of  its  symbol;  thus,  chlorine  is  expressed  as  Cl^  CP",  Cl^ ,  or 
Cl^"  respectively,  according  as  its  valence  is  one,  three,  five,  or  seven. 

In  the  table  of  elements  found  on  the  following  page  not  only  is 
the  valence  and  atomic  weight  of  each  element  given,  but  the  elements 
are  grouped  in  two  columns,  according  as  they  are  electropositive  or 
electronegative. 

These  two  terms  indicate  the  behavior  of  the  elements  when  com- 
pounds containing  them  are  subjected  to  the  action  of  a  current  of  elec- 
tricity. 
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The  subject  of  electricity  is  beyond  the  scope  of  this  work,  and  here 
can  mention  be  made  only  of  the  fact  that  electricity  is  developed  by 
the  dynamo,  such  as  can  be  seen  at  any  electric  lighting  station,  and  the 
battery,  such  as  accompanies  every  telephone  or  telegraph  instrument. 

From  every  battery  two  wires  emerge,  and  through  these  wires  paas 
electricity  of  different  quality,  called  positive  and  negative,  and  the 
termination  of  the  two  wires  are  called  the  positive  pole  and  the  negative 
pole  respectively. 

If  we  take  common  salt,  sodium  chloride,  melt  it  and  subject  it,  while 
molten,  to  a  current  of  electricity,  at  the  positive  pole  of  the  battery  we 
get  the  odor  of  chlorine;  while  at  the  negative  pole  we  get  metallic  sodium. 

Now,  the  electric  rule  is:  "Like  electricities  repel  each  other;  unlike 
attract  each  other,"  and,  since  sodium  goes  to  the  negative  pole,  we  call  it 
positive;  while  chlorine,  going  to  the  positive  pole,  is  called  negative. 
Accordingly,  we  see  that  sodium  chloride  contains  one  portion  that  is 
positive  and  another  that  is  negative,  and,  from  this,  Beraselius  worked 
out  his  electromagnetic  theory,  by  which  he  divided  every  chemical  com- 
pound into  positive  and  negative  parts,  and  attempted  to  explain  chem- 
ical action  by  electric  influence.  But  his  theory  did  not  stand  the  test 
of  time,  and  it  has  been  replaced  by  the  ionic  theory  (see  p.  119)  accord- 
ing to  which  some  soluble  substances  when  dissolved  in  the  appropriate 
fluid  are  divided  into  electrically  charged  particles  called  ions.  The  ions 
that  are  negatively  charged  are  called  anions;  while  the  positively  charged 
particles  are  known  as  cations.  Curiously,  some  of  the  details  of  the 
electron  theory  outlined  on  p.  346  resemble  the  old  Berzelius  idea. 
As  just  mentioned  under  electrolytic  dissociation,  the  metals  are  shown 
to  be  positive,  while  the  non-metallic  elements  are  negative.  The  divi- 
sion, however,  is  purely  relative.  Thus,  when  zinc  is  combined  with 
chlorine  it  is  the  positive  part  of  the  compound;  whereas,  when  combined 
with  sodium  it  is  found  in  the  negative  ion. 

ELEUENTAL  TABLE 


Monads. 
(Usually         having 
valence  i.) 


Name 

f  Chlorine . 

(Bromine. 
Iodine 


NCQATIVE 

Symbol 

and  valtnee 

.  CI.  I  III  V  VII 

.  Br.  I  III  V  VII 

I.  I  III  V  VII 


f  Oxygen. 
Sulphur . 


On 

8.  II  IV  VI 


Dyads. 
( Usually         having 
two      bonds — the 
valence  ii.) 


Tmads. 
(Having     the     val- 
ence III,  usually.) 


f  Boron 

I  Nitrogen. 

Pho«|>horu.«. 
Arsenic. . . 
Antimony. 


TrraAoa. 
(Valrace  of  nr.) 


/  Carbon. 
\8Uieoa.. 


.B.  Ill 
N.  iiiv 

P.  Ill  V 

As.  m  V 
8b.  HI  V 

.  C.  nr 
.Si.  nr 


PosmvB 

Atomic         V/.*.^  Symbol 

weight  ^o"^  a„^  vaUne^ 

35 . 5       Lithium Li.  i 

80.0       Sodium Na.  i 

127.0       Potassium K.  i 

Copper Cu.  I 

(*  ous"  form) 

Silver Ag.  I 

Mercury Hg.  I 

(•*ous**  form) 

16.0       Magnesium Mg.  u 

32.0       Calcium Ca.  n 

Strontium Sr.  u 

Barium Ba.  ii 

Iron Fe.  II 

("ous"  form) 
Cooper Cu.  n 

0  ic"  form) 

Zinc Zn.  II 

Mercury Hg.  ii 

("ic     form) 

\Mi Pb.  n 

Tin Sn.  ii 

("ous"  form) 

11.0       Aluminum..  .AI.  in 

14.0       Iron Fe.  Ill 

("ic"  form) 

31.0       Gold Au.  Ill 

75.0        Bismuth Bi.  Iii 

120.0       Cerium..  .    .    .Cs.  ill 

12.0       Tin Sn.  nr 

28.0  ("io"  form) 


Atmmis 

wn0kt 

7 

13 

S» 

63 

108 


24 
40 
87 
137 
56 


65 

900 


900 

110 


27 
56 

106 
907 
140 

110 
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Chromium  (Cr,  ai»  wt.  52)  and  manganese  (Mn,  at*  wt,  55),  while 
found  in  oflScial  compounds,  are  omitted  from  the  table  for  reasons  given 
tin  pp.  496  and  480. 

Following  the  theory  of  variation  in  valence  cited  on  p.  35 1»  it  is  seen 
that  the  variation  should  always  be  by  two — i,  iii,  v,  vii  or  u,  iv,  vi— and 
facts  l>ear  this  out;  mercury,  iron»  and  copper  being  the  only  exceptions 
in  the  table  jusi  given.  The  irregular  variations  of  these  will  be  explained 
later. 

The  periodic  system  of  elements  is  the  name  given  the  grouping  of  ele- 
ments according  to  their  atomic  weights.  It  is  beyond  the  scope  of  this 
book  to  discuss  this  beautiful  theory  of  Mendelejeff  and  those  desiring 
information  further  than  the  bare  statement  that  '*the  properties  of  ele- 
ments are  periodic  functions  of  their  atomic  weights'*  (Smith)  are  referred 
to  the  papers  suggested  in  the  bibhography  at  the  end  of  this  chapter. 

Having  considered  the  suV>jeet  of  chemistry  from  the  standpoint  of  the 
individual  elements,  we  can  now  take  up  the  subject,  grouping  of  elements, 
thus  entering  into  the  domain  of  chemical  compounds. 

We  have  spoken  of  molecules  as  the  smallest  particles  of  matter 
existing  in  a  free  state,  and  we  mentioned  among  others  the  molecule  of 
oxygen.  Such  an  elemental  molecule  is  called  a  simple  molecule,  in 
«hstinction  to  compound  molecules;  those  containing  at  least  two  differ- 
ent kinds  of  elements.  Thus,  while  Os,  S-,  or  P^  are  examples  of  simple 
molecules,  NaCl,  KsSO^,  and  KNaC^HiO*  are  types  of  compound 
molecules;  and  while  the  simple  molecules  contain  only  a  small  number  of 
atoms — usually-  two — the  number  of  atoms  in  a  compound  molecide  are 
practically  unlimited;  one  complex  organic  body,  hemoglobin,  containing 
over  2000  atoms  to  the  molecule,  it  is  claimed. 

Taking  up  the  inorganic  compound  molecules,  we  first  divide  them 
into  two  classes — the  binary  and  the  ternary  compounds. 

Binary  cmnpounds  are  those  containing  two  different  kinds  of  ele- 
ments.    Thus,  NaCl,   KBr,  CaO,  and  ClaOa  are  examples  of  binary 
impounds. 

The  naming  of  binary  compounds  is  simple.     We  give  the  name  of  the 
positive  element  first ;  then  the  name  of  the  negative  element,  changing  its 
prmination  to  **ide.'*     Making  this  clear  by  illustration,  we  will  take 
faCl  as  the  fii-st  example.     This  consists  of  sodium  and  chlorine*     The 
iblc  on  p.  352  shows  that  sodium  is  the  positive  element  and  chlorine  the 
itive  element  of  that  compound.     Accordingly,  we  call  the  body 
iiima  chlonrf^.     Rememl)er,  as  vei^y  important^  that  the  termination 
'ide''  is  characteristic  of  binary  compounds. 

In  writing  binarj*  compoimds  we  place  the  s^inbol  of  the  positive 
lement  first;  then  the  symlx)!  of  the  negative  element,  placing  l>elow 
ad  to  the  right  of  each  s>'Tnbol,  in  Arabic  numerals,  the  respective  num- 
\yQT  of  atoms  entering  into  the  molecule-     Thus  CaClj  means  1  atom  of 
calcium  and  2  atoms  of  chlorine,  making  a  molecule  of  calcium  chloride. 
Before  leaving  binarj^  compounds,  mention  must  he  made  of  the 
^lour  acids  Ix'longing  to  this  group.     These  four  are  HCl  (hydrochloric 
rid);  IIBr  (hydrobromic  acid);  HI  (hydriodic  acid);  and  HFl  (hydro- 
luofic  acid);  and  they  are  called  the  halogen  or  haloid  acids.     As  acids 
rill  come  in  for  discussion  in  Chapter  XXR',  these  halogen  acids  will 
left  for  thai  time.     They  must  be  noted  here,  however,  if  for  no  other 
3n  than  as  exceptions  to  the  nomenclature — to  the  naming — of  bi- 
nary' compounds. 

Ternary  compounds  are  those  inorganic  bodies  containing  three  or 
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more  diflferent  kinds  of  elements.     The  word  **  ternary,"  coming  from 
a  Latin  root  meaning  **tliree/*  would  seem  to  exclude  any  compouxidSj 
other  than  those  containing  three  kinds  of  elements.     However,  as  t  ber 
are  comparatively  few  definite  inorganic  compounds  contairiing  more  tha 
three  different  elements,  these  few  are  usually  included  and  discussed  will 
the  ternary  compounds.     The  naming  of  temarj^  compounds  is  a  matter" 
of  some  complexity,  and  before  discussing  this  pha^  of  the  question  it  is 
necessary^  to  explain  the  formation  of  ternary  comptninds. 

All  ternary  compounds  are  derived  indirectly  from  binary  compounds, 
the  oxides,  and  it  is  therefore  necessary  to  discuss  these  important  bod- 
ies. If  we  take  the  various  oxides  and  combine  them  vnth  water»  we  get, 
according  as  the  distinctive  element  is  positive  or  negative,  an  acid  or  a 
base,  as  shown  by  the  two  following  equations: 

Thus,  P,0*  4-  HsO  -  H4P*0,   -  2HPO1. 
CaO  +  n,0  -  CaOaH,  -  Ca(OH),. 

By  the  term  "equation,**  given  above,  we  mean  the  representation 
by  means  of  syml)olie  formulas  of  how  a  chemical  reaction  occurs. 

Thus,  the  first  of  the  two  equations  given  above  meann  that  one 
molecule  of  phosphoric  oxide  (P2O5)  combines  with  one  molecule  of  waierl 
(HjO)  to  make  two  molecules  of  metaphosphorie  acid  (2HP0j)* 

The  Becond  means  that  one  molecule  of  calcium  oxide  (CaO)  ccm- 
bines  with  one  molecule  of  water  (H^O)  to  make  one  molecule  of  the  baae, 
calcium  hydroxide  {Ca(OH),). 

Details  of  the  writing  and  the  balancing  of  such  equations  will  be 
given  lat^i^  (p.  400). 

In  discussing  this  matter  we  will  consider,  first,  the  acida  and  then  the 
V»ases. 

Formation  of  the  Acid  Formula.^ — Going  back  to  the  tabli!  on  p,  352^ 
running  down  the  line  of  negative  elements  we  find  silicon  with  the  val- 
ence four. 

One  atom  of  silicon  with  valence  four  can  take  up  two  atoma 
oxygen  with  valence  two,  as  shown  in  the  following  graphic  forumla: 


Sir-TQ 


or  SiO^ 


if  this  oxide  com- 


This  lK>dy  is  called  silicon  oxide  or  silicic  oxide, 
bined  with  water  we  would  get : 

SiOt 
H,    O 

HsSiOi        Stlido  Acid. 

In  another  form,  SiO^  +  H,0  =  HjSiO,. 

It  will  be  noticed  that  in  this  oxide  and  the  derived  acid  the  wor 
silicon  is  changed  to  silinc. 

Suppose  we  consider  the  two  oxides  of  nitrogen  which  combine  wit 
water,     Lcx»king  at  the  table  on  p,  352,  we  find  the  valence  of  nitr 
three  and  five;  therefore  the  oxides  must  be 


I  —  O    or  N3O1  and   q 


;N-<^N=0  orNtOi 


The  linkage  of  the  nitrogen  and  of  the  oxygen  in  these  two 
occurs  in  a  manner  precisely  tbe  same  as  the  linkage  bctwceu  oxyi 
and  chlorine  of  valence  tlu^e  and  five,  as  shown  on  p.  351.     In  n&mlng 
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theoe  two  oxides  of  nitrogen  both  cannot  be  nitric  oxide,  so  we  apply  that 
name  to  the  one  in  which  nitrogen  shows  the  highest  valence,  calling  the 
other,  the  one  in  which  nitrogen  shows  the  valence  three,  nitroti^  oxide. 
.  Adding  water  to  these,  we  get  the  corresponding  acids:  thus — 

(a)  NtOi  (nitrotw  oxide)  -f-  H,0  =  HjNjO*  =  2HN0,  (nitrot^  acid). 
(6)  NiOi(nitric  oxide)      +  H,0  =  H,N,Oe  =  2HN0i  (nitric  acid). 

These  two  equations  can  be  expressed  in  words  as  follows: 

(a)  One  molecule  of  nitrous  oxide  plus  one  molecule  of  water  gives 
two  molecules  of  nitrous  acid. 

(6)  One  molecule  of  nitric  oxide  plus  one  molecule  of  water  gives  two 
molecules  of  nitric  acid. 

In  other  words,  with  these  oxides  of  nitrogen  the  molecule  of  the 
oxide  does  not  blend  with  the  molecule  of  water  to  make  one  molecule 
of  the  acid,  as  was  the  case  in  the  formula  of  silicic  acid,  but  two  mole- 
cules result  from  the  combination. 

As  the  symbolic  formula  expresses  the  contents  of  a  molecule,  the 
formula  of  nitrous  acid  is  HNO2  and  the  formula  of  nitric  acid  is  HNOa. 

Looking  tip  sulphur,  we  find  it  has  three  valences,  and,  therefore, 
yields  thr^  oxides,  SO,  SO2,  and  SOs.  SOs  we  call  sulphuric  oxide; 
SOi,  sulphiu*(m«  oxide;  and  SO  we  call  hyposvlphurous  oxide,  the  prefix 
"hypo"  meaning  "under." 

Let  us  see  how  these  three  oxides  form  acids. 

SO   {hypoBxdphuToua  oxide)  4-  HjO  =  HjS02  (hyvoBulphxirous  acid). 
SOs  (sulphuroti^  oxide)  -f-  HsO  =  HtSOs  (sulphuroti^  acid). 

SOs  (sulphuric  oxide)  -j-  H»0  =  H1SO4  (sulphuric  acid). 

So  when  we  have  three  acids  from  one  negative  element,  the  name  of 
the  negative  element  in  which  that  element  acts  with  the  highest  valence 
is  given  the  termination  "ic;"  the  termination  in  the  one  in  which  the 
element  acts  with  the  next  lower  valence  is  "(ms;"  while  the  one  in  which 
the  element  acts  with  the  lowest  valence  is  given  the  prefix  "Aypo"  and 
the  termination  "(xu5." 

As  noted  on  p.  350,  four  oxides  of  chlorine  yielding  acids  are  known: 
CI2O,  CI2O3,  CI2O6,  and  CI2O7.  In  naming  these,  the  one  with  the  lowest 
valence  of  chlorine  is  called  "ftt/pochlorot^;'*  the  next,  "chloroti^;**  and 
the  next,  "  chloric,"  just  as  in  the  preceding.  This  leaves  the  fourth  to  be 
named,  and  it  is  given  the  prefix  "per"  and  the  termination  "fc" — 
" perchloric."     These  four  oxides  yield  four  acids,  as  follows: 

CljO   (hypochlorous  oxide)  +  H2O  =  H,C1,0,  =  2HC10    (/iwpochlorot/*  acid). 
C1,0,  {chlorous  oxide)  +  H,0  =  H,C1,04  =  2HC10,  (chloroM«  acid). 

C1,0»  (chloric  oxide)  +  HjO  =  HjCUOe  =  2HC10,  (chloric  acid). 

CIjOt  (perchloric  oxide)        +  HjO  =  HjCljOg  =  2HCIO4  (perchloric  acid 

This  completes  the  theoretic  formation  and  naming  of  acids;  the  sum- 
mary of  nomenclature  being: 

If  there  is  one  oxyacid  from  an  element  it  has  the  termination  "ic." 
If  there  are  two,  the  higher  in  valence  is  "ic.*' 

the  lower  in  valence  is  ^^ous." 
If  there  are  three,  the  highest  in  valence  is  ^*ic.'' 

the  middle  in  valence  is  ^^ous.** 

the  lowest  in  valence  is  "hypo — <ni«." 
If  there  are  four,  the  lowest  in  valence  is  "hypo — at«." 

the  next  higher  in  valence  is  "oubJ* 

the  next  higher  in  valence  is  "ic.** 

the  highest  in  valence  is  "per — ic,** 
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Remember,  this  method  of  iiomenclftture  applies  only  to  oxyacida — 
those  acids  which  contain  oxygen. 

The  four  haloid  acids  have  their  s|iecific  names — hydrot'hJoric,  hydro- 
bromie,  etc.,  and  do  not  enter  into  this  category.  Do  not  confu^cr 
hydrochloric  with  chloric  acid.  Hydrochloric  acid  is  a  binary  compouudt 
HCI,  while  chloric  acid  is  ternarj^ — an  oxyacid— HClOi. 

It  may  l)e  well  to  emphasize  that  the  above  explanation  of  the  forma* 
lion  of  acids  is  pven  merely  with  the  view  of  teaching  the  student  the  writ- 
ing of  formulas,  and  it  is  necessary  to  w^1rn  the  reader  against  assuming  the 
conclusion  that  the  practical  manufacture  of  the  chemicak  whose  formulas 
are  thus  worked  out  of  necessity  follows  the  same  line  here  suggetit4Mi, 
While  it  is  true  that  sulphuric  acid  is  made  by  treating  sulphuric  oxide 
with  water,  silicic  acid  cannot  be  formed  by  direct  combination  of 
silicic  oxide  (sand)  and  water.  Again,  it  might  be  mentioned  that 
frequently  some  of  the  compounds  s|>oken  of  familiarly  w^hen  discussing 
formula  w^riting  may  l>e  too  unstable  to  exist.  This  is  true  of  several 
oxides  of  chlorine  and  of  iodine. 

In  working  out  the  theoretic  formation  of  the  acids  given  above»  the 
graphic  formula  of  the  oxide  has  been  given,  followed  by  the  mere  state- 
ment that  the  acid  is  formed  by  a<lding  water  to  the  oxide.  The  ques- 
tion that  might  arise  is,  How  is  it  possible  to  add  a  molecule  of  wat^ 
to  a  siiturated  compound?  In  the  group  SO3  each  of  the  six  bonds  of  the 
gulphur  are  taken  up  by  oxygen,  so  where  can  the  two  atoms  of  hydrogen 
and  one  of  oxygen  be  attached? 

The  answTr  is  very  simple,  for  when  water  (HtO)  is  brought  in  con- 
tact with  sulphuric  oxide  (SO*),  the  latter  arranges  with  the  watCT  to 
the  new  groupings  here  shown: 


the  water  breaking  into  H  and  OH;  one  of  the  O  atoms  of  SOj  breaking 
loose  from  the  double  union  with  sulphur  and  uniting  wnth  the  free  H 
from  the  water  (forming  OH),  while  the  OH  group  from  the  water 
attaches  itself  to  the  free  sulphur  bond,  and  we  get  the  compound 
SOi(OH)'i  or  H5SO4,  sulphuric  acid,  containing  two  hydroxyls  (the  radical 
mentioned  on  p.  570). 

It  might  be  intreresting  to  express  graphically  the  transition  of  one 
molecule  of  nitric  oxide  into  two  molecules  of  nitric  acid,  as  described 
above. 


Oh*  mahrmi* 


nitric  ^add 


o 

i) 


H 

I 


N 


-OH 
=0 

a 
o 

rO 


It  will  be  seen  from  thia  that  the  graphic  formula  of  nitric  acid  is 


that  IB,  tx}  the  atom  of  nitrogen  there  are  attached  two  atoms  of  oxygen 
and  one  hydroxy  I  group. 
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Formation  of  the  Formulas  of  Bases. — Bases,  with  the  exception  of 
ammonia  and  its  organic  derivatives,  which  we  will  discuss  in  due  course 
of  time,  represent  the  oxygen  and  hydrogen  compounds  of  a  positive 
element,  and  can  be  derived  in  exactly  the  same  way  as  the  acids  have 
been  from  the  negative  elements — by  adding  water  to  the  oxides;  only 
in  the  case  of  bases  the  process  is  much  simpler. 

Id  glancing  over  the  positive  elements  on  p*  352,  it  will  be  noticed 
that  all  these  elements,  save  mercury,  iron,  and  copper,  usually  exhibit 
but  one  valence,  and,  accordingly,  each  element  usually  >nelds  but  one 
base.  The  nomenclature  is  much  simplified  by  this  fact,  bases  being 
named  by  placing  the  name  of  the  characteristic  element  first,  followed 
by  the  word  *'  hydroxide  ". 

Let  us  summarize  by  a  few  general  examples: 


NfitO  (scxlium  oxide) 
CaO  (calcium  oxi<le) 
Fe^O*  (ferric  oxide) 


+    HjO  =  Na,0,H,  -  2NaOH  (sodium  hydroxide). 
+    H.O  =  OaOiHi     =  Ca(OH)s  (calciiim  hvdroxide). 
+  3HaO  =  FejOiH*    -  2Fe(0H),  (ferric  hydro:tide). 


In  the  above  equations  the  end  formula,  whenever  possible,  has 
been  reduced  to  its  simplest  form.  Thus,  Na^OaHa,  like  H2N2O4  of  p, 
355,  can  be  divided  by  two,  and  in  truth  the  molecule  of  sodium  hydroxide 
is  NaOH  and  not  NajOaHa*  Again,  note  that  a  large  figure  placed  at 
the  commencement  of  a  formula  multiplies  every  element  following  it 
by  that  number;  thus  2NaOH  means  NasOsH^;  2HNO2  is  the  same  as 
H,N*04  (Oa  X  2  equals  O4). 

It  will  be  seen  in  the  case  of  calcium  hydroxide  that  CaOtHj,  con- 
taining as  it  does  but  one  atom  of  calcium,  constitutes  one  molecule* 
In  such  cases,  however,  it  is  considered  neater  to  inclose  the  oxygen 
and  hydrogen  in  brackets,  with  the  number  of  atoms  outside  the  brackets* 
Thus,  CaOsHj  is  usually  expressed  as  Ca(0H)2.  A  small  figure  outside 
the  brackets  multiplies  each  elcinent  within  the  brackets,  even  as  a 
large  figure  in  front  of  the  formula  multiplies  every  element  following  it. 

Graphically,  these  hydroxides  may  be  expressed  with  equal  ease  as 
hydroxyl  derivatives,  each  bond  of  metal  taking  one  OH  group,  thus: 


Na 


H 


A  .  i 
.1. 


I 

H 


Na-O-H 


Na-O-H 


It  is  customary  to  make  a  slight  difference  in  the  writing  of  acids 
and  bases.  In  writing  acids,  we  place  the  hydrogen  atoms  first,  then 
the  characteristic  element,  and  finally  the  oxygen  atoms.  In  bases, 
on  the  contrary,  the  characteristic  element  comes  first,  followed  by  the 
hydroxyl  groups.  This  is  a  mere  matter  of  form,  the  only  reason  why 
the  two  classes  of  bodies  are  so  differentiated  being  because  it  affords 
a  convenient  method  of  distinguishing  acid  and  basic  formulas. 

It  is  wise,  however,  not  to  get  bound  down  to  rigid  rules.  Different 
books  have  different  ways  of  writing  formulas;  for  instance,  sulphuric 
'  add  can  be  written  S02(0H)i  as  well  as  HjSOi. 

Considerable  mention  has  been  made  on  preceding  pages  of  acids 
and  bases  without  giving  any  idea  what  these  bodies  really  are.  The 
theoretic  consideration  of  them  just  ^ven  is  very  important,  but  it  does 
not  represent  real  practical  conditions.  Acids  and  bases  had  first  to  be 
known  before  theories  regarding  them  were  evolved,  and  it  is  of  greatest 
importance  that  they  should  be  known  when  met  with. 
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The  following  definitions  should  be  carefully  studied: 

An  add  is  a  substance  which  turns  blue  litmus-paper  red  and  combines 
with  bases  to  form  salts. 

A  base  is  a  substance  which  turns  red  litmus-paper  blue  and  combines 
with  acids  to  form  salts.    And,  finally, 

A  saU  is  the  product  of  the  combination  of  an  acid  and  a  base. 

Litmus-paper  is  an  article  of  commerce  made  by  dipping  porous 
paper  in  a  decoction  of  litmus,  a  sort  of  lichen.  A  drop  of  acid  (always 
to  be  applied  in  diluted  form)  will  make  a  red  spot  on  blue  litmus-paper, 
and  likewise  a  drop  of  diluted  alkali  (as  bases  are  called)  will  make  a 
blue  spot  on  red  litmus-paper. 

Electrolytic  conception  of  acidSf  bases  and  ealtSj  as  expressed  bv  physical  chemists, 
is  dififerent  from  the  definitions  just  given,  since  approached  from  the  standpoint 
of  the  ionic  theory.  (See  p.  352.)  According  to  this  viewpoint,  acids  are  those  sub- 
stances which  give  hydrogen  ions  (hydrionsj  in  aqueous  solution;  bases  under  the 
same  conditions  give  hydroxyl  ions  (hydroxidions)  while  salts  give  ions  other  than 
hydrions  and  hydroxidions.  Thus  an  acid  like  HtS04  dissociates  in  solution  into 
two  positive  hydrogen  ions  and  one  negative  SO4  ion:  a  base  like  KOH  dissociates 
into  one  [ft>sitive  potassium  ion  and  one  negative  OH  ion;  while  a  salt  like  K1SO4 
dissociates  into  two  positive  potassium  ions  and  one  negative  SO4  ion. 

The  three  classes,  acids,  bases,  and  salts,  cover  the  entire  domain 
of  ternary  compounds.  Before  speaking  of  salts,  mention  must  be  made 
of  another  point  concerning  acids.  We  have  just  seen  that  sulphuric 
acid  may  be  written — 


^ 


-OH 
-OH 


In  other  words,  as  a  sulphur  atom  with  two  oxygen  atoms  and  two  hy- 
droxyl  groups  attached.  If  we  look  up  the  formula  of  boric  acid,  we 
find  it  to  be  H^BOs  or,  graphically, 


In  this,  each  bond  of  the  characteristic  atom  is  taken  up  by  a  hydroxyl, 
and  such  an  acid  is  called  an  *'  ortho  *'  acid.  Almost  all  bases  are  "  ortho, " 
having  as  many  hydroxyls  as  bonds  of  the  characteristic  element,  and 
thus  we  find — 

Sodium  hydroxide  Calcium  hydroxide  Ftrrie  hydroxids 

N»-oH       Ca=8!!        Fe^i 

but  with  acids  it  is  different,  and  of  the  oxyacids,  boric  acid  is  the  only 
official  ortho  acid. 

There  is  an  official  acid  called  orthophosphoric  acid  (H1PO4),  but 
it  is  not  a  true  ortho-acid  in  the  sense  expressed  above.  Its  graphic 
formula  is — 


while  true  ortho-phosphoric  acid  should  be 
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Acids  not  having  all  the  bonds  of  the  characteristic  element  taken  up 
by  hydroxy!  groups  are  called  meta-SLdda,  and,  accordingly,  HsP04 
should  be  classed  among  the  meta-acids. 

The  original  idea  of  ortho-  and  meta-  combinations  was  that  when  two  kinds 
of  salts  of  the  same  acid  were  known,  the  one  containing  the  most  metal  was  called 
the  ortho-salt,  while  the  other  was  called  the  metansalt.  Thus,  the  sodium  salt  of 
HsPOi  was  called  orthophosphate  of  soda,  while  the  sodium  salt  of  HPOt  was  called 
metaphosphate  of  soda. 

The  difference  between  the  three  phosphoric  acids,  HsPOs,  H8PO4, 
and  HPOi,  is  simply  a  loss  of  water. 

It  appears  that  usually  the  characteristic  element  cannot  carry 
many  hydroxyl  groups,  and  these  are  parted  with  by  the  throwing  off 
of  water,  as  represented  in  the  following  graphic  sketch,  in  each  formula 
of  which  the  hydrogen  and  oxygen,  thrown  off  as  water,  are  underscored: 


oa  _  H,o  =  r^=p« 


p 


-OH 


OH 


OH 

HsPO*  HsPO*  HaPO*  HPO3 

SALTS 

Salts  are  solids,  neutral  to  test-paper,  affecting  neither  the  red  nor 
the  blue  of  litmus.  Of  course,  there  are  exceptions;  but  this  much  can 
be  usually  stated  regarding  them.  As  to  the  naming  of  a  salt,  we  place 
first  the  name  of  the  metal  (the  base;  the  positive  element),  then  the 
name  of  the  acid,  the  termination  of  which  is  changed  to  "ate,"  if  we 
are  dealing  with  an  "ic"  acid;  and  to  "ite,"  if  it  comes  from  an  "ous" 
acid.     This  is  shown  clearly  in  the  names  of  the  oxyacids  of  chlorine. 

Hypochlorotw  acid  gives  hypochlorites. 

Chlorous  acid  gives  chlorites, 

Chlonc  acid  gives  chlorates, 

Perchlonc  acid  gives  perchlorates. 

The  salts  of  the  halogen  acids  do  not  come  under  this  method  of  nomenclature. 
Such  salts  are  binary  compounds,  and  are  given  the  termination  "ide;"  thus,  hydro- 
chloric acid  yields  chlorides,  hydrobromic  acid  yields  bromides,  hydriodic  acid  yields 
iodides.  The  alkaloidal  salts  of  these  acids,  are,  however,  called  hydrochlorides, 
hydrobromides  and  hydriodides. 

The  formation  of  salts  is  governed  by  valence,  just  as  is  the  origin 
of  all  other  compounds,  and  to  write  the  formulas  of  salts  intelligently 
it  is  essential  to  know  the  valence  expressed  in  the  table  on  p.  352. 

We  have  given  as  the  definition  of  valence  **the  relative  combining 
power  of  elements.*'  Valence,  however,  means  more  than  this,  and 
when  we  say  that  the  valence  of  sodium  is  one,  we  not  only  mean  that 
an  atom  of  it  can  combine  with  one  atom  of  chlorine  to  form  a  molecule 
of  sodium  chloride,  but  also  (what  is  the  same  thing  expressed  differently) 
one  atom  of  it  can  replace  one  atom  of  hydrogen  in  hydrochloric  acid 
(HCl)  to  form  the  molecule  of  sodium  chloride.  So  valence  not  only 
means  relative  combining  power,  but  also  the  relative  power  of  a  metal  to 
replace  the  hydrogen  of  an  acid. 

A  few  examples  may  perhaps  better  explain  this. 

Let  us  take  sodium,  with  the  valence  one.  One  atom  can  replace 
one  atom  of  hydrogen  in  an  acid. 
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Nitric  acid,  HNO3,  has  one  atom  of  hydrojifen;  thif^  can  be  replaced 
by  an  atom  of  sodium,  when  we  get  NaNOa,  sodium  nitrate*  Sulphuric 
acid,  H2SO4,  has  two  atoms  of  replaceable  hydrogen;  therefore,  two 
atoms  of  sodium  are  needed^  when  we  get  NatS04,  sodium  sulphate. 

Now  for  the  combinations  of  calcium^  valence  two^  which  means 
that  one  atom  of  calcium  can  replace  two  atoms  of  hydrogen  in  an  acid. 

Nitric  acid,  IINO3,  has  one  atom  of  hydrogen;  calcium  requireg 
two;  accordingly,  we  take  one  atom  of  calcium  and  two  moleculeji 
HNOi,  thus: 

CII      .      HNO3     _     „       .      r^     —NOt 


Ca- 


NO, 


lei  urn 


replacing  the  two  hydrogen  atoms  by  one  Ca,  forming  Ca(NOi)a,  ca! 
nitrate** 

Sulphuric  acid,  H2SO4,  has  two  atoms  of  hydrogen.  These  can  lr>e 
replaced  by  one  atom  of  calcium,  when  we  get  CaS04,  calcium  sulphate. 

Phosphoric  acid,  HsPOi,  has  three  replaceable  atoms  of  hydrogen; 
calcium  requires  two.  This  complicates  matters  and  we  had  l)etter 
write  the  equation  graphically: 


—OH 
-   —OH 

.-  ^OH     +    3Ca 
f- — -riH 

OH 


=Ca 


7H     4-  "      Ca    Ca,(PO,), 

0-"^I^r^    Calcium  phosphate. 


the  reaction  occurring  between  three  atoms  of  calcium  and  two  molecules 
of  phosjihoric  acid,  the  six  hydrogen  atoms  of  which  are  replaced  by  the 
three  calcium  atoms. 

As  the  last  example,  let  us  take  bismuth,  valence  three;  one  atom 
of  bismuth  l)eing  able  to  replace  three  atoms  of  hydrogen  in  an  acid. 

Nitric  acid,  HNOa,  has  one  hydrogen;  so  to  combine  with  bismuth 
three  molecules  of  nitric  acid  are  necessary,  thus: 

Bi(NO,), 
Bismuth  nitrate. 


Bi'" 


HXO, 
HNOi 
UXOi 


=        H3       + 


B-- N0» 
1^ NO. 


Sulphuric  acid,  H3SO4,  has  two  atoms  of  hydrogen;  bismutb  requires 
three;  therefore  combination  occurs  between  three  molecules  of  the  acid 
and  two  atoms  of  bismuth,  thus: 


Bi'" 
Bi'" 


ni8o. 

Ui80< 


=     3H,     + 


Bi 


Z=^0* 
1^^:80* 


Bi,(S04), 
Bismuth  sulphate. 


Pliosphoric  aeid^   HtPOi,   has  three  atoms  of  hydrogen;   biamutli 
requires  three,  so  the  combination  should  be: 

Bi  +  HJO4  ^  Hi  +  BiP04     Bismuth  phospnate. 

To  sum  up  the  important  study  of  the  writing  of  formulas  of  salts: 

Halogen  Salts, — These  follow  the  general  rule  for  binary  compounds, 

BememlK^r  ihiit  all  official  compotinds  the  name  of  who^';  negative  el^ 

*  Ib  ihia  mai  othtf  repUmng  fw]u»tioti«  found  in  Uiis  chapter,  ih*  lib^r»tioo  of  hy(lrQc«>n  a4»a4  M4  b* 


n  pAua  tlM  tppropfftftt^  itekt  amjr  Ubtnu  bydrosBii.  Inii  lite  t^mo^ 
^ In  §^smt$l  attAiaf«etttrific  Um  oakit  or  €»noamtm  of  tb«  tnrt  aa^ 


Ia4«Ioo  lilcr«il|r.     M«iftUle 
tioA  b  |o»  riolmt  to  b*  pnurti«BL 
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tnent  ends  in  "ide'*  are  binar\%  and  thon  follow  the  genoral  rule  for  binary 
formulas  given  on  p.  353;  the  process  being  merely  a  matter  of  relative 
valence.  As  to  writing  binary  compounds,  look  up  the  valence  of  the 
positive  and  negative  elements  of  the  compound,  and  combine  these  in 
just  such  proportions  that  each  will  furnish  the  same  number  of  bonds; 
viz.: 

Valences  similar,        the  elemental  «niou  is  atom  for  atom. 


Valenees  II  ami  III, 
Valences  II  and  IV, 
V&kaoes  II  and  V, 
Valences  II  and  VL 
Valences  II  and  VI  i, 


3  atoms  of  II  to  2  atom 8  of  III. 

2  atoms  of  II  to  1  atom  of  IV. 
5  atoms  of  11  to  2  atoms  of  V. 

3  atoms  of  II  to  1  atom  of  VI. 

7  atoms  of  II  to  2  atoms  of  VIL 


Combinations  of  the  vtJence  i  with  the  valence  ii  and  vii  are  so  simple 
that  they  need  not  be  given.  Until  the  student  becomes  expert,  it  is 
better  to  work  out  formulas  by  the  graphic  means  described  on  p.  35  L 

In  writing  out  the  empirical  formulas  of  the  binary  compounds, 
remember  that  the  symbol  of  the  positive  element  comes  first,  then  that 
of  the  negative,  with  the  number  of  atoms  of  each  below  and  to  the 
right  of  the  respective  sj^mbols. 

Ternary  SaJts« — In  vmting  a  formula  of  a  ternary  salt^  we  first 
must  know  the  formula  of  the  acid  from  which  it  is  derived,  and  this  is 
worked  out  from  the  formula  of  the  oxide^  which  in  turn  is  figured  by 
valence — ^by  the  regular  rule  for  the  writing  of  binary  formulas*  An 
example  can  best  illustrate  this. 

We  want  to  know  the  formula  of  sodium  sulphate  and  do  not  know 
either  the  formula  of  sulphuric  acid  nor  of  sulphuric  oxide.  Referring 
to  table  of  elements  on  p.  3-52,  we  find  the  valence  of  sulphur  is  ii,  iv,  and 
VI,  We  are  working  on  sulphuric  compimnds,  and  the  valence  of  sulphur 
in  these  is  its  highest,  vi^  aod^  graphically,  we  sketch  the  oxide. 


SSI 


-0 
=0 
=0 


so, 

Sulphuric  oxide. 


To  make  this  into  sulphuric  acid,  water  is  added,  by  the  following 
reaction: 

90,  -f  H,0  -  H.SO*. 

Thus,  learning  that  the  formula  of  sulphuric  acid  is  HtSOi,  and 
^remembering  that  each  atom  of  hydrogen  removed  from  the  acid  in 
making  a  salt  calls  for  one  bond  of  the  replacing  metal,  we  now  look  at 
the  replacing  capacity — the  valence — of  the  metaL  We  find  that  sodium 
has  the  valence  one — that  one  atom  of  it  can  replace  but  one  atom  of 
hydrogen  in  an  acid.  As  sulphuric  acid  has  two  atoms  of  hydrogen, 
to  replace  these,  two  atoms  of  sodium  will  be  needed,  and  by  this  reasoning 
we  learn  that  the  formula  of  sodium  sulphate  is  NaiSOi*  All  this  was 
fully  e.xplained  on  p.  360. 

If  deemed  prefera!>Ie,  the  haloid  salts — the  salts  of  hydrochloric, 
hydrrdiromic,  hydriodic,  and  hydrofluoric  acids— may  be  worked  out  by 
thi.s  idea  of  replacement  of  hydrogen  in  an  acid  by  a  metal,  as  the  follow- 
ing sketching  of  the  formulas  of  chlorides  will  show : 


C  = 

-h  HCl    =     H 
-f  HCl    _     „ 
-f  HCl    "     "^ 

+   Na 

—  C! 

—  CI 

—  CI 

NaCl 
CaCl, 

Bl'H 

BiE 

HCl 

+  HCl    =  3H 
HCl 

-Bi 

—  CI 

—  CI 

—  CI 

BiCl, 
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This  explanation  can  be  condensed  into  the  following  table  of  formula 
writing.  If  we  want  the  formula  of  a  ternary  salt — say  sodium  sulphate 
— it  can  be  worked  out  by  answering  the  following  questions: 


Question 

1.  Of  what  acid  is  the  compound  a  salt? 

2.  From  what  oxide  is  this  acid  derived? 

3.  What  is  the  characteristic  element  in 

this  oxide? 

4.  What  is  the  valence  of  this  element? 

5.  What  is  the  valence  of  this  element  in 

the  oxide  above  mentioned? 


6.  What  is  the  graphic  formula  of  this 
oxide? 


AXBWBR 

Applied  to  the  type,  sodium  tulphaie 

A  sulphato  is  a  salt  of  sulphuric  acid, 
"ic^*  acids  giving^  "ate'*  salts. 

From  sulphuric  oxide,  the  name  of  the 
oxide  bein^  always  that  of  the  acid. 

Sulphuric  acid  must  come  from  the  ele- 
ment sulphur. 

II,  IV,  and  VI,  as  shown  on  p.  352. 

"ic''  oxide  means  that  oxide  showing 
the  highest  valence  of  the  element, 
when  that  element  has  three  or  leas 
valences.  Hence  in  sulphuric  oxide 
sulphur  must  have  the  valence  n. 

One  atom  of  sulphur  with  valence  ti 
takes  three  atoms  of  oxygen  (valenoe 
II )  for  saturation,  thus: 


S! 


-      SO* 


By  addition  of  water,  thus,  80a  +  HtO 

-H,SO«. 
H»804. 

The  table  on  p.  352  says  sodium  has  the 
valence  i. 

That  one  atom  of  sodium  can  replace 
one  atom  of  hydrogen  in  an  acid. 

In  HtS04  there  are  two  atoms  of  replace- 
able hydrogen. 

The  two  atoms  of  hydrogen  in  Ht80« 
need  two  atoms  of  sodium  to  replace 
them. 

Its  formula  will  be  NasS04. 


7.  How  is  the  acid  derived  from  this 

oxide? 

8.  What,   then,   is  the  formula  of  the 

acid? 

9.  What  is  the  valence  of  the  metal  in  the 

salt? 

10.  What  does  this  mean? 

11.  How  many  atoms  of  replaceable  hy- 

drogen are  there  in  the  acid  in  ques- 
tion? 

12.  Then  how  many  atoms  of  the  metal 

are  needed  to  make  a  molecule  of  the 
salt  in  question? 

13.  What,  then,  will  be  the  formula  of  the 

salt? 

By  such  reasoning,  with  the  aid  of  the  table  on  p.  352,  practically  every  formula 
of  a  ternary  salt  can  be  worked  out. 

The  salts  produced  as  just  described — by  replacing  all  the  hydrogen 
of  an  acid  by  a  metal — are  called  normal  salts. 

Thus,  when  the  two  atoms  of  hydrogen  in  sulphuric  acid  (HsSO^ 
are  replaced  by  two  atoms  of  sodium,  we  obtain  Na2S04 — normal  sodium 
sulphate. 

It  is  possible,  however,  to  replace  only  one  atom  of  hydrogen  in 
the  above  acid  by  one  atom  of  a  monad  metal,  and  if  sodium  is  the  metal, 
we  obtain  NaHSO*  (sodium  bisulphate),  one  hydrogen  still  remaining 
in  the  compound.  This  atom  of  hydrogen  still  exerts  its  acid  properties, 
and  such  salts  usually  turn  blue  litmus  red,  and  are,  therefore,  called 
acid  salts.  Why  these  salts  are  given  the  prefix  "  bi, "  as  insulphate,  Wtar- 
trates,  etc.,  will  be  explained  later. 

On  treating  these  add  saltSy  such  as  potassium  bitartrate  (KHC4H40i), 
with  the  hydroxide  or  carbonate  of  another  metal  (and  be  it  here  said 
that  in  practice  the  metal  itself  is  rarely  used  in  making  these  salts, 
in  many  easels  it  being  too  dangerous  a  procedure),  the  other  metal 
replaces  the  remaining  atom  of  replaceable  hydrogen,  thereby  forming  a 
double  salt. 
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Thus,  replacmg  the  hydrogen  of  EHC4H4O6  by  an  atom  of  sodium, 
we  obtain  potassiimi  and  sodium  tartrate  (KNaCiHiOs),  or  Rochelle  salt. 

In  due  course  of  time  (p.  573)  it  will  be  explained  why  only  part  of 
the  hydrogen  of  an  organic  acid  is  replaceable  by  a  metal. 

Besides  the  normal,  acid,  and  double  salts  just  mentioned,  there  is  a 
class  of  salts  called  basic  saUs.  In  the  acid  salts  there  is  predominance  of 
the  acid  portion;  in  the  basic  salts  there  is  a  deficiency  of  such.  These 
basic  salts  will  be  more  thoroughly  considered  later.  (See  p.  513.)  So 
here  suffice  it  to  state  that  most  of  the  ''sub"  preparations,  as  bismuth 
9ti6nitrate,  iron  sti&sulphate,  etc.,  are  basic  salts. 

CHEMICAL  ARITHMETIC 

The  pharmaceutic  applications  of  atomic  and  molecular  weights 
described  on  pp.  348  and  349  are  manifold. 

Thus,  through  molecular  weights  we  are  able  to  estimate  the  amount  of 
waier  of  crystallization  in  a  chemical  (p.  149). 

For  instance,  let  us  figure  out  the  percentage  of  water  of  crystalliza- 
tion in  the  formerly  official  sodium  carbonate. 

The  formula  of  this  body  is  NajCOslOHjO,  which  means  a  molecular 
weight  of  286  as  the  following  reckoning  will  show: 

Atomic  weight  of  Na  is  23  Na,  =2  X  23  =•  46 
Atomic  weight  of  C  *'  12  C  =  1  X  12  =  12 
Atomic  weight  of  O  "  16  O,  =  3  X  16  =  48 
Atomic  weight  of  H  "  1  lOH,  -  20  X  1  =  20 
Atomic  weight  of  O     "  16   lOO      «  10  X  16  «  160 

286 

The  molecular  weight  of  NaaCOjlOHjO  is  286,  and  of  this,  180  parts 
(20  +  160)  represent  the  ten  molecules  of  water  of  crystallization. 
WTiat  per  cent,  of  286  is  180? 

This  is  easily  ^^9^86  of  100  per  cent.,  or  63  per  cent.,  and  we  thus 
learn  that  63  per  cent,  of  crystalline  sodium  carbonate  is  water. 

Again,  the  knowledge  of  molecular  weights  is  imperative  in  estimating 
the  proportional  weight  of  substances  entering  into  a  chemical  reaction. 

For  instance,  let  us  calculate  the  amount  of  calcium  carbonate  and 
hydrochloric  acid  needed  to  make  calcium  chloride. 

Such  a  problem  is  solved  as  follows: 

We  first  figure  out  what  the  reaction  would  be,  and  express  same  by 
the  appropriate  equation. 

In  this  case  it  is: 

CaCO,  +         2  HCl  =         CaCU         +        CO,        +      H,0 

1  molecule  2  molecules  1  molecule  1  molecule      1  molecule 

calcium   carbonate,    hydrochloric  acid,  calcium  chloride,  carbon  dioxide.       water. 

What  are  the  molecular  weights  of  these  several  bodies? 


CaCOa. 


HCl. 

At.  wt.  of  H  =       1.  H  =  1  X       1  =       1 

At.  wt.  of  CI  =  35.5.  CI  =  1  X  35.5  =  35.5 


At.  wt.  of  Ca  =  40.  Ca  =  1  X  40  =    40 

At.  wt.  of  C    =  12.  C    =  1  X  12  =    12  

At.  wt.  of  O,  -  16.  O,  =  3  X  16  =    48  Md.  wt.  of  HCl  =  36.5 

Mol.  wt.  CaCOs  =  100  Hence  2  molecules  HCl  =  73.0 


CaCU  !  COi 

Ca   »  1  X  40      «    40  C    =  1  X  12  =  lli 


CI,  »  2  X  35.5  =     71 
Mol.  wt.  CaCla  =  111 


Oj  =  2  X  16  =  32 


H,0 

Hi  =  2  X     1  =    2 
O    =  1  X  16  =  16 


Mol.  wt.  CO,  -44         I  Mol.  wt.  H,0  -  18 
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To  write  equation  again: 

CaCO,  +  2HC1  -  CaCl,  +  CO,  +  H,0 
100  73  111        44  18 


This  summed  up  means: 

100  Gm.  absolute  calcium  carbonate 
and     73  "  **        hydrochloric  acid 

173  Gm. 


Give  111  Gm.  calcium  chloride. 
44   "   carbon   dioxide. 
18  "    water. 

173  Gm. 


Observe  that  we  obtain  exactly  the  same  number  of  grammes  of  new 
substances  as  the  total  amount  of  material  with  which  we  started  in. 
In  other  words,  in  chemical  reactions  matter  is  not  lost,  but  merely  re- 
arranged.    (Law  of  conservation  of  matter.) 

It  is  scarcely  necessary  to  say  that  the  amounts  given  in  the  above 
equation  are  merely  proportional,  that  in  place  of  100  grammes  and 
73  grammes  given  above,  we  could  put  100  pounds  and  73  pounds;  100 
ounces  and  73  ounces;  or  100  tons  and  73  tons.  All  that  is  essential  is 
that  quantities  of  calcium  carbonate  and  hydrochloric  acid  be  in  the 
proportion  of  100  to  73. 

Let  us  carry  out  several  modifications  of  this  idea: 

(a)  Suppose  the  example  was:  "How  much  calcium  chloride  can  be 
made  from  1  pound  of  calcium  carbonate?'* 

From  above  equation  we  see  that  100  pounds  calcium  carbonate  give 
111  pounds  calcium  chloride.     We  therefore  reason  thus: 

If  100  [Munds  CaCOi  give  111  pounds  CaCIs,  then  1  pound  CaCOi  will  give  >{oo  of 
HI  pounds  CaCli,  or  1.11  pounds  CaClj. 

The  same  reasoning  expressed  in  proportion  reads: 

100     :     111     :  :     1  :  X 

X      =  — j^^  equals  1.11. 

(6)  Suppose  the  question  was  reversed,  and  read:  "How  many  ounces 
of  calcium  carbonate  and  of  absolute  hydrochloric  acid  are  needed  to 
make  60  ounces  of  calcium  chloride?" 

Since  this  question  asks  quantities  of  the  two  ingredients,  it  is  in 
reality  two  examples,  and  we  must  solve  each  separately. 

From  the  above  equation  we  learn: 

100  ounces  calcium  carbonate  and  73  ounces  absolute  hydrochloric  acid  make  111 
ounces  calcium  chloride. 

Applying  this  truth  to  the  case  under  consideration,  we  reason — 

If  to  make  111  ounces CaCls  we  need  100  ounces  CaCOs,  then  to  make  60  ounces 
CaCls  we  will  need  ^^n  times  100  ounces  CaCOs, 

6000  ^  ..^ 

or  -prr-  ounces  CaCOj, 

or     64  +  ounces  CaCOi. 
Or  expressed  in  proportion: 

111     :     100     :  :    60     :     X 

100  X  60  ,    ,^   . 

X       ■■    — -  -  -       equals  64  +. 


INTRODUCTION  365 

The  second  part  of  the  example  is  solved  by  similar  reasoning,  viz. : 

If  to  make  111  ounces  CaCU  we  need  73  ounces  absolute  HCl,  then  to  make  60 
ounces  GaCls  we  need  ^^n  times  73  ounces  HCl,  or  ^^^^n  ounces  HCl,  or  39.46 
ounces  absolute  HCl. 

Or  expressed  in  proportion: 

111     ;     100     :  :    73     :     X 

100X73  ,    oA^/j 

X        =   — Yii —  equals  39.46. 

(c)  The  figures  just  given  suggest  a  problem  of  simple  proportion 
which  can  be  best  considered  here. 

It  is  seen  that  the  answer  just  given  is  39.46  ounces  absolute  (100 
per  cent.)  hydrochloric  acid.  Now,  100  per  cent,  hydrochloric  acid  is  a 
gas,  and  what  we  commonly  call  hydrochloric  acid  is  a  solution  of  this 
gas  in  water,  the  hydrochloric  acid  directed  by  the  pharmacopceia  being 
a  solution  containing  31.9  per  cent,  by  weight  of  the  gas  (p.  392). 

Now,  suppose  the  above  example  asked:  "How  much  hydrochloric 
acid  U.S.P.  is  needed  to  make  60  oimces  calcium  chloride?" 

We  have  just  seen  that  to  make  60  oimces  CaCU  39.46  ounces  100 
per  cent.  HCl  is  required.  Now,  if  we  use  the  weaker  31.9  per  cent,  acid, 
it  will  require  a  proportionally  greater  quantity,  and  indeed  ^^^%i9  X 
39.46  ounces,  or  ^^*®%i9  ounces,  or  123.7  ounces  of  31.9  per  cent,  hy- 
drochloric acid. 

The  amount  is  reasoned  out  as  follows:  This  part  of  the  problem  consists  of  a 
combination  of  alligation  and  proportion.  If  we  wbh  to  dilute  100  per  cent,  acid 
to  a  31.9  per  cent,  acid  we  know  (see  page  59)  we  must  dilute  31.9  ounces  of  the  100 
per  cent,  with  enough  water  to  make  100  ounces  and  even  so  in  our  problem  each 
31.9  ounces  of  100  per  cent,  acid  must  be  replaced  by  100  ounces  of  31.9  per  cent, 
acid.  However,  the  amount  of  100  per  cent,  acid  called  for  in  our  problem  is  39.45 
ounces  and  this  will,  of  course,  mean  a  proportionally  larger  amount  of  31.9  per 
cent,  acid;  that  is,  if  for  31.9  ounces  of  the  100  per  cent,  acid  we  must  use  100  ounces 
of  31 .9  per  cent,  acid ;  then  for  39.46  ounces  of  100  per  cent,  and  we  must  use  '*  ^J^  i .  90 
times  100  ounces  or  123.7  ounces  as  shown  above.  The  equation  of  proportion 
would  be  31.9  :  100  ::  39.46  :  X.  X  =  123.7. 

(d)  In  the  same  way  we  can  estimate  the  amounts  of  elements 
combining  to  form  a  compound. 

Suppose  the  question  is:  *'How  many  grammes  of  zinc  and  of  iodine 
are  needed  to  make  100  grammes  of  zinc  iodide?'^ 
The  question  in  this  case  runs  as  follows: 

Zn  +  I,  =  Znlt 

Atomic  weight- of  zinc,        65       Zn  =  1  X    65  =    65 

Atomic  weight  of  iodine,  126       Ij    =  2  X  126  =  252 


Rewriting  the  equation: 


Molecular  weight  of  Znlj  =  317 


Zn      +     I2     =     Znlj 
65  252  317. 

This  means: 

To  make  317  Gm.  ZnU  we  need  65  Gm.  of  zinc  and  252  Gm.  of  iodine.  Then 
to  make  100  Gm.  ZnU  we  need  ^^^317  times  65  Gm.  of  zinc  and  ^^%n  times 
252  Gm.  iodine,  or  20.5  Gm.  of  zinc  and  79.4  Gm.  of  iodine. 

Or  by  proportion : 


As  to  zinc,       317     :     65     :  :     100     :      x.     x        =     "317 —      ^     ^^'^' 

o«;o  V  ion 
As  to  iodine,  317     :  252     :  :     100     :       x.     x        =     ^f,  =     79.4. 


aoe 
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Lastly,  the  knowledge  of  molecular  weights  is  essential  in  quantitativ© 
analyais,  both  gmvi metric  and  volumetric.  This  phase  of  tne  quesitaii 
will  he  left  until  Chemical  Analysis  is  considered  m  Chapt.er  LIV. 

The  writing  and  balancing  of  chemical  equations,  such  aa  those  fpveu 
above,  will  be  explained  later  (p,  400). 
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CHAPTER  XXIII 
THE  NEGATIVE  ELEMEPTrS  AND  THEIR  COMPOUNDS 

On  p.  352  we  learned  that  the  elements  were  roughly  divided  into 
the  two  classes,  the  neKative  elements  and  the  poftitive  elements,  aecord- 
ing  to  their  behavior  when  submitted  to  electrolytic  action.  We  have 
also  st»en  that  the  hydroxides  of  the  negative  elements  are  called  acida, 
the  hydroxides  of  the  pcj^itive  elements  are  called  has<^^,  while  the  union 
of  the  acids  and  Imse;^  results  in  a  class  of  compounds  called  salts. 

The  salts,  along  with  the  bases,  will  be  considered  under  the  metal 
they  contain,  and  the  acids  will  be  considered  in  the  next  cha[>ter,  as  it 
is  advisiible,  Ix^fore  proceeding  to  a  consideration  of  the  official  acids,  to 
study  the  negative  elements  from  which  the  important  acids  are  dej-ived, 
M  well  as  those  recognized  by  the  pharmacopceia. 

The  negative  elements  are  also  called  the  non-metallic  element*,  or 
metalloids.  The  non-metals  rarely  possess  a  metallic  appearance,  are 
tiaually  poor  conductors  of  electricity,  and  combine  with  hydrogen  to 
form  gaaeous  bodies. 

A  li.^t  of  the  negative  elements  of  importance  in  pharmacy  is  fotind  on 
p.  362,  while  the  following  table  shows  those  recognized  by  the  plmrma- 
oopceia  either  as  the  frc^e  element  or  in  combination  other  than  in  acidi 
or  in  salts*  In  this  list  the  negative  metals,  arsenic  and  antimony,  are 
In  fioned,  since  their  analytic  liehavior  groups  them  among  the 

Hi  ud  they  can  there  be  more  profitably  discussed* 
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Water,  HtO. 

Distilled  water,  HsO. 

Steriliied  distilled  water,  HtO. 

Solution  of  hydrogen  dioxide  (containing  3  per  cent,  of  HtOt). 

Chlorine  (Q): 

Chlorinated  lime  (containing  35  per  cent,  available  chlorine). 

Solution  of  chlorinated  soda  (containing  2.5  per  cent,  available  chlorine). 

Iodine  (I): 

Tincture  of  iodine  (containing  about  7  per  cent,  iodine). 
Compound  solution  of  iodine  (containing  about  5  per  cent,  iodine). 
Ointment  of  iodine  (containing  4  per  cent,  iodine). 

Svblimed  eulphur  (S): 
Washed  sulphur. 
IVecipitated  sulphur. 

Nitrogen  monoxide  (NtO): 
Phoeihoras  (P). 

PiUs  of  phosphorus  (^o  ^^  1  milligramme  to  a  pill). 

Wood  charam  (more  or  less  pure  carbon). 

Boric  acid  (HsBOi). 

Purified  nliceous  earth  (a  form  of  SiO^) : 

Hydrogen  is  not  recognized  by  the  U.S.P.,  but  is  worthy  of  notice  at 
this  place. 

Hydrogen  is  made  in  pharmacy  by  treatnient  of  zinc  or  other  metals 
with  sulphuric  acid,  and  the  details  of  the  manufacture  will  be  given  later 
(see  p.  479).  In  commerce  many  other  cheaper  methods  are  employed. 
It  is  a  colorless,  odorless,  and  tasteless  gas,  and  is  interesting  as  being 
the  lightest  known  substance.  By  reason  of  this  fact  it  is  chosen  by 
chemists  as  the  standard  of  atomic  weight  and  of  a  large  number  of  other 
chemical  and  physical  measurements. 

OXYGENIUM— Oxygen 

(Oxygen) 

It  contains  not  less  than  95  per  cent,  by  volume  of  O  (16).  For  convenience  it  is 
usually  compressed  in  metal  cylinders. 

Summarized  Description: 

Colorless,  odorless,  tasteless  gas;  soluble  in  34  volumes  of  water  and  3.6  volumes 
of  alcohol.  For  details  see  U.S.?.,  p.  308.  For  tests  for  identity,  for  impurities  (car- 
bon dioxide,  halogens,  acids  and  bases)  and  for  assay ,  see  U.S. P.,  p.  308  and  also 
below. 

Remarks. — Oxygen,  while  used  a  number  of  years  in  medicine  is  now 
admitted  for  the  &^t  time  into  the  United  States  Pharmacopoeia.  It 
can  be  made  by  treating  potassium  chlorate  alone  or  preferably  a  mixture 
of  that  chemical  with  manganese  dioxide;  the  latter  substance  being 
added  to  prevent  too  rapid  evolution  of  the  gas.  A  modern  method  of 
extemporaneous  preparation  of  oxygen  is  by  inserting  a  perforated  can 
of  sodium  peroxide  (ozone)  into  water  contained  in  a  suitable  metallic 
generator.  Most  of  the  commercial  oxygen  is  now  prepared  by  the 
fractional  distillation  of  liquid  air.  Oxygen  is  a  colorless,  odorless,  and 
tasteless  gas,  which  is  non-inflammable,  but  one  of  the  best  supporters 
of  combustion.  Its  use  in  medicine  is  becoming  more  extended  day  by 
day,  it  being  used  to  aid  respiration  in  extreme  cases  where  the  lungs 
refuse  to  absorb  ordinary  air.  For  such  emergency  cases  a  good  quality 
of  oxygen  is  absolutely  necessary,  and  it  behooves  the  pharmacist  to 
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arrange  to  procure  the  gas  with  little  loss  of  time.  The  manufacture  of 
the  gas  for  such  purposes  by  the  pharmacist  is  rarely  practicable^  and, 
moreover,  scarcely  necessary,  inasmuch  as  the  various  firms  in  difTerent 
portions  of  the  country  will  furnish  an  excellent  quality  of  oxygen  in 
compressed  (liquid)  form  at  a  comparatively  low  figure.  Yet  it  may  here 
be  stated  that  the  writer  knows  of  a  pharmacist  in  a  small  city  some  yi?ars 
ago  who  developed  quite  a  business  and  materially  enhanced  his  reputa- 
tion by  furnishing  chemically  pure  oxygen  in  rubl>er  bags  for  just  such 
emergency  cases.  The  official  assay  of  oxygen  is  bas**cl  upon  the  fact 
that  when  50  mils  of  the  gas  is  shaken  with  10  mils  of  alkaline  aoluUoii 
of  pyrogallol  at  least  47.5  mils  are  absorbed. 

Qtone^  0«,  is  an  allotropic  form  of  oxvgen.  It  is  uaually  prepannl  bv  pfts^ins  air 
through  an  *'o«oni«ing  tube,**  in  which  the  oxygen  of  the  sir  by  action  of  t  i  1^x1 

*'  flilcut  diaoharge ' '  of  elc  tricity  is  condensed  to  ozone.     Ozonizing  tul»c«  u  id 

for  the  purpose  of  purifying  the  air  in  hc^uscs.  Whether  the  ozone  r^aiiy  |mrilit« 
the  air  13  a  matter  of  dispute?* 

AQUA— Water 

SummarUed  Description. 

Colorless,    Limpid,   tasteless   liquid.     SotidiL    not   more  than   3  piafta  to  10,000. 

For  iletails  see  U.8.P*,  p.  63.  For  te4iiM  for  identily,  for  impuntitM  (organic  matter, 
leadj  roptier,  iron^  chlorides,  uitrilcs^  nitrates,  ammonium  compKiunds)  and  for  asmu 
Me  U.^aK,  p.  52  and  also  I'art  V  of  thia  book. 

AQUA  0ESTILLATA— Distilled  Water 

(Aq.  Dest,) 

Pm  -Distil   1000  vulunies  of  water,  throw  away  the  fir»t  ICVl       '       —  of 

distill*  '  the  next  750  volumes  and  throw  away  the  residue  left  n 

Suh.,r,,^.  n.^.d  bcAcriptioJi. — Colorless,  tJLStelesei  limpid  liquid;  neutral  u^  ....**.  *».,jftL 
For  delailn  nee  U.S. P.,  p,  57.  Firr  Uhu  jm  identUy,  for  impuriHes  (sidphates,  chiundeti, 
oaknum,  meiabi,  ammonia,  ('ar)>on  dioxide,  organic  matter)  and  for  aaaay,  ^tec*  1*.8.P., 
p.  67  and  also  Part  V  of  this  book. 


AQUA  DESTILLATA  STERTLISATA— Sterilized  Distilled  Water 

(Aq.  Dest.  SteriL) 

Cotui* '  'X*. 

PI  \  water  in  a  flask  of  hard  glass  which  has  been  sterilised  as  directed  in 

the  olhc  IK  fitiiriugraph  on  steHltzation  (d.  124J.  Plug  the  flask  with  sterile  cottoii« 
boil  the  water,  cool  and  cover  mouth  of  flask  with  paper.  For  detmik  see  U.SiP*, 
p.  58. 

Remarks, — Of  the  three  offi(!ial  forms  of  water — aqiui^  aqua  degHUala 
and  atjua  destillata  sterilimUi — the  first  is  supposed  to  represent  the 
potable  water  furnished  by  the  ordinary  source  of  supply,  and  is,  there- 
fore, not  so  pure  as  distilled  water.  Tlie  question  of  the  wftter-«upplpr 
of  cities  is  one  receiving?  much  attention  at  the  prescnit  time,  but  it  is 
beyond  the  limits  of  this  vohinie  to  enter  into  a  complete  <liseu9Hion  of 
the  «ubjct't.  It  is  assumcHi  that  the  water  supplied  by  a  municipality 
shall  Ix*  potable;  i.e.,  not  merely  containing  a  minimum  of  the  inorf^anio 
salts,  but  nl.so  frcr  from  the  Imcteria  which  enter  it  through  sewage  eon- 
tmnination.  The  pharmacopceia  provides  a  test  for  the  limit  of  organic 
matter  in  the  pritius^ium  permanganate  test,  it  directing  that  100  mils 
when  mixed  with  10  mUs  of  diluted  sulphuric  acid  and  brought  to  the 
boiling-point  should  not  discharge  the  color  imparteil  to  the  solution  by 
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dition  of  0.4  mil  of  decinormal  potassium  permanganate  solution, 
even  afu*r  boiling  for  ten  minutes.  The  addition  of  the  quantity  of  the 
permanganate  solution  suggested  will  tint  the  water  a  decided  rose  color. 
If  organic  matter  is  present  when  this  solution  is  boiled,  the  liquid  will 
lose  its  rose  tint,  and  at  the  same  time  a  brown  precipitate  is  formed, 
this  change  being  due  to  the  fact  that  the  potassium  permanganate  loses 
its  cjxygen  an<!  is  converted  by  this  reaction  into  the  insoluble  mangane.se 
dioxide.  If  the  water  is  free  from  organic  matter,  no  such  chemical 
change  occurs,  hence  the  rose  tint  will  remain.  This,  however,  Ls  not  an 
absolutely  fair  hygienic  test,  as  the  presence  of  innocent  organic  sub- 
stances— say,  even  sugar^ — ^produces  a  similar  discharge  of  the  rose  tint. 
Accordingly,  the  permanganate  is  of  value  chiefly  from  the  negative  side, 
that  is^  water  which  does  tiot  discharge  the  permanganate  tint  can  be 
considered  free  from  organic  matter,  but,  on  the  other  hand,  the  dis- 
charging of  the  color  does  not  necessarily  mean  the  presence  of  pernicious 
organic  matter.  Therefore  in  examining  water  the  permanganate  test 
shfuild  always  be  considered  in  conjunction  with  three  other  tests  recog- 
nized by  the  pharmacopceia — the  phenolsulphonic  acid  test  for  nitrates, 
the  sulphanilic  acid  test  for  nitrites,  and  the  Nessler  test  for  ammonia. 
water  analysis  the  last  is  the  most  important  chemical  test  for  sewage 
ntamination.  In  the  thorough  application  of  this  test  the  water  is 
^distilled  from  an  alkaline  solution  and  then  from  alkaline  permanganate 
solution,  whereby  any  nitrogenous  matter  present  in  the  water  is  con- 
vert e<i  into  ammonia,  which  is  detected  by  treating  the  distillate  with 
Xessler's  reagent.  (See  p.  449.)  This  reagent  will  produce  either  a 
yellow  coloration  or  a  brown  precipitate,  according  to  the  amount  of 
ammonia  present,  and  from  the  extent  of  coloration  has  been  evolved  a 
scheme  for  the  quantitative  estimation  of  the  albuminoid  ammonia  pres- 
ent in  the  water.  These  chemical  testa  are  of  value  merely  in  estabhsh- 
ing  the  fact  of  sewage  contamination,  and  it  may  here  be  said  that  the 
pie  fact  of  such  contamination  would  be  of  little  danger  were  the 
wage  free  from  the  numerous  bacteria  which  cause  disease*  Of  the 
cteria  causing  mischief  in  potable  water^  the  most  dangerous  is  that  of 
typhoid,  which  can  be  detected  only  by  an  expert  bacteriologist,  and  that 
ly  indirectly,  as  the  identification  of  the  bacilli  is  so  iliflficult  that  the 
alied  typhoid  tests  are  usually  based  on  the  detection  of  the  intestinal 
bacilli,  such  as  Bacillus  coli  communis.  In  closing  the  subject  mention 
may  be  made  of  the  fact  that  the  best  method  of  water  piu'ification  is  by 
filtration  through  deep  layers  of  sand,  (See  p.  135.)  The  pharniaco[xi*ia 
tends  that  aqiui  shou!*l  !>e  potable  water  in  its  purest  obtainable  state, 
d  .«*iich  water,  after  having  been  proved  potable,  is  permitted  to  be 
11-  '  '  ihe  pharmacist  in  most  of  his  manufacturing.  A  water  may  lie 
L  illy  pure  and  yet  contain  salts,  the  presence  of  which,  while 

nov^ise  affecting  the  potaliility  of  the  water,  would  seriously  interfere 
with  the  use  of  such  water  in  the  manufacture  of  chemicals.  For  this 
refiAon  the  careful  pharmacist  usually  prefers  to  use  in  all  prescription 
work  distilled  water,  the  price  of  which  is  now  so  low  that  its  general 
tee  is  not  an  extravagance. 

[Hstilled  xvater  is  made,  according  to  the  pharmacopoeia,  by  taking 
thousand  volumes  of  water,  distilling  it  from  a  suitaV)le  apparatus, 
rej^^eting  the  fti'st  I(X>  volumes  which  come  over,  then  collecting  the  sub- 
8t%]Uent  750  volumes.  It  will  l>e  seen  by  this  process  that  the  first  100 
and  the  last  250  vt^lumes  of  water  are  thrown  away,  the  intermediate 
portion  \mn%  I  he  only  part  considered  fit  for  use.     The  explanation  of 
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this  procedui^e  is  found  in  the  fact  that  ordinary  wat^r  is  usually  im pin- 
nated with  gaseous  substances,  such  as  carlxin  dioxide  and  |>08»ibly 
ammonia^  and  that  these  gases  will  pass  over  with  the  first  100  volumes; 
hence  this  portion  is  thro^^u  away.  The  same  water  contains  also  solid 
matter,  various  salt«,  and  possibly  fixed  organic  material,  and  thut  re- 
mains  in  the  still,  and  the  pharmacopoeial  provision  against  complete 
evaporation  of  the  water  from  the  residue  is  to  prevent  charring,  with  the 
Bubsequent  evolution  of  empyreumatic  matter. 

The  pharmacopceial  tests  for  distilled  water  are  muclk  more  severe 
than  for  *ordinar>^  water.  For  instance,  while  the  permanganate  test 
applied  to  ordinary'  water  is  that  the  tint  should  not  be 
discharged  aft^r  boiling  100  mils  of  water  with  0,4  mil  of 
decinormal  [lermanganate  solution  for  ten  minutes,  dis- 
tilled wat^r  is  directed  to  be  mixed  with  0,1  mil  decinor- 
mal potassium  permanganate  solution  (one-quarter  the 
quantity).  In  the  i^toring  of  distilled  water  more  care 
should  be  taken  than  is  usually  observed.  Tightly  cork- 
ing bottles  of  distilled  water  generally  results  in  the  de- 
velopment, in  the  water,  of  microscopic  plants,  consisting 
of  many  varieties  of  cryptogams,  including  Penicilliujii 
glaucum  and  a  numV^er  of  algse.  Experience  has  shown 
that  if  the  water  is  kept  in  bottles  which  are  looeely 
stoppered  with  a  pledget  of  cotton,  such  growths  are 
not  so  frequent.  At  the  prescription  counter  a  capital 
way  of  handling  the  water  is  to  place  it  in  a  half-gallon, 
wide-mouthed  bottle  on  the  shelf,  six  or  seven  feet  above 
the  floor*  A  syphon  consisting  of  a  bent  glass  tube  with 
flexible  rubber  tube  at  the  end»  the  rubber  tube  terminat- 
23o.—DkiUk^  ^^8  with  a  tapering  glai's  tube  and  provided  with  a  pineh- 
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cock,  is  placed  in  the  water,  the  onfice  of  the  bottle  being 
closed  with  cotton.  When  water  is  desired,  all  that  is 
neces8ar>'  is  to  op<*n  the  pinch-cock  and  allow  the  water  to  syphon  into 
the  bottle  or  graduate,  which  can  then  be  held  on  a  level  mth  the  eye 
without  the  necessity  of  raising  the  heav}'  water  receptacle  (Fig.  230)* 
SUrnlize4  distilU'd  itKiter  is  a  new  official  form  of  water  designed  to 
furnish  that  fluid  chemically  and  bacterially  pure.  The  pharmaoopcBial 
monograph,  read  in  connection  with  the  chapter  on  sterilization  m  found 
m  the  pharmacopG&ia  and  on  p.  124  of  this  book  will  furnish  the  in- 
formation needed  by  the  student. 


UQUOR  HYDROGENH  DIOXIDI— Solution  of  Hydrogen  Dioxide 

(Liq-  Hydrog.  Diox.— Aqua  Hydrogenii  Dioxidi,  U.8.P.  VIIL  Solu- 
tion of  Hydrogen  Peroxide) 

An  aqueous  solution  containing  not  less  than  3  per  cent,  by  weudit 
0f  HfOt  (34.02),  corresponding  to  not  leas  than  10  volumes  of  available 
ex>'gen.  Preserve  it  in  a  cool  place  protected  from  light*  Upon  remov* 
ing  the  stopper  from  the  bottle,  not  more  than  a  slight  pressure  should 
be  observed, 

*\j,.rU^  liquid,  lijniidly  n  '  'T..^^  ^f>j^^  t«atr,  frotha  whiri  hdd  in  mouth,  prone 
r  ition,     Mimt  nut  '  ">m  Umo  *ioo  <>t  1  p4^r  crnt,  of  ppe»crv'atjv<v 

I  "  Boe   U.S  r  .    t»     L' ^  r  tesUi  far  idtniity,  for  impurUiei  (non-valiiUl^ 

II  tm  of  n  •',  hrjivy  mt'Lil^,  hydro tluoric  acid,  oxalic  aad)  mad  for 
a^             '  .B.P»,  p*  -              .ido  Part  V  at  tbiii  book. 
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Remarks, — Hydrogen  dioxide  was  discovered  by  Theuard  in  the  year 
kI8l8f  and  is  recognized  by  the  pharmaropa^a  in  the  form  of  a  3  per 
Peent.  solution  under  the  name  of  Liquor  Hydrogenii  Dioxidi. 

The  formula  HjOi  has  given  rise  to  considerable  discussion  as  to  the  structure  of 
lIIus  body*     At  the  firet  glance  it  seems  to  lead  to  the  conclusion  that  either  oxygen 
\  the  valence  i  or  hydrogen  has  the  valence  n.     An  explanation^  however,  cover- 
ng  the  usual  valences  of  these  two  elements  is  that  the  body  consists  of  two  hydroxy! 
Dups.  vb,,  HO— OH.     Thia,  however,  is  combutt<^  by  iseveral  investigators,  who 
that  if  such  a  linkage  were  true,  the  oxygen  would  be  more  tightly  combined 
I  Ibis  body  than  it  is  in  water,  while  the  reverse  is  true.     Others  ctaiin  that  the 
*  dc  formula  of  hydrogen  dioxide  is 

V)  =  o. 

il  by  it  eshibits  one  atom  of  tetravalent  oxygen,  while  still  others  think  it  repre^ 
atfl  water  with  an  extra  atom  of  oxyjgeu  very  loosely  attached  thereto.  In  tliis 
neonnection  it  may  be  stated  that  practically  atl  bodies,  the  formulas  of  which  are 
not  in  harmony  with  the  accept^ed  ideas  of  valence,  are  usually  of  unstable  character, 
and  no  better  example  of  this  need  be  given  than  the  unstable  hydrogen  dioxide. 

The  official  solution  of  hydrogen  dioxide  is  prepared  by  treating 
barium  dioxide  with  phosphorie  aeid.  The  usual  method  of  maou- 
faeturing,  however,  is  by  substituting  for  the  phosphoric  acid  the  cheaper 
sulphuric  acid.  The  equation  of  manufacture  from  sulphuric  acid  is  as 
follows: 

BaO,     -f     HaSO*     -     H,Oa     +     BaSO*. 

♦"rom  this  will  be  seen  that  the  1>arium  dioxide  is  converted  into  the 
Hasoluble  barium  sulphate,  from  which  the  solution  of  hydrogen  dioxide 
be  removed  by  simple  filtration. 

The  pharmacopoeia  provides  an  assay  of  hydrogen  dioxide,  based 
on  the  quantity  of  potassium  permanganate  solution  required  to  oxi- 
dise the  same. 

The  official  solution  is  a  clear,  colorless  Uquid,  having  a  slightly 
acidulous  taste,  producing  a  peculiar  sensation  and  a  soapy  froth  in 
the  mouth.  This  peculiar  sensation  is  due  to  its  o.\idizing  action  on  the 
mucous  membrane  and  its  excretions*  Its  chemical  and  medical  action 
in  based  entirely  on  the  amount  of  oxygen  that  it  gives  up  under  such  con- 
ditions, and  it  may  be  here  said  that  the  solution,  giving  off  its  oxygen  on 
standing,  deteriorates  rapidly.  Not  only  this,  but  the  evolution  of  oxy- 
gen in  tightly  closed  bottles  is  sometimes  so  considerable  as  to  cause  an 
explosion.  Hence  it  is  advisable  to  avoid  an  overt ight  stopping  of  the 
bottle,  imless  the  latter  is  very  stout.  Manufacturers  preserve  hydi"ogen 
dioxide  solution  by  the  addition  of  a  small  amount  of  acetanilid  and  the 
firesent  pharmacopoeial  test  for  limit  of  preservative  gives  tacit  approval 
of  the  custom.  Hydrogen  dioxide  is  u^^ed  in  medicine  as  an  antiseptic, 
and  in  the  arts  as  an  oxidizer.  An  iUustration  of  the  latter  application  is 
the  custom,  formerly  in  vogue,  of  bleaching  dark  hair  a  golden  tint  by  the 
application  of  hydrogen  dioxide.  The  disastrous  effects  of  the  continued 
treatment  of  this  kind  are  now  so  well  known  that  it  is  UBed  less  than  it 
formerly  was  for  this  purpose. 

Do%€.^A  mils  (1  fluidrachm). 


THE  HALOGENS 


By  the  halogens  we  mean  the  four  elements,  chlorine,  bromine,  iodine, 
and  fluorine.     The  word  halogen  is  derived  from  two  Greek  words,  afa, 
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which  means  a  salt,  and  eidoft,  which  means  a  likeness,  the  phrase  being 
coined  to  illustrate  the  similarity  of  the  compounds  of  these  elementa  ta 
sah,  sodium  chloride,  which  is  taken  as  the  type  of  haloid  salta. 


CHLORINE 

^'mbol,  CL     Atomic  weiglit,  appraxiniately  35*5 

This  element  derives  its  name  from  the  Grc*ek  word  chloros^  which 
means  i^recn*  l>eoause  of  the  greenish-yellow  tint  of  the  pas  itself.  C*hlor- 
ine  was  isolated  by  Scheele  in  1774,  who  obtained  it  from  hydrochloric 
acid  by  treatment  similar  to  that  now  in  vogue  in  its  manufacture.  By 
reason  of  its  origin  iSchcele  called  the  new  substance  de^phiogisticai^ 
fnun'aticacid,  because  he  coneUide<l  it  represented  hydrochloric  acid  which 
had  been  freed  from  phlogiston,  that  hyiwthetic  element  which  played  so 
important  a  part  in  the  chemical  philosophy  of  the  eighteenth  century. 
Rcheele  considered  the  substance  a  compound,  and  it  was  not  until  1810 
that  Sir  Humphrey  Davy  proved  it  was  an  element,  and  by  him  it  was 
named  chlorine. 

Chlorine  is  manufactured  for  pharmaceutic  purposes  by  treatment  of 
hydrf»i"liloric  i\cU\  with  manganese  dioxide,  in  which  case  the  reaction  is 
as  follows: 

4HCI  -h  MnO,  =  2H,0  +  MnCl,  +  CI,. 

In  practice,  f<»r  the  hydrochloric  acid  a  mixture  of  common  salt 
and  sulphuric  acid  is  usually  substitutt?d»  the  chemical  action  being 
by  either  of  I  he  following  equations,  according  to  relative  proportion 
of  chemicals  used : 

ia)  2NaCl  +  2nSCh  +  MnO,  =  NatHO*  ^  MnSOi  ^  2H,0  ^  CI.. 
ib)  2NBa  -f  3HjS04  +  MiiOt  -*  2NiiH80*  +  Mn80«  +  2HtO  4-  CI,, 

This  process  has  the  advantage  over  the  first  process  in  avoiding  loes 
of  hydrociilonc  acid,  for  it  will  be  noticed  that  when  hydrochloric  ftcid 
is  used,  half  of  it  goes  to  make  manganese  chloride,  while  in  the  second 
proce^  the  metals  combine  with  the  less  experisive  sulphuric  acid. 

An  economic  modifi(*ation  of  the  first  process  is  found  in  Wddon'M 
regenerative  proceiHi,  which  consists  in  treating  the  mangane^  chloride 
with  hme  in  the  presence  of  air,  the  reaction  Ijeing  as  follows: 

MnQ,  +  2CaO  +  ()  =  CuCl,  -f  CiiMiiO,. 

From  the  calcium  cliloride  thus  produced  hydrochloric  acid  can  be 
obtained,  and  from  this  the  chlorine  can  be  easily  isolated,  while  from 
the  calcium  manganate,  mnngani'si^  dioxide  is  producinl. 

Chlorine  is  used  so  largely  in  the  arts  that  the  isolation  of  the  element 
is  one  of  the  great  industries  esiH^cially  in  England.  As  in  the  cfi«4»  of 
8Uch  industries,  pc^rsistent  efforts  are  made  to  obtain  more  sni  ry 

mid  cheaiHT  iirocessi*s  of  manufactur*\  The  Wetdon  regenenn  ^  <*- 
e«s,  above  cited,  wa,«*  an  illustration  of  the  ingenuity  us4*d  in  attemptiiifc 
to  chea|K'n  fhe  production  of  this  staple;  and  investigators  turned  their 
efforts  U\  the  obtaining  of  chlorine  wiihout  the  us«*  of  the  comparatively 
pxpensive  t  ;  -  n^e  salt.     One  chemical  process  of  this  character,  whicli 

has  the  m]  of  beim?  practically  continuous,  is  the  Deacon  procf^t^. 

In  l>orous  pieces  of  earthenware  are  impreg- 

na  ju  of  the  sulphates  of  copper  and  audium; 
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after  healing  to  redness  in  a  furnace  the  vapors  of  hydrochloric  acid  are 
passed  over  them*     The  following;  reaction  ensues: 

(a)  CuSO^  +  2HC1  -  CuCU  +  H,SO*. 

The  sulphuric  acid  of  the  above  reaction  is  condensed,  and  is  thus 
naved.  The  bricks,  now  impregnated  with  copper  chloride^  are  then 
heated  in  a  current  of  air,  the  reaction  l^eing  as  follows: 

(5)  CuCl,  4-  O  -  CuO  -f  a,. 

The  chlorine  vapors  are  then  passed  into  the  desired  condensing 
agent,  be  it  water  or  lime*  while  copper  oxide  remains  in  the  brick.  The 
bricks  are  then  heated  in  a  current  of  hydrochloric  acid,  the  reaction 
being: 

(e)  CuO  +  2Hfl  =  CuCl,  -f  HaO, 

and  the  water  is  allowed  to  escape  as  steam.  It  will  oe  seen  that  the 
liricks  are  impregnated  once  more  with  copper  chloride,  and  from  that 
time  on  they  are  treated  with  successive  applications  oif  air  and  hydro- 
chloric acid  vapor  by  the  reactions  b  and  c.  Thus  a  comparatively  small 
qmiutit}'  of  copper  salt  will  be  made  to  convert  tons  of  hydrochloric  acid 
into  chlorine. 

Of  late  chlorine  haa  been  produced  by  electroljiiic  methods,  the 
Castner  process  consisting  of  pavssing  electricity  through  a  solution  of 
sodium  chloride,  the  negative  pole  being  in  a  separate  compartment, 
access  to  which  is  through  a  layer  of  mercury.  In  this  way  the  salt  is 
decomposed  into  chlorine  and  sodium  hydroxide,  whereas  when  the 
negative  pole  is  in  the  same  compartment  as  the  positive,  chlorinated 
soda  is  produced. 

A  method  of  obtaining  chlorine  at  the  prescription  counter  is  by  the 
treatment  of  potassium  chlorate  with  h\  drochloric  acid.  The  I'eaction 
might  be  expressed  l>y  the  following  equation: 

KCIO,  +  6HC1  =  KCl  -h  3H,0  -f  3  CI3. 

It  is,  however,  more  complex  than  is  suggested  by  the  above  equation 
for  various  oxides  of  chlorine  are  produced  at  the  same  time.  This  reac- 
tion is  used  for  the  extemporaneous  manufacture  of  a  preparation  similar  to 
chlorine  water,  and  it  constitutes  the  N.F.  recipe  for  compound  solution 
\flOt  chlorine.  For  some  years  it  was  a  popular  prescription  in  several 
^sections  of  the  country,  the  physician  prescribing,  instead  of  chlorine 
water,  a  solution  of  potassium  chlorate  containing  hydrochloric  acid» 
According  to  the  method  in  which  this  prescription  is  compounded 
two  very  different  results  are  obtained.  If  the  potassium  chlorate  is 
dissolved  in  water  and  the  hydrochloric  acid  added  to  the  diluted  solu- 
tion, we  obtain  merely  an  acid  solution  of  potassium  chlorate.  On  the 
other  hand,  if  the  powdered  potassium  chlorate  is  placed  in  a  bottle,  the 
prescribed  quantity  of  hydrochloric  acid  added,  and  the  bottle  allowed  to 
stand  corked  a  minute  or  two,  the  yellow  fumes  of  chlorine  are  evolved, 
and  on  filling  the  bottle  with  water  a  variety  of  chlorine  water  is  obtained . 
In  recei\'ing  such  a  prescription  the  careful  pharmacist  is  frequently  in  a 
quandary'  as  to  which  method  he  shall  pursue.  In  the  writer.^s  experience, 
ieveral  physicians  objected  to  the  chlorine  water.  Therefore  the  only 
art  vice  that  can  be  given  is  to  call  the  attention  of  the  prescriber  to  the 
two  possibilities,  and  ask  which  result  is  desired.  It  is  usual,  however, 
that  the  method  in  which  the  chlorine  is  easily  evolved  is  the  desired 
method  t»f  <*oinpi»unding  the  prescription. 
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The  Medical  Use  of  Chlorine. — This  represents  but  a  small  tithe  of 
its  commercial  value,  it  being  safe  to  say  that  tons  of  chlorine  are  uiied 
for  bleaching  and  manufacturing  purposes,  where  pounds  of  chlorine  are 
used  in  the  healing  art.  In  medicine  the  use  of  chlorine  is  chiefly  as  a 
disinfectant. 

Disinfectants  are  those  bodies  which  destroy  offensive  organic  mat- 
tcr^ — material  which  by  decomposition  breed  disease*  Most  disinfec- 
tants are  oxidizing  agents,  but  chlorine  is  particularly  interesting  because 
it  in  itself  is  not  a  complete  oxidizing  agent.  To  l^e  an  oxidizing  agent  a 
body  should  contain  oxygen  which  it  can  give  up.  Oxygen,  of  course^  is 
not  found  in  chlorine,  l)ut  this  energetic  element  performs  the  function 
by  borrowing  oxygen  of  its  neighbor  in  this  manner: 

5CU  ^  5HiO  «  HCIO,  +  9HCI  -h  0^ 

In  other  words,  chlorine  acts  as  an  oxidizing  agent  only  in  the  presence 
of  water. 

The  above  statement  also  explains  the  bleaching  action  of  chlorine- 
The  use  of  chlorine  as  a  bleach  was  discovered  by  Berthollet  in  the  vear 
1788,  and  the  process  proved  so  much  mure  satisfactory  for  the  finisking 
of  textile  fabrics  than  sun-bleaching,  then  in  vogue,  that  its  use  soon 
became  extended.  At  first  the  varioujs  cloth  factories  produced  their 
own  chlorine  used  in  bleaching,  but  since  themanufactureof  chlorine  was  a 
matter  so  different  from  that  of  the  manufacture  of  cloth,  it  soon  fell  into 
the  hands  of  experts.  The  transportation  of  the  chlorine  to  the  cloth 
manufacturers  soon  became  a  serious  matter*  In  those  days  the  com- 
pression of  gases  had  not  reached  the  stage  of  perfection  that  now  obtains, 
and  at  first  the  only  practical  method  of  dispensing  was  in  the  form  of  an 
aqueous  solution,  and  the  transportation  of  the  large  quantity  of  the 
w^ater  necessary  to  hold  the  small  quantity  of  chlorine  rendered  this  plan 
practically  prohibitive.  The  proV)Iem  of  a  practical  method  of  Iranspor- 
tation  of  chlorine  was  found  by  Tennant,  in  the  year  1799,  in  his  dis- 
cover>'  of  chlorinated  lime,  it  being  found  that  freshly  burnt  lime  wai 
capable  of  absorbing  as  much  as  35  to  40  per  cent*  of  its  w*eight  of  chlor- 
ine. From  that  time  on  the  cloth  manufacturers  made  use  of  this  bleach- 
ing powder,  and  the  manufacture  of  this  chemical  is  now  one  of  the  most 
important  industries  in  England.  Chlorine  is  found  in  a  loosely  com- 
bined form  in  chlorinated  ime,  U.8.P,,  and  in  soltdiofi  of  chlorinated 

Liquor  chlori  compositus  (U,S,P.  VIH;  N'.F.  IV)  is  prepared  bywArminit  looellier 
in  A  lliisk  hydriK'hloric  ftcid  and  potassium  chlorate  and  after  the  evolution  of  isluorise 
Is  AeootnpUahod  cold  distiUed  wat^r  is  added  to  the  mixture.  The  finished  prodisctf 
which  contains  about  0.4  of  1  per  cent,  of  i-hbrine,  should  be  freshlv  preparwi  when- 
ever wnnied,     (Seep.  190.) 

AquA  chlori  (US. P.  18^)  was  a  saturated  aqueous  solutioii  of  chlorine  gus  (0,1 
pw  ctflt);  the  gas  being  produced  by  the  action  of  manganese  dioxide  on  hydrochloric 

acid* 

CALX  CHLORINATA-Chlorinated  Lime 

(Calx*  Chlorin,— *X'hloride  of  Lime'*) 

A  product  raniltinf  from  the  aotton  of  ehlorine  upon  calcium  hydroxidep  and  eoa^ 
taiains  not  lesi  than  30  per  rent,  of  available  chlo nne  [CI  «  115.461.  Preserve  it  m 
air-tight  containerSf  in  a  cool  and  dry  place. 

While^  or  gray- white  granular  powdor,  smelling  of  rhlonne;  deliqueacce  and 
i9eomwm&^  *^"  "vrvwi.r.  partly  soluble  in  water  and  alcohol,  ^'r-iv  soluble  la 
ditatM  ao»'t  ])l>ermtion  of  chlorine.     For  deUib  bk'^  i».  9^     For 

MUforidtp  r^«ay,  tee  U.^P.,  p.  &6and  alao  Pmrt  V  jok. 
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Remarks. — Chlorinated  lime  is  defined  as  a  compound  resulting 
from  the  action  of  chlorine  upon  calcium  hydroxide,  and  containing  not 
less  than  30  per  cent,  of  available  chlorine.  The  requirement  of  the 
pharmacopoeia  of  1890  (35  per  cent,  of  available  chlorine)  was  unduly 
hi^,  experience  showing  that  practically  no  chlorinated  lime  of  strength 
greater  than  30  per  cent,  can  be  foimd  in  the  market;  hence  at  the  last 
revision  the  requirement  was  cut  to  30  per  cent.  As  mentioned  above, 
chlorinated  lime  is  made  by  the  passage  of  chlorine  gas  over  slaked 
lime,  the  process  being  carried  on,  on  a  large  scale,  by  passing  the  gas  into 
specially  constructed  chambers  in  which  the  lime  is  arranged  in  (UfFerent 
layers  on  special  racks. 

Chlorinated  lime  should  not  be  called  "chloride  of  lime,"  for  it  is  not 
chloride  of  lime;  that  (or,  more  correctly,  calcium  chloride)  having  the 
formula  CaCU.  Some  authorities  give  the  formula  of  chlorinated  lime  aa 
CaOCU,  which  gives  the  idea  of  a  definite  chemical  compound,  which  the 
body  is  not.  It  is  a  loose  indefinite  mixture  of  calcium  chloride,  CaCli, 
and  calcium  hypochlorite. 

What  is  calcium  hypochlorite?  The  calcium  salt  of  hypochlorous 
acid,  which  comes  from  hypochlorous  oxide. 

And  what  is  hypochlorous  oxide?  That  oxide  of  chlorine  in  which  the 
element  shows  its  lowest  valence. 

And  what  is  the  valence  of  chlorine? 

The  valence  of  chlorine  is  i,  in,  v,  and  vii. 

In  hypochlorous  oxide  chlorine  has  the  valence  i,  hence  the  formula  of 
the  oxide  (oxygen  having  valence  ii)  is  Cl-O-Cl  or  CljO.  Hypochlor- 
ous acid  is  made  by  adding  water  to  the  oxide— CljO  +  HjO  =  HtCljOt  = 
2HC10.  Calcium  has  the  valence  ii — one  atom  replaces  two  hydrogen 
atoms  of  an  acid.  Since  hypochlorous  acid,  HCIO,  has  but  one  hydrogen 
atom  and  two  are  needed,  we  double  the  formula,  making  it,  as  above, 
H2CI2O2,  and  replacing  the  two  hydrogen  atoms  by  one  calcium  atom  we 
get  CaCl202,  or,  as  it  is  usually  written,  Ca(0Cl2).  This  is  the  formula  of 
calcium  hypochlorite. 

Chlorinated  lime  is  a  mixture  of  calcium  chloride  (CaCU)  and  calcium 
hypochlorite  (Ca02Cl2).     Let  us  add  these — 

Calcium  chloride Ca      CI2 

Calcium  hypochlorite Ca  O2CI2 

The  sum  is Ca202Cl4,  or  2CaOCl2,  for  which  the 

graphic  formula  Ca<^  /-,,     has  been  assigned. 

There  are  few  chemicals  regarding  whose  composition  there  has 
been  more  discussion  and  less  resultant  knowledge.  Besides  the  two 
formulas  just  given,  there  have  been  a  number  of  other  suggestions  as  to 
its  composition. 

Thus,  in  order  to  explain  why  a  large  residue  of  calcium  hydroxide 
is  left  when  the  chemical  is  extracted  with  water  (for  a  mixture  of  cal- 
cium chloride  and  calcium  hypochlorite  would  be  completely  soluble),  it 
has  been  claimed  that  chlorinated  lime  is  a  mixture  of  calcium  chloride 

with  a  body  Ca<^  ^p,-     This  body  is  supposed  to  dissociate  when  treated 

with  water  as  follows: 

/OH 
2Ca<'  =    Ca(OCl),.    +    Ca(OH),. 

\OCl 
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Is  it  not  possible  that  chlorinated  lime  is  a  solution  or  physical  com- 
bination of  chlorine  gas  in  calcium  hydroxide  plus  more  or  less  calcium 
chloride? 

This  would  explain  how  calcium  hydroxide  remains  when  water  is 
added;  this  would  also  explain  why  chlorinated  lime  constantly  loses 
chlorine  on  standing.  Chlorinated  lime  is  used  as  a  general  disinfectant. 
Enormous  quantities  are  now  employed  for  the  purification  of  the  public 
water  supply. 

LIQUOR  SODiE  Cm^ORINATiE— Solution  of  Chlorinated  Soda 

(Liq.  Sod.  Chlorinat. — Labarraque's  Solution) 

An  aqueous  solution  of  chlorine  compounds  of  sodium,  containing  not  leas  than 
2.5  per  cent,  of  available  01.     Preserve  the  Solution  in  well-stoppeml  bottles,  in  a 
cool  place,  protected  from  light. 
Summarized  Description. 

Pale  green  liquid;  faint  odor  of  chlorine;  alkaline  taste.       For  details  see  U.8.P.. 
p.  253.     For  tests  for  identity,  and  for  assay  see  U.S. P.,  p.  253  and  also  Part  V  of 
this  book. 
Recihe. 

For  full  details  of  manufacture,  see  Part  VII. 

Assay. — See  Part  V. 

Remarks. — This  preparation  is  made  by  adding  a  solution  of  mono- 
hydrated  sodium  carbonate  to  a  paste  obtained  by  triturating  chlorin- 
ated lime  with  water.  The  resulting  mixture  is  filtered  and  enough 
water  is  used  to  wash  the  precipitate  to  make  a  product  containing  2.5 
per  cent,  of  available  chlorine.  Elvove  suggests  its  preparation  by  paao- 
ing  chlorine  gas  through  a  solution  of  sodium  hydroxide,  of  the  proper 
strength. 

Solution  of  chlorinated  soda  is  called  Labarraque^s  soltUian^  after 
the  French  chemist  who  devised  the  original  formula.  JaveUe  water,  or 
solution  of  chlorinated  potassa,  was  the  original  preparation,  but  experi- 
ence showed  Labarraque's  solution  to  be  the  more  satisfactory  prepara- 
tion, henc(»  Javelle  water  has  fallen  into  disuse.  Note  that  these  two  prepa- 
rations are  called  solutions  of  chlorinaied  soda  and  potassa,  with  the 
express  intention  of  empho^sizing  the  uncertainty  of  the  chemical  chai^ 
acter.  and  it  may  l>e  here  stated  that  these  two  preparations,  as  well  as 
the  chlorinated  Hme  above  mentioned,  are  now  considered  as  irregular 
solutions  of  chlorine  in  the  alkalies  rather  than  as  definite  chemicals. 

BROMINE 

Symbol,  Br.     Atomic  weight,  approximately,  80 

Bromine  (U.S.?.  VIII;  N.F.  IV)  was  isolated  by  Balard  in  1826  from 
water  of  the  Me<literranean.  On  account  of  the  very  irritating  odor  it 
possesses,  the  discoverer  named  it  after  the  Cireek  word  hronwSy  which  means 
a  st(»nch.  Bromine  is  made  from  the  bromides  by  a  process  analogous  to 
that  for  the  isohiticm  of  chlorine — i.e.,  by  treatment  of  the  bromide  with 
sulphuric  acid  and  manganese  dioxide — a  sufficient  ciuaiitity  of  acid  ia 
added  so  that  at  the  end  of  the  reaction  the  manganese  will  be  of  the  form 
of  a  sulphatt*,  thus  insuring  complete  i.solation  of  the  bromine.  As  the 
source  of  bromine  a  native  brine  called  bittern  is  generally  use<l.  This 
bittern  is  found  in  various  secticms  of  the  world,  one  of  the  chief  sources  of 
supply  being  salt  wells,  found  in  the  southwest  of  West  Virginia  and  in  the 
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Ijacent  territory  of  southea,st  Ohio  and  western  Pennsylvaaia.     This 

Mttem  contains  sulphates,  bromides,  and  chlorides  of  the  alkaUes,  chiefly 

lof  nm^nesium,  anri  a  crude  concentration  of  the  brine  causes  the  cr>  stal- 

llization  of  the  less  soluble  sulphates  and  chlorides,  leaving  a  mother  liquid 

'consisting  chiefly   of   magnesium   bromide.     From  this  mother   liquid 

bromine  is  obtained  by  the  follo\^Hng  reaction: 

MgBr,  -I-  MnO.  -f  2HS0a  -  MgSO*  -f  MnSO^  +  2H20  +  Br,. 

In  addition  to  the  explanation  of  the  reaction  given  above  it  need  only 
be  added  that  the  bromine,  on  distilUnj^  from  the  reacting  mixture,  is 
condensed  in  earthenware  worms,  and  enters  the  market  after  purifica- 
tion by  redistillation*  Bromine  is  a  very  heavy  brown  liquid,  specific 
gra\aty  3.(XX>,  having  a  disagreeable  and  irritating  odor*  The  corrosive 
action  of  its  vapor  rendei-s  it  necessarj'  to  use  care  in  handling,  as  it  is  apt 
to  eaus;e  injury  to  the  mucous  membrane  of  the  nose  and  throat  and  also 
to  the  delicate  tissue  of  the  eye.  The  liquid,  bromine,  is  decidedly 
caustic,  hence  the  operator  must  be  careful  to  avoid  dropping  same  on  his 
hands  or  face. 

It  is,  of  course,  largely  used  in  the  preparation  of  the  very  popular 
bromides.  On  treating  a  solution  of  soda  with  bromine  we  obtain  solu- 
tion of  sodium  hypobroraite,  which  is  analogous  to  the  Labarraque's 
f*olution  just  described,  and  is  used  instead  of  Labarraque's  solution  in 
determination  of  urea.  The  National  Formulary  gives  a  recipe  for 
liquor  bromi,     (See  p.  190.) 

lODUM— Iodine 

It  contains  not  less  than  99.5  per  cent,  of  I  (1215.92).     Pres*^rve  it  in  gla9»-etoppered 
bottles,  in  a  eool  place. 
,S  am  rrtari^ed   Desert  ption . 

Bluish-hlack  rhombic*  plates,  having  metallic  lustre;  distinctive  odor;  acid 
t-'i^t*-:  si>  ur  i  CVf  stains  skui  brown;  soluble  in  2950  parts  of  water,  in  12.5  parts 
*■  ouB  sulution  of  potassium  iodide.     For  details  see  U.S.P.,  [).  22S, 

1  J/,  for  impuritiea  (moisture,  cyanogen^  chlorine,  bromine,  iodine 

cy Aitidej  and  for  as^ay  sec  U.S. P.,  p,  228  and  also  Part  V  of  this  book. 

Remarks. — This  element  was  discovered  by  Courtois  in  the  year  1811, 
and  the  discoveiy  was  annomieed  by  Clement  before  the  National  Insti- 
tute November  29,  1813.  It  was  named  by  Gay-Lussac  (1813)  after  the 
Greek  word  iodos,  meaning  violet,  on  account  of  the  violet  tint  of  its 
vapor.  Iodine  was  formerly  obtained  entirely  from  the  ashes  of  marine 
plants.  In  some  sections  of  the  world,  notably  the  North  of  Ireland  and 
on  the  Scotch  coast,  these  weeds  were  collected  in  considerable  quantities, 
and  after  l>eing  dried,  were  bm*ned,  the  ashes  being  called  ''kelp''  in 
Ireland,  and  **varec''  in  Normandy.  These  ashes  contain  iodides,  and 
by  treatment  with  manganese  dioxide  and  sulphuric  acid  they  yield  iodine 
by  cither  of  the  following  reactions: 

o    2KI  ^  MnO,  +  2H,S0,  -  K^SO*      -f  MnSO*  +  2H,0  -f  I,. 
{b)  2KI  +  MnOj  -f  aHsSO*  =  2KHSO4  -f  MnSO*  -h  2HtO  -h  h 

In  both  these  cases  the  iodine  is  separated  by  sublimation. 

In  other  sections  other  methods  of  isohition  are  employed,  such  as 

tr^atmrnt  of  the  aahes  with  chlorine,  nitrous  acid,  ferrous  and  copf>er 

"<.     Moreover,  processes  are  now  in  vogue  in  which  an  infusion  of 

veed  is  used  instead  of  the  ashes,  these  later  and  more  economic 

J  ^  being  de\nsed  in  order  that  the  European  product  might  com- 

pi  M  .^  ii  h  the  great  modern  source  of  iodine,  the  nitre  beds  of  Peru* 
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The  Peruvian  nitre  consists  chiefly  of  sodium  nitrate  (the  so-called 
Chile  saltpeter).  This  is  obtained  from  the  ore  by  Hxiviation,  and  the 
saline  solution  is  concentrated  to  the  point  at  which  the  sodium  nitrate 
will  crygtallize. 

The  mother  liquor  from  tWs  cr>'stallization  contains  sodium  iodate» 
wliich  is  obtained  by  evaporating  the  liquid  to  dryness.  Iodine  is  isolated 
from  this  impure  iodate,  NalO^,  by  treatment  with  sulphurous  acid, 
the  reaction  being: 

SHjSO*  H-  HIO,  *  3HiSOt  +  HI, 
SHI  +  HIO,  -  3H,0     +  31,. 

In  all  these  South  American  processes  except  the  last  the  crude  iodine 
is  separated  from  the  other  products  by  filtration.  It  is  then  purified  by 
subhmation.  Iodine  Is  a  lilue-hlack,  metallic-appearing  solid,  insoluble 
in  water,  but  soluble  in  a  solution  of  potassium  iodide,  in  alcohol,  m  ether 
and  chloroform,  the  solution  in  the  last  two  solvents  being  a  pink  to  pur- 
ple tint.  It  is  quite  volatile,  hence  it  must  be  preserved  in  well-closed 
bottles,  and  by  reason  of  its  volatility  it  is  usually  purified  by  subUma* 
tion,  hence  the  trade  name  of  the  best  quality  of  iodine  is  resublimed 
iodine. 

The  test  for  iodine  is  the  fact  that  it  turns  mucilage  of  starch  an  intense 
blue-black  color.  When  this  test  is  applied  for  the  detection  of  iodides 
it  is  necessary  to  liberate  the  iodine  by  treatment  with  some  subetaooe 
containing  free  chlorine.  The  iodides  form  a  characteristic  yellow  pre- 
cipitate of  silver  iodide  when  treated  with  a  solution  of  silver  nitrate,  and 
this  precipitate,  unlike  similar  precipitates  from  chlorides  and  bromides^ 
does  not  dissolve  in  ammonia  w^ater.  This  is  the  basis  of  the  official  teet 
for  distinction  of  bromides  and  chlorides  given  in  the  pharmacopfpia. 
The  aqueous  and  alcoholic  solutions  of  free  iodine  have  a  brown  tint,  and 
such  sfJutions  are  decolorized  by  treatment  with  sodium  thiosulphate 
(hyposulphite,  see  p.  444),  the  equation  beingy^ 

I,     -^     2Na,S,Oi     -     2NaI     -h     NaAO*. 

Both  products  of  the  reaction  just  given— sodium  iodide  and  ^dium 
tetrathionate — are  colorless,  and  the  latter  chemical  has  the  graphic  for* 
mula — 

-ONa 


S-S3 


ON* 


The    word    ** tetrathionate"    means    literally    "four  le,"     Uira 

being  Gre**k  for  **four,"  and  thioii  means  *' sulphur"  in  hinguage. 

Thifl  decoloration  of  iodine  by  sodium  hyposulphite  m  appheii  in  nmk- 
ing  the  so-called  decolorized  (inriure  of  iodine  of  the  National  Fcirmular>" 
(p.  236).  Aa  will  be  seen  from  above  equation »  the  name  is  a  misnomer, 
as  the  deooloriieed  preparation  contains  no  uncombined  iodine,  and  for  ail 
purposes  a  solution  of  [x>tafistum  or  of  sodium  iodide  would  have  equal 
therapeutic  value. 

The  profMTty  of  «^<liuni  hyposulphite  of  decolorizinfr  iodine  i»  applied 
for  the  quantitatf  n  of  that  element  and  it-  For 

this  purpose  a  vol  tion  of  sodium  hy|HjduIpK  d  into 

the  iodine  solution  until  the  latter  iss  dcrokirizcd* 

In  order  sharply   to  distinguish  the  end  reaction,  a  starch 
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is  used  as  an  indicator,  the  blue-black  tint  in  the  mixture  being  discharged 
the  moment  a  sufficient  quantity  of  the  volumetric  solution  is  added. 
(See  Chapter  LIV.) 

Do9e, — 5  milligrammes  (3^2  grain). 

TINCTURA  lODI— Tincture  of  Iodine 
(Tr.  lodi) 

An  alcoholic  solution  of  iodine  and  potassium  iodide.     One  hundred  mU^  contains 
not  less  than  6.5  Gm.  nor  more  than  7.5  Gm.  of  I  (126.92)  and  not  less  than  4.5  Gm. 
nor  more  than  5.5  Gm.  of  KI  (166.02). 
Condmaed  Recipe, 

Dissolve  70  Gm.  iodine  in  a  concentrated  aqueous  solution  of  50  Gm.  potassium 
iodide.     Then  add  enough  alcohol  to  make  1  liter.     For  details  see  U.S. P.,  p.  457. 

Assay,— See  U.S.P.,  p.  458  and  Part  V  of  this  book. 

Remarks. — Tincture  of  iodine  is  an  alcoholic  solution  containing  7  per 
cent,  of  iodine,  5  per  cent,  of  potassium  iodide  and  5  per  cent,  of  added 
water.  The  addition  of  the  iodide  was  suggested  by  La  Wall,  as  a  means 
of  preventing  loss  of  iodine  strength  of  the  tincture,  as  iodine  in  simple 
alcoholic  solution  is  partly  converted  into  hydriodic  acid  and  such  a  tinc- 
ture on  assay  will  show  a  deficiency  of  free  iodine.  The  La  Wall  plan  is  a 
success,  as  a  tincture  so  prepared,  on  standing,  becomes  actually  stronger 
in  iodine,  due  to  evaporation  of  the  alcohol. 

The  other  official  preparations  of  iodine  are:  compound  solution  of 
iodine^  which  contains  5  per  cent,  of  iodine  dissolved  in  water  by  aid  of  10 
per  cent,  of  potassium  iodide  (p.  187) ;  and  the  ointment  of  iodinCy  which 
contains  4  per  cent,  of  iodine  and  4  per  cent,  potassium  iodide,  rubbed 
with  glycerm  and  benzoinated  lard  (p.  334). 

SULPHXTR 

Symbol,  S.     Atomic  weight,  approximately  32 

This  element  has  been  known  from  ancient  times,  the  name  being 
of  Latin  origin,  derived  from  two  words,  sal  (salt)  and  pyr  (fire).  Sul- 
phur is  found  in  the  free  state  in  the  neighborhood  of  volcanoes,  it  being 
emitted  through  these  from  the  interior  of  the  earth.  It  is  also  found  very 
widely  distributed  in  combination,  for  example,  gypsum,  which  is  cal- 
cium sulphate,  iron  pyrites  (ferrous  sulphide),  and  galena  (lead  and  silver 
sulphide).  The  commercial  source  of  sulphur  is  chiefly  crude  brimstone, 
which  is  obtained  either  from  the  sides  of  volcanoes  or  else  mined  in 
certain  sections  of  the  world,  as,  for  example,  a  verj-  extensive  deposit 
of  sulphur  in  Louisiana. 

Sulphur  is  extracted  from  the  Louisiana  mines  by  sinking  several 
4-inch  steel  tubes  into  the  deposit,  and  passing  superheated  water  through 
one  of  the  tubes.  The  heat  of  the  water  melts  the  sulphur,  while  the 
pressure  forces  the  fused  sulphur  through  the  other  tubes  into  vats  or 
ponds,  where  it  solidifies. 

The  crude  volcanic  sulphur  is  roughly  purified  by  straining  and  pour- 
ing into  iron  molds.  Such  sulphur  comes  into  the  market  in  cylindric 
pieces,  one  or  two  feet  long  and  two  or  three  inches  in  diameter,  under  the 
name  of  roll  sulphur  or  brimstone.  A  purer  commercial  form  is  svIh 
limed  sulphur  or  flowers  of  sulphury  which  is  made  by  putting  brimstone  in 
cast-'ron  retorts  and  collecting  the  vapors  in  large,  well-cooled  chambers, 
on  the  floors  of  which  sulphur  falls  in  the  form  of  fine  powder. 
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this  procedarc  is  found  in  the  fact  that  ordinary  watet  is  usually  impreg- 
nated with  gaseous  substances,  such  as  carbon  dioxide  and  possibly 
ammonia,  and  that  these  gaaea  will  pass  over  with  the  first  100  vohnnf«; 
hence  this  f)ortion  is  thrown  away.  The  same  water  contains  also  solid 
matter,  various  salts,  and  possibly  fixed  organic  material,  and  this  re- 
mains in  the  still,  and  the  pharmacopceial  provision  against  complete 
evaporation  of  the  water  from  the  residue  is  to  prevent  charring,  with  the 
subsequent  evolution  of  empyreumatic  matter. 

The  pharmacopceial  tests  for  distilled  water  are  much  more  severe 
than  for  -ordinarj'  water.  For  instance,  while  the  permanganate  teat 
applied  to  ordinanj'  water  is  that  the  tint  should  not  be 
discharged  after  boiling  100  mils  of  water  with  0*4  mil  of 
decinormal  permanganate  solution  for  ten  minuteSj  dis- 
tilled water  is  directed  to  he  mixed  with  0.1  mil  decinor- 
mal pc)tassium  permanganate  solution  (one-quarter  tJie 
quantity).  In  the  st^jring  of  distilled  water  more  care 
should  be  taken  than  is  usually  observed.  Tightly  cork- 
ing bottler  of  distilled  water  generally  result^!  in  the  de- 
velopmentj  in  the  water,  of  microscopic  planti*,  consisting 
of  many  varieties  of  cryptogams,  including  Penicillium 
glaueum  and  a  numlier  of  algcB.  Experience  has  shown 
that  if  the  water  is  kept  in  bottles  which  are  looeely 
stoppered  with  a  pledget  of  cotton,  such  growths  are 
not  so  frequent.  At  the  prescription  counter  a  capital 
way  of  handling  the  water  is  to  place  it  in  a  half-gallon^ 
wide-mouthed  bottle  on  the  shelf,  six  or  seven  feet  above 
the  floor,  A  syphon  consisting  of  a  bent  glass  tube  with 
flexible  rubber  tube  at  the  end,  the  rubber  tul>e  tenninat- 
Fin  230.— Dktiikd.  '**K  with  a  tapering  glass  tube  and  provided  with  a  pinch- 
)nKUT  holder.  cock,  is  placcd  in  the  water,  the  orifice  of  the  bottle  being 
closed  with  cotton.  When  water  is  desired,  all  that  Li 
nccessar>'  is  to  open  the  pinch-cock  and  allow  the  water  to  syphon  into 
the  bottle  or  u  '  ^-,  which  can  then  be  held  on  a  level  with  the  eye 
without  the  I  V  of  raising  the  heavy  water  receptacle  (Fig.  230). 

SU'Hhzed  di^stilUd  water  is  a  new  official  form  of  waiter  denigned  to 
furnish  that  fluid  chemically  and  bacterially  pure.  The  pharmacoiKeial 
monograph,  read  in  connection  with  the  chapter  on  sterilization  as  found 
in  the  pharmacopceia  and  on  p.  124  of  this  book  will  furnish  the  io- 
formation  needed  by  the  student. 


LIQUOR  HYDROGEira  DIOXIDI— Solution  of  Hydrogen  Dioxide 

(Llq.  Hydrog.  Dtox. — Aqua  Hydrogenii  Dioxidi,  U.8.P.  VTII.  Solu- 
tion of  Hydrogen  Peroxide) 

An  aqueous  solution  containing  not  less  than  3  per  cent,  by  weight 
of  Hid  (34.i>2),  corresponding  to  not  less  than  10  volumes  of  available 
oxygen.  Preserve  it  in  a  cool  place  protected  from  light.  Upon  remov- 
ing the  stopj>er  from  the  l>ottle,  not  more  than  a  slight  pressure  should 
be  ol>sc»rved. 

Sumffmrized  Dtscription, 

i\.i,,ru*^^  liquid,  i]5ually  (vi*-^^'^  ncid  tMMUi,  frothii  when  held  ia  ni"'*^^  ^^n^nc 
t  ition,     \UiHi  not  r  ire  thaa  ^mo  <*f  1  p^T  o«ot.  off  r  >9. 

t  1^  iMW   U;S  P      D     J  '  ted3  for  idf nitty,  for  impliriHf$  i'  file 

inalter,  cxccm  of  n<  • ,  hf*A\^^  mi'tAlfl,  hydrtittuoric  ftcid,  oxalio  aoidl  nod  lac 

«  cap.,  p,  -  ado  Pini  V  of  thu  book. 
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Remarks. — Hydrogon  dioxide  was  discovered  by  Thenard  in  the  year 
1818,  and  is  recognized  l>y  the  phamiacopceia  in  the  form  of  a  3  per 
cent,  solution  under  the  name  of  Liquor  Hydrogeoii  Dioxidi. 

^  The  formula  HjOj  has  given  rise  to  considerable  discussion  as  to  the  structure  of 

this  body.  At  the  first  glance  it  jseeiris  to  lead  to  the  concluflion  that  either  ox>'gcn 
[has  the  valence  i  or  hydrogen  has  the  valence  n.     An  explanation,  however,  cover- 

"ttg  the  usual  valences  of  these  two  elements  is  that  the  body  consists  of  two  hydroxy! 
[groups,  VL2.,  HO — OH*  Thi«,  however,  is  combatt^  hy  se^^eral  mveati gators,  who 
'  claim  that  if  such  a  linkage  were  true,  the  oxygen  would  be  more  tightly  combined 

in  this  bo<ly  than  it  is  in  water,  while  the  reverse  ia  true,     Others  claim  that  the 

graphic  formula  of  hydrogen  dioxide  is 

that  is,  it  exhihita  one  atom  of  tetravalent  oxygen,  w^hile  still  others  think  it  repre- 
Tftents  water  with  an  extra  atom  of  oxygen  verv  loosely'  attached  thereto.  In  thia 
L€onnection  it  may  be  stated  that  practically  all  bodies,  the  formulas  of  which  are 
[not  in  hannony  with  the  accepted  ideas  of  valence,  are  usually  of  unstable  character, 
^mnd  no  better  example  of  this  need  be  given  than  tne  unstable  hydrogen  dioxide. 

The  official  solution  of  hydrogen  dioxide  is  prepared  by  treating 

[Imrium  dioxide   with   phosphoric  acid.     The   usual   method  of  manu- 

facturing,  however,  is  by  substituting  for  the  phosphoric  acid  the  cheaper 

iulphuric  acid.     The  equation  of  manufacture  from  sulphuric  acid  is  as 

follows: 

BiiOi     -f     HjSOi     =     H,Oi     -h     BaSOi. 

From  this  will  He  seen  that  the  barium  dioxide  is  converted  into  the 
'in^uble  barium  sulphate,  from  which  the  solution  of  hydrogen  dioxide 
can  be  removed  by  simple  filtration. 

The  pharmacopoeia  provides  an  assay  of  hydrogen  dioxide,  based 
on  the  quantity  of  potassium  permanganate  solution  required  to  oxi- 
dize the  same. 

The  official  solution  is  a  clear,   colorless  liquid,  having  a  slightly 

ncidulous  taste,  producing  a  peculiar  sensation  and  a  soapy  froth  in 

the  mouth.     This  peculiar  sensation  is  due  to  its  oxidizing  action  on  the 

fc mucous  membrane  and  its  excretions.     Its  chemical  and  medical  action 

■fe  based  entirely  on  the  amount  of  oxygen  that  it  gives  up  under  such  con- 

Iditions,  and  it  may  be  here  said  that  the  solution,  giving  oflf  its  oxygen  on 

|6tanding|  deteriorates  rapidly.     Not  only  this,  but  the  evolution  of  oxy- 

en  in  tightly  closed  bottles  is  sometimes  so  considerable  as  to  cause  an 

lexplosion.     Hence  it  is  advisable  to  avoid  an  overtight  stopping  of  the 

rbottle,  unless  the  latter  is  very  stout.     Manufacturers  preserve  hydrogen 

rdioxide  solution  by  the  addition  of  a  small  amount  of  acetanilid  and  the 

[present  pharmacopa?ial  test  for  limit  of  preservative  gives  tacit  approval 

|Of  the  custom.     Hydrogen  dioxide  is  used  in  medicine  as  an  antiseptic, 

md  in  the  arts  as  an  oxidizer.     An  illustration  of  the  latter  application  is 

t  <>m,  formerly  in  vogue,  of  bleaching  dark  hair  a  golden  tint  by  the 

'  ion  of  hydrogen  dioxide.     The  disastrous  effects  of  the  continued 

[treatment  of  this  kind  are  now  so  well  known  that  it  is  used  less  than  it 

'formerly  was  for  this  purpose. 

Doti. — i  mils  (1  fluidrachm). 


THE  HALOGENS 


By  the  halogens  we  mean  the  four  elements^  chlorine,  bromine,  iodine, 
,  mad  fluorine*    The  word  halogen  is  derived  from  two  Greek  words,  als, 
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In  this  it  will  be  noticed  that  we  have  two  atoms  of  bivalent  sulphur;  one  bond 
of  each  is  used  in  holding  together  its  neighboring  sulphur  atom.  Tnus,  each  atom 
of  sulphur  has  only  one  Boncfto  which  iodine  is  linked. 

Carbonei  Disulphidum  (U.S.?.  VIII)  is  made  by  passing  the  vapors  of  sulphur 
through  carbon  contained  in  a  red-hot  tube  or  cylinder. 

Carbon  disulphide  is  a  heavy,  mobile,  inflammable  liouid,  with  the  offensive  odor 
of  rotten  eggs.  It  is  said  to  be  odorless  when  absolutely  pure,  a  happy  condition 
never  as  yet  attained  by  the  writer,  although  he  has  often  rectified  the  disulphide  for 
analytic  work. 

This  rectification  can  be  performed  by  the  ordinary  process  of  distillation,  with 
the  one  safe^ard  of  preventing  direct  contact  of  the  distilling  flask  with  flame.  For 
this  reason  it  is  even  unadvisable  to  use  a  flame  for  heating  the  water  on  which  the 
distilling  flask  rests.  If  a  steam-bath  is  not  at  hand,  the  distillation  must  be  carried 
on  by  pouring  heated  water  into  the  bath,  rather  than  by  directly  heating  the  water. 
As  caroon  disulphide  boils  at  47°C..  the  occasional  filling  of  the  water-baths  with 
boiling  water  will  very  rapidly  volatilize  all  the  carbon  disulphide.  The  chief  use  of 
carbon  disulphide  is  as  a  solvent  for  India-rubber  and  was  formerly  official  because 
of  its  use  for  this  purpose  in  preparing  mustard  paper  of  the  last  pharmacopoeia. 

NITROGEN 

Symbol,  N.     Atomic  weight,  approximately  14 

Nitrogen  was  discovered  as  a  constituent  of  the  air  by  Rutherford 
in  1772.  The  name  nitrogen  was  coined  by  Chaptal  in  1796  from  the 
two  words  nitron f  nitre,  and  gennao,  I  produce;  investigation  having 
shown  that  it  was  a  constituent  of  nitre  or  saltpeter. 

Nitrogen  is  usually  prepared  on  the  small  scale  by  heating  ammonium 
nitrite,  (or,  in  practice  a  mixture  of  sodium  nitrite  and  ammonium  chlo- 
ride) the  equation  of  reaction  being: 

NH4NO,     +    heat     -     N,     +    2H,0. 

It  is  now  being  prepared  from  the  atmosphere  by  electrolytic  processes. 

Nitrogen  is  a  colorless,  tasteless,  odorless,  and  inert  gas,  which  is  of 
no  pharmaceutic  value.  Its  chief  occurrence  in  uncombined  state  is  in  the 
atmosphere,  of  which  it  constitutes  about  77  per  cent,  by  weight  and  79 
per  cent,  by  volume,  and  in  which  it  does  the  inestimable  service  of  dilut- 
ing the  very  active  constituent,  oxygen.  It  has  been  proved  that  air  is 
a  mechanical  mixture  of  nitrogen  and  oxygen,  along  with  a  small  quantity 
of  carbonic  oxide,  moisture,  and  traces  of  salts. 

Nitrogen  forms  five  chemical  combinations  with  oxygen,  and  of  these 
five  oxides,  only  two  follow  the  simple  rules  of  valence. 

The  graphic  formulas  of  the  five  are  supposed  to  be  as  follows: 

Nitrogen  monoxide,  NjO  *  X,^ 
(Laughing-gas),  y^/^ 

N-O 
Nitrogen  dioxide,  N,()j, 

N     O 


Nitrogen  trioxide,              q 
Nitrous  oxide,  NaO;, 

^N-^N- 

^0 

Nitrogen  tetroxide,  N1O4,  <) 

N-o-N. 

0 
0 

Nitrogen  pcntoxide,           0" 
Nitric  oxide,  N,0»,            0 

iN-'-N- 

=0 

-0 

Of  these  five  oxides,  two — nitrous  oxide,  NjOi,  and  nitric  oxide,  NiOf 
— will  l)e  considered  in  the  next  chapter  among  the  acids.  Of  the  other 
three,  one  is  now  official. 
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Nitrogen  dioxide^  NjOj,  m  incorrpctly  called  aitric  oxide,  as  that  naine  more 
properly  belongs  to  nitrogen  pentoxide^  NxO>,  sioce  that  is  the  oxide  from  which 
futric  acid  is  derived. 

Nitrogen  dioxide  ia  the  colorless  gas  produced  in  a  nitrometer  when  ethyl  nitrite 
or  other  nitrit^4  are  treated  with  potassium  iodide  and  sulphuric  acid.  (See  assay 
of  spirit  of  nitrous  ether,  p,  59^).  It  can  be  studied  imly  in  an  inclosed  apparatus 
like  a  nitrometer,  for  as  soon  as  it  cornea  in  coutuct  with  the  atmosphere  it  is  converted 
into  nitrogen  tetroxide. 

For  this  reason,  while  it  is  produced  in  oxidations  with  nitric  acid  (see  Manu- 
imeture  of  Solution  of  Ferric  Sulphate,  Part  VIl)»  it  can  never  be  detected  when  such 
reactions  occur  in  the  air,  where,  instead  of  the  colorless  nitrogen  dioxide,  the  red* 
browQ  fumes  of  nitrogen  tetroxide  are  evolved, 

NITROGENH  MONOXIDUM— Nitrogen  Monoxide 

(Nitrogen.  Monox.^ — ^Nitrous  Oxide) 

Nitrogen  Monoxide  gas  [NjO  =  44,02], 
Sum  marized  Desert  pt  to  n , 

Colorless  gas;  slight  odor:  sweetish  taste;  usually  dispensed  comjjressed  in  me- 
tallic cylinders;  soluble  in  0.76  volume  of  water  at  25°C.  For  details  see  U.S. P.. 
p.  28a 

For  iesU  for  identity  and  for  impurities  (carbon  dioxide,  halogens,  acids  or  bases, 
reducing  substances)  see  U.S. P.,  p.  280  and  also  Part  V  of  this  book. 

Remarks, — This  new  official  substance  is  called  langhitig  gas  and  also, 
unfortunately,  nitrous  oxide,  a  s>Tionym  which  should  faU  into  disuse, 
since  the  term  more  properly  belongs  to  nitrogen  trioxide.  It  is  made  by 
beating  ammonium  nitrate,  viz»: 

INH4NO,  +  heat  =  NiO  +  2HtO 

It  is  a  colorless  gas  of  faint  odor  and  sweetish  taste  and  is  used  as  an 
anesthetic,  not  only  in  dental  practice  but  also  in  such  operations  as 
removing  adenoid  growths.  It  has  lately  been  brought  into  prominence 
as  an  anesthetic  by  Crile  who  uses  it  in  conjunction  with  the  hypodermic 
administration  of  morphine  and  scopolamine  and  with  a  local  anesthetic 
like  novocaine  in  performing  **shockles8  operations." 

Nitrogen  tetroxide^  NiOi,  is  of  interest  to  us  only  because  a  product  of  oxidation 
frith  nitric  acid  mentioned  above. 

It  is  a  heav^T  red-brown,  irritating  vapor,  and  can  be  easily  produced  by  pouring 
nitric  acid  on  copper  turnings. 

It  ifi  claimed  by  some  writers  that  NjO*  is  csoloiiess,  and  that  the  red^brown  gas 
haa  the  formula  NOi. 

PHOSPHORUS— Phosphorus 
(Phosphor,) 

Phosphorus  [P  =  31.04]  must  be  carefully  preserved  unaer  water,  in  strong,  well- 
cloacd  containers,  in  a  secure  and  moderately  cool  place^  protected  from  Ught. 
,  Summarized  Dticriptxon, 

Ttmnalucent,  almost  colorless  solid,  turning  on  exposurt*  white,  red  or  even  black, 
,  oa  the  surface;  waxy  consistence,  ignites  on  exposure  to  air;  sp,  gr,,  1,83;  melts  at 
44^C. ;  84jluble  in  abijut  ^^  parts  of  absolute  alcohol  and  about  25  parts  of  chloroform ^ 
pr&ciicaUy  insoluble  in  water.     For  details  see  U.S.  P.,  p.  319. 

For  teM»  for  identUy  and  for  impurities  (arsenic^  sulphur)  see  U.S.  P.,  p.  319  and  also 
f^ri  V  of  this  book. 

Remarks, — The  name  of  this  element  is  derived  from  the  two  Greek 
wordSi  phoSf  "light/^  and  pkerein,  "to  bring,**  hence  the  name  light-carrier, 
destgnating  the  prominent  characteristic  of  phosphorus,  the  term  having 
been  used  before  the  discovery  of  phosphorus  for  other  phosphorescent 
bodiea. 
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Phoi^phorus  wa8  discovered  by  Brandt  in  1669,  This  ftlchenust^  in 
exaniiiiing  urine,  placed  some  in  a  retort  and  subjected  it  to  distillation* 
The  residue  in  the  retort,  after  the  distillation,  Ijecame  charred,  and  the 
charcoal  acted  on  the  phosphates  presc*nt,  isolating  fret*  phosphorus, 
which  appeared  in  the  retort  with  its  characteristic  phosphorescence. 

The  manufacture  of  phosphorus  from  urine  was  in  vogue  for  one 
hundred  years,  it  being  first  prepared  from  bones  by  Scheele,  in  1771, 
the  eli*nient  being  discovered  in  lx»nes  l»y  (mhn  a  few  years  earlier, 

Phf>sphcjrus  is  never  found  in  the  free  state  in  nature,  as  contact  mth 
the  air  causes  a  combination  of  it  with  the  atmospheric  oxygen* 

It  is  found  abundantly  in  the  form  of  calcium  phosphate  in  many  min« 
erak,  such  as  apatite — calcium  chlorophosphate  and  the  **  phosphate* 
rock*'  of  the  southern  Atlantic  States.  Calcium  phosphate  is  also  th© 
main  inorganic  constituent  of  the  liones,  bone-ash  containing  86  pc*r  cent, 
of  that  chemical. 

Phosphtirus  is  made  from  bone-ash,  there  l>eing  several  stages  in  the 
process*  The  bone-a^sh  is  firM  trciitrd  with  sulphuric  acid,  thus  forming 
calcium  sulphate  and  acid  calcium  phosphate,  as  shown  in  the  following 
equation: 

In  passing^  it  might  l>e  mentioned  that  the  acid  calcium  phosphate 
just  cited  is  the  constituent  of  the  jxipular  *'acid  phosphates,**  and  similar 
pre[)arations,  such  its  the  solution  of  phosphoric  acid  of  the  former  edi- 
tions of  the  National  Formulary*  In  making  phosphorus  the  aci<l  phos- 
phate obtained  in  the  above  reaction  is  then  submitto*!  to  a  high  heat, 
whereby  it  loses  water  and  is  converted  into  calcium  metaphosphate*  as 
shown  in  the  following  equation : 

(6)  Cftn«(Pn4),  -^  hent  -  Cii(PO,)i  -i-  2U,0. 

This  calcium  metaphosphate  is  then  heated  with  charcoal  in  a  retort, 
and  is  decomposed  into  phosphor luw  and  calcium  pyrophosphate,  as  shown 
in  the  following  equation: 

(c)  2Cn{Pa)f  4-  5C  *  Pi  +  Ca,P,Or  +  6CCX 

A  better  yield  of  phosphorus  can  be  obtained  by  using  the  largrr 
proportion  of  carbon  suggested  in  tlie  following  «*quation,  thus  getting 
calcium  phosphate  inst^^ad  of  calcium  p>Tophosphate : 

(d)  3Cii(POi),  +  IOC  -  1%  -f  Cji.CPOOi  +  lOCO. 

In  practice  the  I'eactions  b  and  c  are  conducted  together,  and  the  !«►• 
lated  phosphorus  is  separated  from  the  calcium  pyrophosphate  (or  pho^ 
phate)  by  distillation;  the  distilled  phosph(»nis  being  collected  under 
warm  water  and  run  into  molds  while  still  fused. 

!*hosphnrus  is  now  Inking  nianufactin-ed  by  heating  calcium  phosphate 
I  liud  sand  in  the  electric  furnace,  under  an  aiinospherr  of 
c  >  i  kvr  process), 

Phosfihonis  is  interesting  a«  assuming  the  characteristic  allotropic 
forms— the  yellow,  the  red,  and  the  metallic,  ^'hus^flionm  (U.8,Pj  is 
the  yellow  variety,  and  usually  comes  in  commerce  m  cyUndric  sticks 
which  must  l>e  kept  under  water  or  otherwise  protected  fn>m  the  action 
of  the  atmosphere.  This  yellow  phosphorus  is  as  soft  as  wast,  melts  at 
4-  soluble  in  alisolute  alcohol,  ether,  chloroform,  and  fixed  oils, 

1  lo  the  air.  yellow  phosphorus  catches  fire  spontaneously,  etnit- 
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s  white  fumes  of  phosphoric  oxide,  PiOs.  This  property  renders 
iry  io  handle  phosphorus  with  the  utmost  care,  and  in  w^eigliing 
same  for  pharmaceutic  purposes  it  should  always  be  done  in  water;  t.e.> 
the  stick  of  phosphorus  should  be  cut  under  water  contained  in  an  evapo- 
rating dish,  and  weighed,  not  directly  on  the  scale-pan,  but  in  a  beaker 
glass  containing  water.  That  the  weight  of  the  beaker  glass  and  the 
water  should  be  previously  determined  goes  without  saying. 

As  mentioned  above,  the  yellow  phosphoriLs,  even  under  water,  emits 
a  faint,  whitish  liRht,  which  is  supposetl  to  be  due  to  an  evolution  of  mi- 
nute quantities  of  phosphine^  PHa,  and  the  immediate  decomposition  of 
same  with  the  evolution  of  a  microscopic  flame. 

The  red  phosphorus  is  prepared  by  heating  the  yellow  variety  to  SOO^'C.  in  closed 
tubes,  in  an  atmosphere  of  nitrogen/  This  prcxlact  is  a  dark-red  powder,  perfectly 
stiihle  in  air,  and  comparatively  non-t-oxic.  Red  phosphorus  is  largely  used  in  place 
of  yellow  phosphorus  in  the  manufacture  of  matchesi  and  the  like,  and  its  use  ha? 
greatly  le-ssened  the  dangers  of  this  trade. 

Metallic  phosphorus  is  made  by  heating  the  red  to  530*'C.  in  pacua.  It  appeara 
in  steel-like  scales,  and  has  no  toterest  in  pharmacy. 

Medical  Properties, — Powerful  nervous  stimulant;  it  violent  poison. 
Dose, — 0*5  milligramme  (J  120  grain). 
AjUidote, — Old  (ozonized)  oil  of  turpentine. 

Offi^cial  Preparation, — Pills  of  phosphorus,  each  containing  about 
Moa  grain  of  phosphorus  (p.  312). 

The  National  Formulary  gives  recipes  for  oleum  pkotiphombtm  or  phosphorated 
oil,  a  1  per  cent.  Bolution  of  phoephorus  in  expre^seil  oil  of  almond;  iiqu&r  phosphori 
'  Thompson's  8i»lution  of  phosphorus,  containing  J|oo  ^^f  1  per  cent,  of  phosphonia 
a  mixture  of  glycerin  and  dehydrated  alcohol,  spirit  of  peppermint  being  used  as  a 
ivor:  and  elixir  of  phmphoriia.     (See  p.  209,) 


CARBON 

Bymbol,  C.     Atomic  weight,  approximately  12 

The  name  of  this  element  is  derived  from  the  word  carbo^  which  was 
the  Latin  name  for  coa!, 

CarbM'jn  is  found  in  the  free  form  as  diamond,  graphite,  and  coal,  while 
its  combinations  are  very  widely  distril>uted.  For  example,  all  organic 
matter  contains  carbon.  It  is  also  found  as  carlx)nate  in  several  well- 
kno^n  minerals;  thus,  marble  and  Ume-stone  are  calcium  carbonate, 
while  dolomite  is  a  mixture  of  calcium  and  magnesium  carbonates. 

Carbon,  as  such,  is  found  in  three  allot ropic  forma,  they  belnK  diamond,  graphite, 
mud  coal.  Diamond  is  the  cryistalline  form  of  carbon^  and  is  found  in  hard^  trana- 
Dttrent  nuisse^,  poHse^sttig:  the  specihc  gravity  3.5  to  3.0.  The  prouf  of  if^  hemg  ear- 
tKiQ  pure  and  simple  Is  thHt  when  ignited  in  a  stream  of  oxYf^cti  it  is  alt  eottiiutned  with 
the  exception  of  a  trace  of  asU  (about  ^n  of  I  per  cent.),  forming  nothing  but  carbon 
dtoodde  gas.  Its  formation  from  the  other  varieties  of  carbon  has  already  been  ex» 
liUined  on  p,  149. 

^       '  a  gray-bhick,  soft,  amorphoui*  solid,  known  to  all  as  the  so-called 

'  ncil.     It  has  a  specific  gravity  of  jibiut  2,25,  and  is  of  interest  because 
in  heal*     For  tliii*  reason  graphite  is  uaed  for  making  crucibles — ^the 
-I<  id  cmcibles.     (»*5ee  p.  82 j 

nnnijre,  non-cryBtalline  form  of  carbon,  and  can  be  divided  into  two 

^,  atithnwitet  or  hard  coal,  biiHrnirtouSf  or  soft  coal.     Coal,  on  being 

^ives  up  its  volatile  portion,  yielding  ilkimijiating  gas,  ammonia, 

II.  wtirit'  the  residue  is  the  comtnereial  cakc^  which  contains  about  91  per 

m.     The  great  value  of  coal  and  coke  as  a  fuel  haa  already  been  touched 

„  .:.  ^.  67. 

Charoools  are  more  or  loss  pure  forms  of  amorphous  carbon. 
S5 


nrnnhih' 
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CARBO  LIGNI— Wood  Charcoal 
(Carbo  Lig. — C'harcoal) 

Charcoal  prepared  from  aoft  wood^  and  very  finely  powdered.     Ptcserv«  It  In  wetl* 

closed  V€s8eb. 

Sumtnarued  Ih^eripiion, 

Blmek,  odorless,  taateleas  powder^  free  from  grit;  bumfi  with  non-tuminous  flaine, 
leaving  not  more  than  7.5  per  cent,  of  aah;  shoulagive  onlv  n  faint  brown  color,  when 
it  is  boiled  in  solution  of  potaamum  hydroxide.     For  deiailB  ace  U.S. P.,  p.  101. 

Retnarks. — This  is  to  be  prepared  from  soft  wood,  and  in  to  be  very 
finely  powdered ;  that  prepared  from  willow-wood  being  eougidered  l)est. 

The  pharuiacopoeia  directs  that  the  wood-charcoaJ  be  kept  in  well- 
closed  vessels,  because  it  reatlily  absorbs  odors.  Id  fact,  the  metjical 
value  of  wood-charcoal  depends  very  largely  on  this  property  of  absorb- 
ing gases,  and  it  is  for  this  reason  that  charcoal  is  valuable  in  indigestiocu 
The  process  of  manufacture  is  given  on  p.  83. 

Dose. — 1  Gm»  (15  grains). 

Carbo  Animalis  (U.S.P*  VIII),  commercially  called  bofn^-hlack^  is  prepared  by  pUe- 
tng  dried  bones  in  a  cast-iron  retort  and  carbonizing  (during  the  process  a  liquid 
distils  over  which  is  called  bone  oU),  and  the  residue  in  the  retort  is  then  removed 
ami  recJuced  to  powder.  .Animal  charcoal  contains  the  carbon  from  the  organic  matter 
of  the  bones  plus  all  the  bone-ash,  and  it  therefore  contains  a  large  amount  of  calcium 
pVvvaTii.o*..  Animal  charcoal  is  ueed  ftfl  a  decolorizer»  as  exDh\ined  on  p.  140,  and  the 
pr  i  calcium  phosphate  therein  renders  its  use  inadvisable  in  removing  color 

fr  1^  containmg  actds  aa  calcium  phosphate  will  dissolve  therein.     Preferable 

theri'funf  is: 

Carbo  Animalis  Porificatus  (U*S.P.  VIII)  which  is  made  by  digesting  animal  char* 
coal  with  hydrochloric  acid  on  a  sand-bath  for  a  period  of  eight  hours,  and,  after 
straining  the  liquid,  returning  the  charcoal  to  the  vessel.  The  operation  is  repeated 
with  a  second  amount  of  hydrochloric  acid,  and  the  digestion  contmued  for  two  noura. 
Finally,  the  acid  is  drained  off,  the  charcoal  freed  from  all  traces  of  acid  by  washing 
with  water,  and  the  pnoduct  dried.  The  acid  effects  the  solution  of  the  bone-ash  by 
converting  it  into  soluble  acid  calcium  phosphate,  described  in  the  manufacture  of 
phosphorus  (p.  384).  Purified  animal  charcoal  is  an  excellent  decolorixer,  and  should 
always  be  used  by  the  pharmacist  in  preference  to  the  crude  product,  Knecht  claima 
that  animal  charcoal  contains  nitrogen  and  that  its  decolorizmg  power  la  directly  pro- 
portional to  its  nitrogen  content. 

The  removing  of  color  b  v  means  of  nurified  animal  charcoal  is  done  hy  macerating 
the  liquid  with  the  charcoal  for  several  hours,  and  finally  filtering,  It  is  well  to  ra- 
meml>er  that  animal  charot^al  not  only  absorbs  the  C4>lor  from  a  solution,  but  also  ab- 
sorbs some  active  plant  principles,  such  as  alkaloids  and  gluoosides.  Therefore,  eaiv 
should  be  taken  to  avoia  the  loss  of  active  ingredients  by  too  long  contact  with  the 
charcoal. 

LamjMnck  is  carbon  produced  by  burning  rt%ain,  petroleum,  or  natural  gaa  in  a 
limited  amount  of  air,  anu  collecting  the  *'soot"  thus  produced. 

BORON 

Symbol,  B.     AUimic  weigh t,  approximately  II 

The  word  boron  oomes  from  boraq^  which  was  the  Arabic  name  for 
borax*  The  element  was  first  isolated  by  Gay-Lussac  and  Thenard  in 
1808. 

Boron  occurs  in  nature  in  the  form  of  boric  add,  sodium  borate,  and 
boracite,  the  bitter  Wing  a  magnesium  borate*  It  is  found  in  two  alio- 
tropic  forms,  crystalline  and  amorphouB,  It  is  now  said  that  the  crystal- 
line variety  is  a  mixture  of  carbon,  aluminium  and  lioron.  ItH  com* 
poun*l«  with  hydrogen  and  oxygen  \^eld  several  acids^  such  as  borie, 
metaboric,  and  p>Tot)oric  acids.  Boron  is  not  official,  but  it  is  found  ill 
official  bodies — ^boric  acid  and  borax. 


i 
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ACIDUM  BORICUM— Boric  Acid 

(Acid.  Bor* — Boracie  Acid) 

It  containa,  when  dried  t«>  conatant  weight  in  a  desiccator  over  sulphuric  acid, 
not  less  than  &9>5  per  cent,  of  U^BO%  (62.02), 
SummarUed  Description, 

Colorleas  scales,  triclinic  crystals  or  white  bulky  powder;  unctuoiis  to  touch' 
odorless;  faintly  bitter;  soluble  in  18  parts  of  water  and  15.3  parts  of  alcohol  Heated 
It  first  forms  metaboric  acid  and  then  fused  to  tetraboric  acid  and  finally  to  boron 
trioxide.     For  details  see  U.8.P.,  p.  9. 

For  tesU  for  identity^  for  impurities  (heavy  metals^  arsenic)  and  for  a««ai/  see 
U.S.P.,  p.  9  and  also  Part  V  of  this  book. 

Remarks. — The  formula  of  this  compouDd,  commonly  called  boracie 
acid,  has  already  been  discussed  (p.  358),  so  here  it  is  only  necessary  to 
emphasize  the  fact  that  boric  acid  is  the  only  true  official  ortho-acid. 

Boric  acid  is  found  in  the  free  form  in  lagoons  in  volcanic  regions  of 
Tuscany,  the  water  being  evaporated  with  the  aid  of  the  jets  of  steam 
emitted  from  the  volcanic  soil 

It  is  now  made  in  large  quantities  in  this  country  from  native  borax 
(p.  430) »  by  treating  it  with  hydrochloric  acid,  the  equation  being: 

NaiB^OjlOHjO  +  2HC1  =  2XaCl  -f  4H,B0,  -h  5H,0. 

Boric  acid  is  found  in  the  form  of  crystalline  micaceous  scales,  which 
possess  a  peculiar  unctuous  feeling.  Boric  acid  is  volatile^  but  more 
freely,  however,  in  the  vapor  of  water  than  if  heated  by  itself.  Boric 
acid  is  now  popular  in  the  form  of  an  impalpable  powder,  and  the  prepara- 
tion of  this  caused  considerable  annoyance  on  account  of  the  slipperineas 
of  the  crj^tals,  until  it  was  found  that  trituration  of  boric  acid  in  a 
warmed  mortar  or  mill  brings  the  desired  results. 

The  two  tests  of  boric  acid  are,  first,  the  fact  that  an  alcoholic  solu- 
tion burns  with  a  flame  enveloped  with  a  green  mantle,  and,  secondly, 
its  property  of  changing  yellow  tumeric  papier  to  a  reddish  brown. 

Boric  acid  is  a  valuable  antiseptic  and  is  largely  used  in  domestic 
practice  for  this  purpose.  It  is  a  constituent  of  glycerite  of  boroglycerin 
and  of  ointment  of  boric  acid^  as  well  as  in  the  antiseptic  solution  and 
alkaline  antiseptic  solution  of  the  National  Formulary\ 

Dose. — 500  milligrammes  (8  grains). 

SILICON 
Symbol,  Si.     Atomic  weight,  approximately  28 

The  word  sihcon  is  derived  from  silica ^  or  sand,  which  in  turn  is  de- 
rived from  the  Latin  mlex,  which  joeans  flint.  The  element  was  isolated 
by  Berzelius  in  1823,  Silicon  is  the  most  abundant  element  on  the  earth's 
surface. 

Thus,  quartz,  sand,  opal,  agate,  and  infusorial  earth  are  more  or  less 
pure  silicic  oxide. 

Silicon  is  another  element  appearing  in  two  allotropic  forms,  crystal- 

le  and  amorphous.     None  of  the  forms  of  silicon  is  of  sufficient  phar- 

Ifiiaceutic  interest  to  merit  more  than  passing  notice*     Silicon,  as  shown 

on  p,  354,  yields  one  oxide,  SiOj;  one  form  of  which,  purified  siliceous 

^^nb,  is  official.     The  hypothetic  combinations  of  this,  with  water,  are 

ilicic  acids,  H'jSiOs  and  HiSiOi,  and  the  salts  of  these  acids  are  the  ordi- 
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nary  silicates.  Silicates  of  complex  formulas,  such  as  orthoclaSy  KsAlSi«Oit, 
are  known. 

Glass  is  a  combination  of  the  silicates  of  sodium  or  potassium  with  lead 
or  calcium. 

The  test  for  soluble  silicates  is  that  they  yield  with  acids  a  whit« 
gelatinous  precipitate  of  orthosilicic  acid,  H4Si04. 

The  silicates  other  than  those  of  the  alkalies  are  insoluble  in  all  acids, 
even  the  strongest,  except  hydrofluoric  acid. 

In  order  to  obtain  these  silicates  in  soluble  form  it  is  necessary  to 
fuse  them  with  a  mixture  of  sodium  and  potassium  carbonates,  whereby 
silicates  of  sodium  and  potassium  are  formed. 

TERRA  SILICEA  PURIFICATA— Purified  SiUceous  Earth 

(Ter.  SiL  Purif. — Purified  Kieselguhr — Purified  Infusorial  Earth)     • 

A  form  of  silica  (SiOt  »  60.30)  consisting  of  the  f nistulcs  and  fragments  of  diatoms, 
purified  by  boiling  with  diluted  hydrochloric  acid,  washing  and  calcining.  It  does  not 
contain  iiiore  than  10  per  cent,  of  moisture.  Preserve  it  m  tightly  closed  containers. 
Summarized  Description. 

Ver>'  bulky  fine  powder;  white,  light  gray  or  pale  buff;  absorbs  4  times  its  weight 
of  wat«r;  insoluble  in  water.     For  details  see  U.S. P.,  p.  439. 

For  tests  for  identity ^  and  for  impurities  (moisture),  see  U.S.  P. 

Remarks. — This  new  official  substance  represents  that  form  of  infu- 
sorial earth  known  as  Kieselguhr,  It  is  now  used  as  a  filtering  agent  and 
is  recommended  for  this  purpose  in  the  pharmacopoeial  monograph  on 
aromatic  waters.  Kaolin,  aluminum  silicate,  is  discussed  on  p.  AM  and 
sodium  silicate  on  p.  442. 
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CHAPTER  XXIV 


THE  AQDS 


Aif  aeid  is  a  subetance  which  changes  blue  Mtmua-paper  red,  and 

r^  vnth   bases   to   form    salt.s.     The   substances   answering   this 

d"  1  are  l>oth  inorganic  aud  organic,  and  among  the  inorganic  acids, 

aa  already  mentioned,  are  found  both  binary  and  ternar>^  conipounds. 

The  binar>^  com|)Ounds  are   the  four  botlies,  hydroehloric  acid,  HCl, 

hydrobromie  acid.  HBr,  hydriodic  acid,  HI,  and  hydrcitluorie  acid,  HFl. 

H      Tbe-«e  four  are  called  haloid  acidsy  because  derived  from  the  four  halogen 

H     dements.     Three  of  these  haloid  acids  are  recognized  by  the  pharma- 

H     copoeia  either  alone  or  in  pharmaceutic  preparations. 
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Organic  acids  consist  of  carbon  radicals  combined  with  the  group 
carhoxyU  COOH.  The^?  will  be  discussed  under  their  proper  grouping 
in  Part  IV. 

The  inorganic  acids  are,  with  the  exception  of  the  haloid  acids  ju»t 
mentioned,  hydroxides  of  the  negative  elements.  Acids  may  be  solida, 
liquids^  or  gases;  in  fact,  all  the  members  of  this  large  group  have  little 
ill  ctmimon  save  their  acid  action  on  litmus-paper  and  their  ability  to 
form  salts  with  the  alkalies* 

I  n/i  his  chapter  we  will  discua*^  all  the  official  inorganic  acitls  exeepi 
boric  acid,  chromic  acid,  and  arsenous  acid,  the  three  l>eing  considered 
under  the  elements  from  which  derived.  ^\J1  those  considered  in  this 
chapter  are  liquids,  and  are  commercially  called  the  heavy  acidSf  because 
their  specific  gra\aty  is  greater  than  water.  These  acids  are  usually 
in  the  concentrated  form,  and  decidedly  caustic.     Hence  in  handling 


them  great  care  must  be  taken  to  avoid  bringing  them  in  contact  with 
delicate  substance^*.  If,  in  handling,  they  are  spattered  on  the  skin, 
they  should  be  immediately  washed  off;  if  the  area  of  burn  is  considerable^ 
it  should  lx»  covered  with  emollients  of  mildly  alkaline  character,  such 
as  lime  liniment  or  sodium  bicarl>onate»  Their  active  character  prevents 
their  ordinary  storage  in  wood  or  metal,  although  it  might  be  of  iutereat 
to  mention  that  sulphuric  acid  in  concent  rat  efl  form  can  l)e  safely  storrd 
in  iron  tanks,  that  acid  attacking  iron  only  when  diluted.  In  pharmacy^ 
however,  such  acids  must  be  handled  entirely  iu  glass  or  porcelain,  and 
in  purchasing  quantities  of  the  same  they  are  usually  furnished  in  large 
glass  containers  boxed  with  straw,  callt*d  carbijys.  In  handUng  tbeite 
carboys  it  is  usually  ad\nsable  to  have  trunnions  on  which  they  can  \m 
rocked  (Fig.  231),  though,  with  careful  handUng,  this  expense  may  be 
avoided. 

There  is  no  uniformity  in  the  commercial  strength  of  the  differeiit 
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strong  acids,  the  usual  custom  being  to  fiunish  an  acid  of  the  greatest 
concentration  feasible. 

It  is  useful  to  memorize  the  following  strengths  and  specific  gravities: 

HCl       H,S04     HNO, 

Percentage  of  absolute  acid 31  to  33  93  to  95  67  to  69 

Specific  gravity  (approximate) 1.16         1.83  1.40 

While  the  pharmacopoeial  concentrated  acids  vary  in  strength,  the 
same  standard  demands  that  diluted  acids  contain  10  per  cent,  of  absolute 
acid,  except  diluted  acetic  acid  (6  per  cent.)  and  diluted  hydrocyanic 
acid  (2  per  cent.).  A  very  convenient  method  of  estimating  the  strength 
of  acids  is  by  their  specific  gravity.  As  an  illustration,  it  will  be  noted 
above  that  the  specific  gravity  of  sulphuric  acid  is  1.83.  Water,  which 
is  the  only  likely  adulterant,  has,  of  course,  the  specific  gravity  of  1.00, 
and  if  sulphuric  acid  is  diluted  with  water,  the  specific  gravity  will  fall 
to  a  point  somewhere  between  1.83  and  1.00.  The  only  official  liquid  acid 
whose  specific  gravity  is  not  a  criterion  of  strength  is  acetic  acid.  (See 
p.  603.)  The  antidote  for  acids  is  mild  alkali,  such  as  calcined  magnesia 
or  lime  liniment,  this  being  a  good  illustration  of  a  chemical  antidote 
acting  on  an  acid  to  form  a  neutral  and  inert  salt.  Too  much  emphasis 
cannot  be  placed  on  the  word  "mild,"  for  while  it  is  true  that  con- 
centrated sodium  hydrate  or  other  strong  alkali  would  form  with  the 
acid  a  neutral  salt,  yet  the  action  of  the  same  alkali  is  as  dangerously 
caustic  as  is  the  acid  for  which  it  is  intended  as  an  antidote. 

Most  inorganic  acids  are  prepared  by  the  action  of  sulphuric  acid  on 
a  salt  of  the  acid  which  is  desired.  Sulphuric  acid  possesses  a  greater 
affinity  for  metals  than  most  other  acids,  hence  when  a  salt  of  the  acid  is 
treated  with  sulphuric  acid,  a  sulphate  is  formed  and  the  acid  is  liberated. 

Reviewing  the  manufacture  of  official  acids,  we  see  how  often  this 
rule  applies: 

Hydrochloric  acid,  made  from  sodium  chloride  and  sulphuric  acid. 
Hydrobromic      "  **        "  potassium  bromide  and  sulphuric  acid. 

Nitric  "  '*         "  sodium  nitrate  and  sulphuric  acid. 

Chromic  "  "        "  potassium  dichromate  and  sulphuric  acid. 

Carbonic  **  "        "  sodium  bicarbonate  and  sulphuric  acid. 

Exceptions  to  this  method  are: 

Phosphoric  acid,  made  by  oxidation  of  phosphorus  with  nitric  acid. 
Sulphurous      "  "         reduction  of  sulphuric  acid  with  carbon. 

The  officials  treated  in  this  chapter  are: 

Hydrochloric  acid 
Diluted  hydrochloric  acid 
Diluted  hydrobromic  acid 
Diluted  hydriodic  acid 
Svrup  of  hydriodic  acid 
>fitnc  acid 

Nitrohvdrochloric  acid. 
Dilutecl  nitrohydrochloric  acid. 
Sulphuric  acid 
Diluted  sulphuric  acid 
Aromatic  sulphuric  acid 
Phosphoric  acid 
Diluted  phosphoric  acid 
Hypophosphorous  acid 
Diluted  hypophosphorous  acid 
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OFFICIAL  ACIDS 

ACmUM  HTDROCHLORICUM— HydrocUoric  Acid 

(Acid.   Hydrochl.) 

An  aqueous  solution  containing  not  less  than  31  per  cent,  nor  more  than  33  per 
cent,  of  HCl  (36.47).     Preserve  it  in  glass-stoppered  bottles. 
Summarized  Description, 

Colorless  fuming  liquid;  pungent  odor;  strongly  acid  to  taste  and  to  litmus;  sp. 
gr.  1.155.  For  details  see  U.S.  P.,  p.  13.  For  tests  for  identity ,  for  impwrities  (as 
under  diluted  hydrochloric  acid)  ana  for  assay  see  U.S. P.,  and  also  Part  V  of  this 
book. 

Remarks, — This  is  an  aqueous  solution  of  hydrochloric  acid  gas, 
containing  31  to  33  per  cent,  of  absolute  acid,  and  having  a  specific 
gravity  of  1.16.  Its  two  synonyms — spirit  of  BeorsaU  and  muriatic  acid — 
suggest  its  origin,  the  word  muriatic  being  derived  from  the  Latin  muriaa, 
which  means  brine.  As  mentioned  above,  it  is  prepared  by  distilling  a 
mixture  of  salt  (sodium  chloride)  and  sulphuric  acid. 

ACroUM    HYDROCHLORICUM  DILUTUM— Diluted 
Hydrochloric  Acid 

(Acid.  HydrochL  DiL) 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more  than  10.5 
per  cent,  of  HCl  (36.47).     Preserve  it  in  glass-stoppered  bottles. 
Condensed  Recipe. 

Mix  100  Gm.  hydrochloric  acid  with  220  Gm.  distilled  water. 
Summarized  Description, 

Colorless,  odorless  liquid:  strongly  acid  to  taste  and  to  litmus;  sp.  gr.  1.049.  For 
details  see  U.S.  P.,  p.  14.  For  tests  for  identity f  for  impurities  (free  chlorine,  bromine, 
bromide  and  iodioe.  heavy  metals,  arsenic,  sulphates,  sulphurous  acid)  and  for 
assay  see  U.S.  P.,  p.  14,  and  also  Part  V  oi  this  book. 

Diluted  hydrochloric  acid  is  prepared  by  mixing  100  Gm.  of  hydrochloric 
acid  (U.S.P.)  with  220  Gm.  of  water.  It  will  be  noticed  that  the  prepara- 
tion strictly  follows  the  rules  of  dilution  performed  by  alligation.  The 
problem  is  to  reduce  a  32  per  cent,  acid  to  a  10  per  cent.  acid.  Following 
general  rules  of  alligation,  we  get: 

32  -  10  =  22 r 

i 
10  -  0  -  10 ' r 


10% 
31.9  0% 

10  (or  water) 


Summed  up,  we  find  that 

10  Gm.   of  the  official  strong  acid  (31.9  per  cent.) 
and  22  Gm.  of  water  (0  per  cent.) 
gives  32  Gm.  of  the  diluted  acid  (10  per  cent.). 

Then,  by  proportion: 

If  to  make  32  Gm.  diluted  acid  we  require  10  Gm.  of  strong  acid:  then  to 
820  Gm.  diluted  acid  we  require  ^'*H2  X  10  or  100  Gm.  stronger  acia. 
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Or,  expressed  by  equation: 


32     :     10     :  :    320     :    X 

.       10     X     320  ,    ,-.^ 

X     equals        — 7  —    ■-    equals  100  Gm. 

Hydrochloric  acid,  always  in   diluted  form,  is  used   in  indigestionn 
Dose, — Of  the  diluted  acid,  1  mil  (15  minims). 

ACmUM    HYDROBROMICUM    DILUTUM— Dfluted 
Hydrobromic  Acid 

(Acid.  Hydrobrom.  Dil.) 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more  than  10.5 
per  cent,  of  HBr  (80.93).     Preserve  it  in  amber-colored,  glass-stoppered  bottles,  pro- 
tected from  light. 
Summarized  Description, 

Colorless,  odorless  liquid;  strongly  acid  to  taste  and  to  litmus;  sp.  gr.  1.076.  For 
details  see  U.S.P.,  p.  12. 

For  tests  far  identityy  for  impurities  (non-volatile  matter,  sulphuric  acid,  barium, 
heavy  metals,  free  bromine,  iodine,  arsenic,  chlorides)  and  for  assay j  see  U.S. P.,  p.  13 
and  also  F^trt  V  of  this  book. 

Remarks, — This  official  acid  is  a  liquid  containing  10  per  cent,  of 
absolute  hydrogen  bromide,  and  since  an  unstable  chemical,  should  be 
dispensed  as  fresh  ^  possible  by  the  pharmacist.  Hence  efforts  have 
been  made  to  devise  a  simple  method  for  its  extemporaneous  manufac- 
ture. The  ordinary  method  of  manufacture  is  by  treatment  of  potassium 
bromide  with  sulphuric  acid  by  the  following  reaction: 


2KBr  +  H,S04  =  2HBr  +  K,SO 


From  this  equation  it  will  be  seen  that  the  product  of  the  reaction 
other  than  hydrobromic  acid  is  potassium  sulphate.  This  dissolves  in 
water  with  the  hydrobromic  acid,  and  to  separate  the  acid  from  the 
sulphate  solution  the  tedious  process  of  distillation  is  necessary.  This 
led  investigators  to  attempt  the  separation  of  the  second  reaction  prod- 
uct from  the  acid  by  precipitation,  in  which  case  the  acid  could  be 
obtained  by  simple  filtration  of  the  liquid  from  the  precipitate.  There 
are  very  few  insoluble  potassium  salts,  the  best  known  being  the  bi tar- 
trate— cream  of  tartar — and  this  is  utilized  in  the  Fothcrgill  process 
of  making  hydrobromic  acid.  In  this,  instead  of  using  sulphuric  acid 
with  potassium  bromide,  tartaric  acid  is  employed,  and,  on  standing, 
the  bitartrate  crystallizes  out,  the  reaction  being: 

KBr     -f-     H2C4H40«     =     KHC4H4O.     +     HBr 
119  150  188  80 

The  above  equation  implies  the  molecular  proportion  of  119  Gm. 
potassium  bromide  and  150  Gm.  tartaric  acid  in  making  80  Gm.  hydro- 
bromic acid.  Then  to  make  1000  Gm.  10  per  cent,  hydrobromic  acid 
(containing  100  Gm.  absolute  acid)  will  require  ^^^^o  X  119,  or  148  Gm. 
potassium  bromide  and  ^^%o  X  150,  or  187  Gm.  tartaric  acid. 

These  proportions  do  not  agree  with  the  original  recipe  of  Dr.  Wade, 
who  planned  an  acid  each  dram  of  which  would  contain  the  equivalent  of 
10  grains  of  bromine;  nor  with  Dr.  Fothergill's  recipe,  which  was  a  cum- 
bersome one,  adapted  to  the  Imperial  system  of  measures;  nor  with  the 
simpler  recipe  of  Professor  Maisch. 
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The  latter  recii^  consists  of  80  grains  of  potassium  bromide  dissolved 
in  6  fluidrachms  water;  100  grains  tartaric  acid  dissolved  in  2  fluidrachms 
water;  the  solutions  mixed  and  then  chilled,  in  order  to  facilitate  the 
separation  of  the  cream  of  tartar.  The  difficulty  in  striking  an  exact 
recipe  is  due  to  the  uncertainty  of  the  amount  of  cream  of  tartar  precipi- 
tated, and  in  the  metric  recipe  given  above,  the  total  amount  of  water 
used  should  be  900  mils.  Moreover,  not  more  than  100  mils  should  be 
made  at  a  time,  since  the  product  is  not  very  stable. 

It  must  be  said  that  the  product  of  this  process  is  not  absolutely 
pure  acid;  it  always  contains  some  potassium  bromide  and  potassium 
bitartrate.     Diluted  hydrobromic  acid  is  used  as  a  sedative. 

Dose. — 1  mil  (15  minims). 

ACroUM  HYDRIODICUM  DILUTUM— Diluted  Hydriodic  Acid 

(Acid.  Hydriod.  Dil.) 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more  than  10.5 
per  cent,  of  HI  (127.93).     Preserve  it  in  amber-colored,  ^lass-stoppered  bottles, 
protected  from  light,  and  do  not  dispense  it  if  it  contains  free  iodine. 
Condensed  Recipe, 

Dissolve  135  Gm.  potassium  iodide  and  10  Gm.  potassium  hypophosphite  in  250 
mils  of  distilled  water.  Dissolve  136.5  Gm.  tartaric  acid  in  400  mils  ot  diluted  alcohol. 
Mix  the  two  solutions,  chill,  filter  through  cotton,  wash  filter  with  diluted  alcohol. 
Warm  filtrate  on  water-bath  until  the  alcohol  has  evaporated.  Then  add  enough 
water  to  make  1000  Gm.  For  details  see  U.S. P.,  p.  11. 
Summarized  Description, 

Colorless  or  faintly  yellow  liquid;  odorless;  strongly  acid  to  taste  and  to  litmus; 
sp.  gr.  1.10.     For  details  see  U.S.  P. 

For  tests  for  identity,  for  impurities  (sulphuric  acid,  barium,  free  bromine  and 
iodine,  chlorides,  heavy  metals,  arsenic)  and  lor  <»<ay  see  U.S. P.,  p.  12  and  also  Part 
V  of  this  book. 

SYRUPUS   ACmi   HYDRIODICI— Syrup   of   Hydriodic  Acid 

(Syr.  Acid.  Hydriod.) 

One  hundred  mils  of  Syrup  of  Hydriodic  Acid  yields  not  less  than  1.3  Gm.  aor 
more  than  1.45  Gm.  of  Hi  (127.93). 
Condensed  Reeive. 

Mix  125  mils  of  diluted  hydriodic  acid  with  300  mils  of  water  and  with  enough 
syrup  to  make  1  liter. 
Summarized  Description, 

Colorless  or  faint  straw-colored  fluid;  odorless;  sweet  acidulous  taste,  sp.  gr.  1.215. 
For  details  see  U.S.  P.,  p.  427. 

For  tests  for  identity^  for  impurities  (free  iodine)  and  for  assay  see  U.S.P.  and 
also  Part  V  of  this  book. 

Remarks, — Hydriodic  acid,  as  mentioned  on  p.  389,  is  the  binary 
acid  of  iodine.  It  is  ofHcial  in  the  present  pharmacopoeia  in  the  form 
of  diluted  (10  per  cent.)  acid  and  the  syrup  (containing  slightly  more  than 
1  per  cent,  by  weight  of  absolute  hydriodic  acid).  The  pharmacopcsial 
method  of  the  preparation  of  the  diluted  acid  is  a  process  devised  by  Dr. 
Buchanan,  of  Glasgow,  and  antedates  the  Fothergill-Wade  process, 
which  it  closely  resembles,  the  acid  being  liberated  from  potassium  iodide 
by  the  addition  of  tartaric  acid  sufficient  to  precipitate  potassium  bitar- 
trate, the  equation  being  as  follows: 

KI     +     H,C4H40.     -     KHC4H4O.     +     HI. 
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The  pharmacopoeial  recipe  directs  the  addition  of  1  per  cent,  of 
potajssiura  hypophosphite,  which  is  added  to  prevent »  as  far  as  possible, 
the  separation  of  the  iodine,  which  occurs  when  hydriodic  acid  is  exposed 
to  the  air,  the  reaction  being  as  follows: 


2H1     -f     O  (from  air) 


H»0     -h     U 


Potassium  hj^pophosphite  is  supposed  to  recombine  the  liberated  iodine 
with  hydrogen  by  the  following  reaction: 


KPHiOt     4*     41     +     2H,0 


KI     +     3HI     -f     HiPO*, 


This  d  ition,  as  well  :is  that  of  ferrous  iodide,  has  been  a  subject  of  con- 

siderable I  of  late  years  (see  p.  50tj),  recent  investigations  seeming  tc3  shdw 

,  that  the  n^..i>v.  i  idea  that  the  decompoaition  is  due  to  the  8eparation  of  free  icxline 
i  erroneous.     Uaussmann  claims  that  spoiled  specimens  of  the  synip  contain  nu  free 
ic»dine^  and  that  the  change  noticed  La  the  conversion  of  the  cane-sugar  into  glucose^ 
Iwhich  change  is  accompanied  by  aide  reactions,  which  produce  the  br<jwn  color.     His 
liheory,  however^  as  far  as  syrup  of  ferrous  iodide  (p*  506)  is  concerned,  is  not  in 
laccord  with  facts,  since  if  the  brown  tint  is  due  to  carameliaation  of  sugar,  the  syrup 
ould  not  be  restored  to  its  green  tint  by  the  introduction  of  a  few  card  teeth,  as 
aUy  occuni*     Since  iodine  is  liberated  under  oxidizing  action  of  air,  it  is  advisable 
rAVoid  combination  of  the  official  aci<l  or  the  syrup  prepared  therefrom  with  oxi* 
jHRo-  i.T,.nf.-  }i*«T.ie  potassium  chlorate  should  not  be  dispensed  w^ith  the  syrup, 
T  Mcia  of  1S80  directe<l  a  method  for  the  manufacture  of  the  syrup 

of  h}  t  liferent  from  that  of  the  present  pharmacopfEia,  the  process  of  1880 

kbHng  tu  trv^t  water  in  which  iodine  was  sujspendea  with  hyarogen  sulphide  gas,  the 
liequation  being  as  follows: 
■  H,S    -H    Ij     -    2HI    -f    S. 

As  a  matter  of  fact,  this  process  leads  to  a  purer  form  of  hydriodic 
acid  than  does  the  process  of  the  present  pharniacopoeia,  since  the  attempt 
to  precipitate  all  the  potassium  salt  as  potassium  bitartrate  is  not  entirely 
successful,  inasmuch  as  the  bitartrate  is  somewhat  soluble. 
Both  the  diluted  acid  and  the  syrup  are  used  as  alteratives. 
Dose, — Of  diluted  acid,  0.5  mil  (8  minims).     Of  syrup,  4   mils  (1 
ifluidrachm). 


nor  more  than  60  per 
toppered  bottles  and 


ACmUM  NITRICUM— Nitric  Acid 

(Acid.  Nitric.) 

An  aaueous  solution  containing  not  less  than  67  per  cent. 
at,  of  HNOi  (63.02).     Preserve  it  in  dark  amber-colored,  gla 
[protect  It  from  the  light. 
Summarued  Descriptiofi, 

Fuming,  caustic,  corrosive  liquid;  suffocating  odor;  strongly  acid  to  litmus;  ap, 
gr.  1*403;  volatilises  at  UO^'C-;  dissoives  metaJs  with  evolution  of  red-brown  fumes; 
■tains  wool  iind  the  skin  yellow.     For  details  see  U.S.P,,  p,  18. 

For  Uffts  for  idmiitif,  for  imptiriiieH  (non-volatile  matter j  araenic,^  sulphuric  acid, 
^kydrochloric  acid,  heavy  metals,  iodine,  bromine,  iodic  acid,  bromic  acid)  and  for 
»y  0ee  U,S.P»,  p,  18  and  also  Part  V  of  this  book. 

Remarks. — Nitric   acid   is   made   by   treating  sodium   nitrate   with 

sulphuric  acid  and  subsequent  distillation.     The  official  concentrated 

[  acid  contains  68  per  cent,  of  absolute  acid,  and  has  the  specific  gravity 

(of  L40.     It  was  formerly  largely  dispensi?d  under  the  s>Tionym  of  aqua 

(ortis  (strong  water),  a  synonym  which,  fortunately,  is  failing  into  disuse. 

lie  danger  of  the  phrase  is  due  to  a  confusion  of  it  on  prescriptions  with 

[aqua  foniana,  which  means  spring-water.     Nitric  acid  is  one  of  the  most 

ive  of  chemical  substances,  it  being  the  most  prominent  oxidizing 

it  in  general  use.    (See  p*  398)    Great  care  should  be  taken  in  handling 
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it  to  avoid  contact  with  the  skin  or  clothing,  as  it  acts  as  a  very  strong 
caustic  on  both,  either  destroying  the  fabric  or  staining  it  yellow. 

Acidum  mtricum  Dilutum  (U.S.P.  VIII)  or  diluted  nitric  acid  is  the  above  prepa- 
ration diluted  with  water  to  a  10  per  cent,  preparation,  the  proportions  following  the 
rule  of  dilution  by  alligation. 

Nitric  acid  is  given  highly  diluted  as  a  tonic  and  astringent. 
Dose. — Of  the  diluted  (10 per  cent.)  acid,  2  mils  (30  minims). 

ACIDUM    NITROHYDROCHLORICUM— NitrohydrocUoric    Add 
(Acid.  Nitrohydrochl. — Nitromuriatic  Acid) 

A  strons  aaueous  solution  containing  hydrochloric  acid,   nitric  acid,   nitrosyl 
chloride,  and  chlorine. 
Condensed  Recipe. 

Cautiously  mix  IS  mils  of  nitric  acid  with  82  mils  of  hydrochloric  acid. 
Summarized  Description. 

Golden-yellow,  fuming,  corrosive  liquid ;  smells  of  chlorine ;  dissolves  gold  leaf.  For 
details  see  U.S.?.,  p.  18. 

For  impurities  (non-volatile  matter)  see  U.S.P. 

ACIDUM  NITROHYDROCHLORICUM  DILUTUM— DUuted  Nitrohy- 

drochloric  Acid 

(Acid  Nitrohydrochl.  Da. — Diluted  Nitromuriatic  Acid) 

A  diluted  aqueous  solution  containing  hydrochloric  acid,  nitric  acid,  nitrosyl 
chloride,  and  chlorine. 
Condensed  Recipe. 

Cautiously  mix  10  mils  of  nitric  acid  with  45.5  mils  of  hydrochloric  acid  and  then 
dilute  with  enough  water  to  make  250  mils.     For  details  see  U.S.P. 
Summarized  Description. 

Colorless  or  pale-yellow  liquid;  faint  odor  of  chlorine;  strongly  acid  to  taste  and  to 
litmus.     For  details  see  U.S.P.,  p.  19. 

For  impurities  (non-volatile  matter)  see  U.S.P. 

Remarks, — Strong  nitrohydrochloric  acid  is  the  aqiui  regia  of  the 
alchemists.  Hydrochloric  acid  will  not  dissolve  gold,  neither  will  nitric 
acid;  but  the  two  combined  have  this  power,  hence  the  alchemistic 
name,  which,  translated,  means  the  king  of  waters  {royal  water) ^  since  it 
dissolves  gold,  the  king  of  metals.  This  special  solvent  power  is  due  to 
presence,  in  the  acid,  of  nitrosyl  chloride,  NOCl,  and  free  chlorine. 

Aqua  regia  is  made  by  the  direct  combination  of  nitric  and  hydro- 
chloric acids,  the  reaction  being  as  follows: 

HNO,     -f     3HCI     «     NOCl     -h     CI,     -f     H,0. 

On  figuring  at  the  combining  quantities  used  in  the  above  equation  and 
expressing  same  in  t^rms  of  the  official  strength  of  the  acid,  it  will  be 
seen  that  the  combining  proportion  is  as  follows: 

Molecular    Wfight  of  MoUculnr  Weight  of  Molecular  Weight  of    I     Molecular  Weight  of 

-Vi/ric  .4ci<i  Hydrochloric  .icid  Sitrotyl  Chloride        \  Water 

H  =     1  H=       1  N  -  14  H,0  -  18 

,^'    =   1^  CI   =      35.5  2   '^  h^     '    Molecular  Weight  <»f 

O,    =  4S   H('l  ^lol    ^vt     =      36.5|  CI   =  35.5  Chhrine 

HNO,  Mol.  wt.  =  03  3  HCl  =  109.5'  NOCl  -  65.5  Q,  -  7L 


Repeating  the  equation: 

H.\0,     -h     3HC1     «     NOCl     +     CI,     -f     H,0 
63  109.5  65.5  71  18, 
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!  that  the  proportions  expressed  are  t>3  Gm.  ttbaolute  (lOO  per  cent  J  HNO,  and 
t5  Gm,  absofute  (100  per  cent.)  HCI.  Then,  haw  nmch  68  per  oent.  HNOi  and 
iow  mucli  32  per  cent.  HCI  will  be  needed?  Taking  up  the  nitric  acid  problem 
first,  we  find  it  will  require  ^^9^s  X  63  Gm.,  which  equals  92.6  Gm.  nitric  acid  U.8.P. 
(68  per  cent/). 

As  to  the  hydrochloric  acid^  we  will  need : 

^^9^2  X  lOft.oGm.,  which  equals 342.2  Gm.  hydrochloric  acid  T.S. P.  (32  per  cent.), 
it  is,  92,6  Gm.  official  nitric  acid,  sp.  gr.  L403  and  342.2  Gm.  of  hydrochloric  arid, 
r«p,  gr.   LlSS^are  required  to  fulfil  moleetdiir  pri*porlioos.     Then*  how  many  mils 
oi  each  acid? 

As  to  nitric  acid; 

1  mil  water  =  1  Gm, 

1  rail  nitric  acitl    =  1,403  Gm. 

Hence,  92,6  Gm.  nitric  acrd  equab*  92,6  divided  by  L403,  which  equals  66  mils. 
As  to  hydrochloric  acid: 

I  rail  water  -  1  Gm. 

I  mil  hydrochloric  acid   -  1.15.5  Gm. 

Hence,  ^.2  Gra,  hydrochloric  acid  equals  342,2  divided  by  1.155  equals  296 -t- 
_Bil5,     That  ia,  nitrohydrochloric  acid  can  be  made  bv  mixing  *>6  mils  nitric  acid 
|JJ,S.P.  with  296  mils  hytlrochloric  acid  U,S,P.,  or  by  union  of  is  mils  nitric  acid  with 
jl  mils  hydrochloric  acid: 

66     :    296     :  :     18     :      X.      x     -     ^^^    ^     ^-     =     Si 

Comparison  of  these  figure^s  with  the  official  recipe  shows  the  latter  provides 
slight  exceas  of  hydrochloric  acid. 

Diluted  nitrohydrochloric  acid  is  made  by  mixing  10  mils  of  nitric 
acid  with  45.5  mils  of  hydrocliluric  acid,  and  after  the  reaction  has  endt^, 
u  sufficient  quantity  of  water  is  ailded  to  make  the  olfficial  product  mea- 
sure 250  mils  and  contain  the  equivalent  of  3.8  per  cent,  absohite  nitric 
Did  and  6.7  per  cent,  absolute  hydrochloric  aciti— that  is,  about  10  per 
mt.  mbced  acids.  At  first  glance  it  would  be  seen  that  the  same  results 
could  be  obtained  b}^  blending  together  the  same  proportion  of  diluted 
nitric  acid  and  diluted  hydrochloric  acid  as  is  directed  of  the  tw*o  con- 
centrated acids,  and  this  without  the  necessity  of  adding  extra  water. 
But  in  practice  the  preparation  must  never  l>e  made  by  combining  the 
acids  in  diluted  form,  as  tlicn  they  would  have  a  simple  nuxture  of  the 
two  acids  and  not  a  solution  of  nitrosyd  ddoride  and  chlorine. 

This  recalls  the  fact  that  chemical  reaction  usually  occurs  best  in 

fairly  concentrated  sohition;   that  the  more  diluted  the  solution,  the 

slower  and  less  \qolent  the  reaction,  for  violence  of  reaction  means  simply 

the  accomplishment  of  a  large  amount  of  work  in  a  short  space  of  time. 

Accordingly,  il  it  is  knowTi  that  a  reaction  is  apt  to  be  very  violent,  its 

'  ingers  may  be  le^ened  by  a  proper  dilution  of  the  ingredients.     Another 

^valuable  controller  of  violent  reactions  is  judicious  cooling  of  the  vessel. 

Ill  mixing  the  strong  acid,  care  mu.st  be  exerci.sed,  else  an  effervescence 

jf  explosive  violence  will  occur.     The  pharmacopaE?ia  directs  that  the 

Mxirjjr  lie  done  "in  a  capacious  glass  ve^el'^   but  a  large  evaporat- 

is  safer.     Note  that  the  pbarmacopceia  directs  that  the  acid  be 

I  half-filled  amber-colored  I  vol  ties  and  states  that  the  acid  should 

not  bedjsjiensed  if  it  fails  to  liberate  iodine  from  potassium  iodide  solution* 

Nitrohydrochloric  acid  is  a  hepatic  stimulant  when  given  in  largely 

diluted  doses,     A  prescription  for  liver  troubles,  formerlj^  largely  used, 

on&isted  of  a  mixture  of  fluidextract  of  taraxacum  with  the  acid.     When 

best^  two  lit|ui<ls  are  mixed,  a  violent  effervescence  occurs,  due  to  the 

'  "ition  of  some  of  the  constituents  of  the  fluidextract.     In  dispensing 

preparations,  therefore,  care  must  be  taken  to  avoid  bottling  until 
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the  oJTervescence  ceases,  as  otherwise  the  hberated  gases  will  cause  aa 
explofsion  of  the  bottle  and  the  spattering  of  the  acid  mixture. 

Do^e.— Of  Htrorig  acid,  2  decimils  (3  minijiis).  Of  official  diluted 
acid,  1  mil  (15  minims). 

SULPHURIC  ACID 
(H,S04) 

Thi.s  well-known  substance  has  been  known  since  the  fifteenth  o^n- 
tury,  it  being  a  matter  of  record  that  Basil  Valentine  obtained  it  by  heat- 
ing ferrous  sulphate;  from  this  origin  is  the  synonym,  oil  ofv^Uriol,  derived. 
The  alchemist  had  become  familiar  with  several  chemicals  of  crystalline 
form  and  of  different  colors,  such  as  the  sulphates  of  zinc,  copper,  and 
iron.  By  reason  of  their  similarity  to  bnght  pieces  of  glass  these 
substances  were  termed  respectively  white  mlrial  (vitrous  meaning  glass), 
bbie  vitriol f  and  green  vitrioL  All  three  of  these  ** glasses/'  on  being  sul>- 
mitted  to  strong  heat  in  a  retort,  yielded  an  oily  liquid  (sulphuric  acid), 
which  was,  therefore,  called  oil  of  vitriol  (or  oil  of  glass). 

As  already  explained  the  formula,  H-SO4,  is  assigned  this  important 
acid.  Oddo  and  Aimeli  state  that  e.Htiraations  of  its  molecular  weight 
pjints  to  the  double  formula  HiSaO^  and  suggest  a  graphic  formula  ehow- 
tng  tbia. 

Sulphuric  acid  is  the  most  important  manufactured  chemical  used, 
being  the  veritable  foundation  of  modern  chemical  industry;  therefore 
it^  process  of  manufacture  must  Ik?  clearly  comprehended. 

The  first  stage  is  liurning  sulphur  in  contact  with  air,  when  there  is 
formed  sulphurous  oxide,  SOa,  whose  suffocating  odor  is  noticed  in  a 
Imrning  sulphur  match. 

The  second  stage  is  the  conversion  of  sulphurous  oxide,  SOi.  into  sul- 
phuric oxide,  SOj.  This  occurs  by  the  process  of  oxidation^ — the  adding 
of  oxygen  to  a  body — a  process  not  so  simple  as  it  at  first  seems*  We 
cannot  change  SO*  into  SOj  by  simply  mixing  with  oxygen.  To  accoro- 
phsh  (hLs  we  have  to  employ  an  energetic  compound  like  nitric  acid, 
chromium  trioxide,  or  potassium  permanganate.  Let  us  escplain  the 
reason  for  this. 

The  change  from  SO^  to  SO,  is  not  simply  an  addition  of  one  more 
atom  of  oxygen ;  there  is  another  and  very  important  difference^that  of 
valence  of  sulphur. 

Sulphur  in  SOj  is  quadrivalent — has  the  valence  rv — while  in  SOi 
it  is  sexivalent — has  the  valence  vi — and  to  change  sulphur  with  fouf 
bonds  to  sulphur  with  six  lK>nds  requires  energetic  action.  So  oxidation 
is  not  merely  adding  oxygen  to  a  body,  but  in  inorganic  chemistry  it 
almost  invariably  means  change  in  the  valence  of  one  of  the  elements 
acted  on. 

In  the  sulphuric  a<nd  pnK'*»ss  we  have  completed  the  aecand  sta|()e, 
save  giving  the  equation  sfiowing  the  n^wtion,  which  is: 

380,     -f    2HN0.     •     3SO,     +     N,0,     -f     H,0. 

In  writing  reactions  always  balance  the  finished  equation  to  i%ee  if 
the  same  number  of  atoms  are  found  on  either  side  of  the  sign  of  equality. 
This  is  most  imporUint,  for  otherwise  the  equation  is  defective.  Let  ua 
now  run  over  the  rcsasoning  wherein'  the  balancing  is  done.  Write  down 
the  equati^m  given  al>ove,  ehecking  off  a.-*  we  go  along.  3S,  in  the  sfOi 
groups;  on  the  other  side  of  the  equation  we  have  38  in  the  80«  groupa, 
check  Uiem.    3  X  20  in  the  Sih  grou{)8  and  2  X  30  in  the  HNOi  grouj 
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that  makes  12  (Vs  in  all.  Let  us  look  on  the  other  side.  3  X  30  in  the 
SOs  groups;  lO  in  the  HsO  and  20  in  NaOa,  they  tally;  so  check  them  off. 
Then  there  are  2H  in  the  HNOs  groups,  and  on  the  other  side  there  are 
2H  in  HjO;  check  off.  Lastly,  there  are  2N  in  the  HNOt  groups,  and 
across  the  equality  line  there  are  2N  in  N2O2.  When  these  are  checked 
off,  nothing  imaccoimted  for  remains  on  either  side. 

An  interesting  and  useful  point,  especially  in  equation  writing,  is  the 
amoimt  of  oxygen  furnished  by  nitric  acid  in  oxidation.  2HN0a  give 
three  atoms  of  oxygen,  as  is  shown  in  the  following  equation: 


2HNO1  breaks  up  into 


H,     O 

N,Ot 

O, 

H,N,Oe  =  2HN0i. 


The  third  stage  of  the  sulphuric  acid  reaction  is  very  simple.  The 
sulphuric  oxide,  SOs,  comes  in  contact  with  steam,  H2O,  forming  sulphuric 
acid,  HsSOi. 

In  the  second  stage  one  of  the  products  is  N2O2.  This  readily  takes 
oxygen  from  the  air,  even  in  the  lead  chamber,  changing  from  a  colorless 
vapor  to  the  red-brown  fumes,  N2O4  or  2NO2.  This  N2O4  is  brought 
in  contact  with  fresh  quantities  of  sulphurous  oxide,  which  it  oxidizes 
into  sulphuric  oxide  by  the  following  reaction:  iS02  +  N2O4  =N202  + 
2S0.. 


n    n a 


Rs.  232. — ^Lemd-chftmber  (schematic):  A,  Sulphur  furnace  where  reaction  I  takes  place;  B,  retort 
where  nitric  acid  is  generated;  C,  lead-chamber  where  reactions  II-VI  occur. 

The  resulting  N2O2  is  again  converted  into  N2O4,  and  thus  the  process 
is  continuous,  and  a  small  quantity  of  nitric  acid  can  be  used  over  and 
over  again  in  the  oxidization  process.  Let  us  sum  up  the  reaction  in  its 
five  stages: 


+    N,0,. 


From  this  stage  on  the  reaction  is  continuous,  employing  I,  V,  IV, 
and  VL 

There  are  several  intermediate  stages  in  the  reaction  not  shown  in  the  equations 
just  given.     For  instance  SO2  and  N2O4  unite  temporarily  to  form  nitrosyl  sulphuric 

*cid.    SO^ggo. 

The  appended  sketch  (Fig.  232)  outlines  the  apparatus  in  which  the 


I.  S                            -f 

Oa 

=     SO,. 

11.  3SO,                       -f 

2HNO3 

=     3S0,     +    H,0 

III.  SO,                         + 

HaO 

=     H2SO4. 

IV.  N,0,  (from  II.)     + 

0, 

=     N2O4. 

V.  2S0,                       + 

N2O4 

=     2SO3     +     N,0^ 

VI.  SO,                         + 

H,0 

=     H2SO4. 
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reactions  occur.  The  walls  of  the  chamber  are  lined  with  lead;  not 
eaiiHe  the  metal  is  impervious  to  the  acid^  but  becttum>  the  lead  tiulphal 
formed  is  insoluble  in  water  and  sticks  to  the  metal  as  a  protective  eovei 
ing*  Were  zinc,  copjx^r,  or  h'on  emplo^^ed,  the  sulphates  of  the  meti' 
being  soluble  in  water,  would  l^e  dissolved  off  by  the  steam,  constanti; 
leaving  a  fresh  metallio  surface  to  be  attacked. 

UliLle  a  deviation  from  tho  subject  directly  under  coDsideration,  thU  \»  i 
th**  bf^rtt  place  to  eniphiLsize  the  neceaattjr  of  leamiiiK  to  write  and  balnnce  eqw 
correctly — thoMc  short-hand  representatives  of  chemical  react  iuns  f<iund  on  i 
every  pa|?e  fmni  where  fimt  infrixlucefl  (p.  354),     Aa  an  ilhLstration  of  how  not 
writi?  equations  may  be  eitecl  the  following  remarkable  reaction  actually  submiUj 
the  writer  by  one  of  his  pupils: 

Zn     -f     NaOH     =     HsZnSO*! 

How  can  a  nidphetit  be  formed  when  ainc  and  sodium  hj^drate  are  mixed? 
we  write,  sui  we  should— 


Zn     -f     2NaOH 


Hj     4-     XujZnOj, 


we  mean  that  if  we  combine  1  atom  of  sine  with  2  atoms  sodium,  2  atoms  o:nrgen« 

and  2  iitorna  hydrogen,  we  get^  as  the  reaction  pro<lucla,  2  atoms  hydrogen  MiA  aJ#o 
2  aluins  Hi>dium,  1  atom  sine,  and  2  atoms  oxygen,  and  both  bo^idei^  must^  of  couhmv 
foot  up  the  same. 

To  use  a  common  comparison:  if  we  take  4  apples^  Vi  pound  sugar,  and  t  pound 
flour  to  make  a  pie,  the  fiiifi^hed  pie  will  surely  not  contain  8  applet,  1  pound  augar 
taid  to  pounds  of  Hour.  Neither  will  it  contain  4  appleis  atid  a  pound  of  baking  aoSiL 
Use.  in  writing  eciiiations,  the  Hiime  common  sense  en^ ployed  in  discuBsing  an  ordiiiAr]f_ 
appWpie,  remembering  that  a  chemical  reaction  is  merely  a  rearrangement  of  matte 
an<l  during  such  a  change  matter  Ls  neither  created  nor  lost.  Wlule  on  the  tubje 
it  may  be  well  to  emphaaixe  the  three  varieties  of  roactions  by  giving  cquattc 
exprcH^ing  their  character: 

A  dimfds  renction  is  one  in  which  two  elements  combine  to  form  a  come 
thus:  H,  -hO  -  HjO. 

A  simplt  decompotntion  is  a  reliction  in  which  an  element  acts  on  a  eompoiili4 
such  nmunor  aai  to  break  it  up  and  then  form  a  new  compound^  thus:  K  +  HiO  • 
KOH  ^  11. 

A  douhtc  decomftasition  is  a  reliction  in  which  two  com{K>unds  so  act  on  Cttch  otlii 
MB  to  form  two  new  comp<Jun<i»,  thus:  KOH  4-  HCl  «  UjO  -j-  KCU 

To  return  to  sulphuric  acid,  besides  obtaining  sulphurous  oxide  h 
burniDg  sulphur  iti  air^  the  same  gas  k  obtaineil  by  the  burninjc  of  iro 
pyrit^As  (see  p*  499),  and  in  technic  this  substance  is  largely  used  for  tl 
pro«iuction  of  sulphuric  acid  in  place  of  sulphur.  Tho  objeittiori  to  th 
flCHcalled  ** pyrites  acid'*  is  that  the  native  pyrites  usmiily  contain  arseni^ 
ami  the  acid  olitained  therefrom  is  frequently  coutaniinated  with  th& 
deleterious  substance*  Careful  manufacturers,  however,  succeed 
removing  all  traces  of  arsenic  by  treatment  of  the  cnide  acid  with  hydr 
gen  sulphide,  the  excess  of  which  is  removed  from  the  acid  by  heating 
According  as  to  whether  sulphur  or  iron  pyrites  is  employed  in  the  manii 
facture  of  the  sut[>huric  acid,  H|XH*iully  ronstructe<l  funmcesiuxMimpli 
It  miglit  liere  Ik»  said  that  the  limitations  of  this  work  preclude  ent 
into  ihitails  of  technic  of  the  manufacture  of  all  the  (diemicals  her 
scrilxHl ;  the  student  dfisiring  such  is  refrrriMJ  f  <>  stv-itidard  worksnn  chcB 
technology  found  in  the  f^aoe. 

Of  recent  yeiirtt»  the  contuct  mttfuMl  of  rnnnufacturc  of  sulphuric  ticid  has  con 
into  une.     In  this>  proccns  tiie  oxidntiim  of  .^ulphuruu,s  ovide  to  sulphuric  oxi4»  i 
accnniptixherl  by  pawling  a  nuxture  of  the  tirHt-UHfuod  i»\ide  and  of  mt  over 
pktmum  heutwj  to  4O0'-450^('.,  thus  avoiding  the  u*ic  of  nitric  acid— thi? 
nii«hiniK  the  requirf^d  uxyKeti  and  the  pbitinum  brifiging  about  tho  chc^mical  , 
Tlie  prtK'OHi  is  a  commcreml  tfUcceiMi.  and  i»  Mtill  operated  und^r  paten ta» 
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Sulphuric  acid  is  the  most  importaot  manufactured  chemical  known 
to  the  world,  it  being  used  in  numberless  branches  of  trade.  An  indica- 
tions of  its  enormous  consumption  is  the  statement  that  in  this  country 
over  two  to  threti  million  tons  are  made  each  3'ear* 

Three  forms  of  sulphuric  acid  are  recognized  by  the  pharmacopceia : 

ACEDUM    SULPHURICUM— Sulphuric   Acid 

(Acid.  Sulphuric.) 

A  liquid  contaUiiiij  not  less  thao  93  per  cent,  nor  more  than  95  per  cent,  of  HjSDi 
(08»O9).     Preserve  it  m  glassp^toppered  Dotttes. 

Summarized  De»cripiion, 

Colorless,  odorless,  oily  tiqiucl;  ver\'  caustic  and  corrosive;  sp»  gr*,  1.83;  miatrible 
with  water  and  with  alcohol,  with  evolution  of  much  heat;  vaporizes  with  evolution 
of  deose  fumes.     For  detailtj  see  U,8.P.,  p.  24. 

For  tests  far  identity,  for  impurities  (lead,  nitric  or  nitrous  acids,  hydrochloric  acid, 
heay>'  metals^  non-volatile  matter,  sulphurous  acid,  arsenic)  and  for  09^^^  see  U»S.P.^ 
p*  24  and  also  Part  V  of  this  book. 

Retnarks, — This  contains  93  to  05  per  cent,  of  the  absolute  acid,  and 
has  the  specific  gravit}''  1.83,  which  reprevsenta  the  greatest  strength  of 
acid  convenient  for  manufacturing  and  handling.  This  acid  is  a  colorless 
liquid,  of  oUy  consistence,  niiscible  in  all  proportions  of  alcohol  and  water 
with  the  evolution  of  so  much  heat  that  mixing  requires  great  caution 

ACIDUM    SULPHURICUM     DILUTUM— Diluted     Sulphuric    Acid 

(Acid.  Sulph.  DUO 

An  aqueous  solution  containing  not  h^ss  than  9.5  per  cent,  nor  more  than  10.5 
peT  cent-  of  HjSi.)*  (98.09).     Preijterx'e  it  in  glass-stoppercHi  bottles. 
Condensed  Recipe. 

Pbur  50  Gm.  sulphuric  acid  cautiously  into  420  Gm*  dbtiUed  water.     For  detatln 
see  U.S.P. 
Sumtnarised  Description, 

Colorless,  odorless  lif|uid;  strongly  acid  to  taste  and  to  litmus;  »p,  gr.  1,067-  For 
details  sec  U.S.  P.,  p.  25.  * 

For  tests  for  identity,  for  imvurities  (non-volatile  matter,  sulphurous^  uitrtius  and 
hydrochloric  acids,  heavy  metals  and  arsenic)  and  for  assay  see  U.8.P.,  p.  25  and  also 
iWt  V  of  this  book. 

Remarks, — Thia  diluted  form  contains  about  10  per  cent,  absolute 
[fSO^.  As  mentioned  above,  the  dilution  of  the  strong  acid  with  either 
_  >hol  or  water  must  be  performed  with  care,  as  great  heat  is  evolved, 
iTrequently  resulting  in  a  spattering  of  the  hot  acid,  A  rule  always  to  lje 
observed  in  diluting  sulphuric  acid  is  that  the  acid  should  be  poured  in 
a  fine  stream  into  the  water  contained  in  a  shallow  di:Ji.  Never  should 
water  be  poured  into  the  acid,  and  rarely  is  it  advisable  to  perform  the 
dilution  of  the  acid  in  anything  but  a  shallow  open  dish. 

Medical  Properties, — Used  like  aromatic  sulphuric  acid.  The  con- 
itrated  is  never  used  medicinally  except  after  dilution. 

Dose, — 1  mil  (15  minims). 

ACIDUM  SULPHURICUM  AROMATICUM— Aromatic  Sulphuric  Acid 

(Acid.  Sulph.  Arom.) 

Aromatic  Sulphuric  Acid  contains  free  sulphuric  acid  and  ethylsulphuric  acid 
iMBKtier  equivalent  to  not  It^s  than  19  per  cent,  nor  more  than  21  per  cent,  of  HjSO* 
(98,09).     Prwerve  it  in  glass-stoppered  bottles. 
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Canderued  Recipe, 

See  below. 
Summarized  DeseripUon, 

Clear,  reddish-brown  liquid;  aromatic  odor;  sp.  gr.  0.933.     For  details  see  11.8.?., 
p.  24. 

For  teetefar  identity ,  and  for  assay  see  U.S. P.,  p.  25  and  also  Part  V  of  this  book. 

Remarks. — This  pharmaceutic  is  made  by  adding  109  mils  of  the  con- 
centrated acid  to  700  mils  alcohol,  and  when  the  mixture  is  cooled,  there 
is  added  50  mils  of  tincture  of  ginger,  1  mil  of  oil  of  cinnamon,  and  enough 
alcohol  to  make  the  finished  product  measure  1000  mils. 

At  the  first  glance  the  above  recipe  would  indicate  a  10  or  11  per  cent, 
acid,  but  when  it  ia  recalled  that  the  100  mils  of  sulphuric  acid  will  weigh 
183  Gm.,  while  100  mils  alcohol  weighs  but  82  Gm.,  it  will  be  seen  that 
the  strength  by  weight  is  about  20  per  cent.  This  preparation  ia  known 
as  elixir  of  vitriol,  and  replaces  the  original  recipe,  which  was  popular  for 
several  hundred  years.  The  preparation  contains,  besides  sulphuric  acid, 
some  ethyl-sulphuric  acid.     (See  p.  593.) 

Aromatic  sulphuric  acid  affords  the  favorite  means  of  administration 
of  the  acid,  its  chief  use  being  in  the  night-sweats  of  tuberculosis. 

Dose. — 1  mil  (15  minims). 


Fig.  233. — App«ratus  for  manufacture  of  sulphuroua  arid. 

Nardhaueen  eulphturic  acid  is  a  form  of  acid  obtained  by  dbtillin^  completely 
exsiccated  ferrous  sulphate  or  roasted  iron  pyrites  in  dry  retorts.  It  consists  of  a  mix- 
ture of  HfSOi  and  SOi,  and  is,  therefore,  sometimes  assigned  the  formula  H|St<>7. 
A  semisolid  modification  now  in  commerce  consists  almost  entirely  of  SOi.  Oleum 
is  a  liouid  mixture  of  HsSOi  and  SOi  obtained  by  the  contact  process. 

Aodttm  Solphuroittm  (U.S.P.  VIII)  or  eutphuraue  acid,  is  a  saturated  aqueous 
solution  of  sulphurous  oxide,  containing  6  per  cent.  SOi.  In  common  with  all  ternary 
acids,  this  booy  is  derived  from  the  corre8]>ondin^  oxide,  sulphurous  oxide,  which  we 
have  already  learned  is  SOs,  and  this  combines  with  water,  as  shown  in  the  following 
equation : 

SO,     +     H,0     -     H,SO,. 

While  theoretically  all  ternary  acids  are  derivo<l  from  the  oxides  by  treatment  with 
water,  in  the  practical  manufacture  of  ternary  acids  this  method  is  not  always  evident. 
For  instance,  in  the  Markoe  process  of  manufacture  of  phosphoric  acid  (p.  404)  the 
formation  of  the  oxide,  while  occurring,  is  not  expressed  in  the  equation.  Sulphurous 
acid,  however,  is  manufactured  by  the  direct  solution  of  sulphurous  oxide  gas  in  water, 
this  gas  lM»ing  obtained  bv  the  reduction  of  sulphuric  acid. 

Two  opera tions^>xi( fat  ion,  or  the  addition  of  oxygen  to  a  body,  and  reduction, 
or  the  removal  of  oxygen  from  a  substance — are  very  important  operations  in  chemical 
work. 

tSubstances  capable  of  increasing  the  valontre  of  an  clement  at  the  same  time  it 
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ghres  <umEen  to  the  element  are  called  oxiduing  agjents,  and,  on  a  preceding  page, 
nitric  acid,  potassium  permanganate,  and  chromic  acid  were  cited  as  oxidising  agents. 
A  reducizig  agent,  on  the  other  hand,  takes  oxygen  from  a  body  and  reduces  the  valence 
of  one  of  its  elements.  Carbon  (charcoal),  metallic  sodium  (chiefly  as  sodium  alcoho- 
late),  and  glucose  are  examples  of  reducing  agents,  and  usually  in  inorganic  chemistry 
carbon  is  employed.  This  is  true  in  the  manufacture  of  sulphurous  acid,  in  which  the 
reaction  is  as  follows: 

H,S04     «     SOi     +     HfO 

2S0,       +    C        =     2S0,     -f     CO,. 

Both  gases  formed,  sulphurous  oxide  and  carbonic  oxide,  after  washingy^fter 
passing  throush  a  flask  containing  water,  which  will  absorb  such  soluble  impurities  as 
sulphuric  oxioe — are  run  into  cooled  distilled  waten  which  dissolves  the  sulphurous 
oxide  (forming  corresponding  acid),  while  most  oi  the  carbon  dioxide  passes  off. 
Since  the  process  affords  a  striking  illustration  of  the  apparatus  required  in  the  manu- 
facture, washing,  and  collecting  of  gases,  a  picture  of  the  apparatus  is  here  given 
rPig.  233).  Sulphur  dioxide  and  sulphurous  acid  are  employed  because  of  their  re- 
ducmg  action,  both  abstracting  oxygen  from  many  substances  with  which  they  come 
in  contact.  It  is  because  of  this  property  that  these  bodies  are  used  as  bleaching 
agents  and  as  disinfectants,  and  it  is  because  of  the  latter  action  that  the  official  acid  is 
(U  value  in  medicine.  Sulphurous  acid  is  sometimes  used  internally  as  an  antiferment. 
It  soon  loses  the  dissolvea  sulphurous  oxide,  hence  should  be  dispensed  only  in  the 
fresh  state. 

Do9e. — 2  mils  (30  minims). 

ACmUM    PHOSPHORICUM— Phosphoric    Add 

(Acid.    Phos.) 

A  liquid  containing  not  less  than  85  per  cent,  nor  more  than  88  per  cent,  of  HsPOi 
(98.06).     Preserve  it  m  glassnstoppered  bottles. 
Summarized  Descriptioiu 

Colorless,  odorless,  syrupy  liquid;  strongly  acid  to  taste  and  to  litmus;  sp.  gr. 
1.72;  on  heating  it  is  converted  into  pyrophosphoric  acid  and  then  into  metaphoephorio 
acid.    For  details  see  U.S.P.,  p.  21. 

For  testa  far  identity^  for  impurities^  see  diluted  phosphoric  acid.  For  assay  see 
U.S.P.,  p.  21  and  also  Part  V  of  this  book. 

Remarks. — Phosphoric  acid  is  recognized  by  the  pharmacopoeia 
in  the  form  of  an  85  to  88  per  cent,  solution,  the  so-called  "syrupy  phos- 
phoric acid."  It  is  made  by  the  oxidation  of  phosphorus  with  nitric 
acid,  a  process  accompanied  by  some  danger,  hence  the  recipe  is  omitted 
in  the  present  pharmacopoeia,  since  the  chemical  can  be  best  and  most 
cheaply  prepared  by  the  large  manufacturer.  The  equation  of  the 
reaction  is 

6P        +     lOHNOa     =      3P»0*      -f      oH,0     +     5N,0, 
P,0»     -h     3H,0  =      HePaOg    =      2H,P0«. 

Let  us  go  over  the  reasoning  employed  in  figuring  out  these  quantities.  We  want 
to  make  PjOj;  we  need  for  this  five  atoms  of  oxypen.  We  have  learned  that  2HN0a 
yield  three  atoms  of  oxygen;  three  is  not  divisible  into  five;  hence  to  make  PjO*  will 
require  the  amount  of  oxygen  from  nitric  acid  corresponding  to  the  least  common 
multiple  of  three  and  five.  This  is  fifteen.  Fifteen  atoms  of  oxygen  are  needed; 
2HNO>  yield  three  atoms  oxygen;  hence  to  furnish  150  will  require  5  X  2HNOs  or 
lOHNO,. 

We  are  making  PiO».  One  molecule  of  this  contains  five  atoms  of  oxygen.  We 
have  fifteen  atoms  of  oxygen;  hence  can  make  SPjOs;  for  3  X  50  =  150.  Lastly, 
we  see  that  in  3PiO»  there  are  six  phosphorus;  hence  we  begin  the  eq^tion  with  six 
atoms  of  phosphorus  and  ten  molecules  of  nitric  acid. 

If  to  one  molecule  of  P2O5  we  add  one  molecule  of  H2O,  we  get  two 
molecules  of  metaphosphoric  acid,  HPO3.  If,  on  the  other  hand,  as 
above,  we  add  three  molecules  H2O  to  one  molecule  of  P2O6,  we  get  two 
molecules  of  the  official  (so-called  ortho-)  phosphoric  acid,  HsPOi. 
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A  Igbb dangerous  mcthad  of  manufacture  than  that  just  given,  devised] 
by  Professor  Markoe  for  the  use  of  the  retail  pharmacist,  connii^ted  in 
treating  phosphorus  under  the  surface  of  wat^r  with  bromine  and  a  .small 
quantity  of  iodine^  and  at  the  end  of  the  reaction  nitric  acid  is  added. 
The  reaction  runs  in  three  distinct  stages.     First,  phosphorus  and  bro-j 
mine  unite  to  form  phosphorus  pentabromide,  viz.: 


(1)     P     4-     Br, 


PBr*. 


This  decomposes  in  the  presence  of  vvaterj  with  the  formation  of  pbos- 
phoric  acid  and  hydroliromic  acid: 

(IF)     PBr*     +     4H,0     -     H.Pih     +     5HBr, 

The  nitric  acid  liberates  bromine  from  hydrobromie  acid: 


(111)     6HBf     +     2HNOj 


Br* 


4H,0     ^     X,0,. 


The  bromine  here  freed  acts  on  another  portion  of  the  phostthonui^^ 
and  the  reactions  I,  II,  and  III  are  repeated  in  regular  order  as  long 
any  phosphorus  remains  unoxidized. 

Il  will  be  seen  that  the  ultimate  rcsuh  of  thU  prc^ccss  ia  thp  snrac  n~  *^-*  ^f  th«] 
first  prtjcess,  nitric  acid  being  the  real  oxidizing  agent  in  both  eaM*«.  \\ 

(it  the  bromine  in  the  second  proeeaa  is  to  leiiseti  the  violence  of  th»^  r**'   i 
bringing  the  nitric  acid  in  contact  with  the  phosphorus^  insuring  :i 
of  the  gfiseoud  nitrogen  dioxide;  for  be  it  remembered  that  nn>at  » 
either  tri  a  sudden  evolution  or  a  sudden  contraction  of  a  gai*.     If  th* 
planned  to  permit  the  evolution  of  a  gas  during  several  hours,  no  <1 
but  if  the  same  amount  of  gaa  is  evolved  in  a  few  momenta,  a  violent  explosion  uccur« 
(p.  422). 

In  both  processes  the  liquid  remaining  at  completion  of  reaction] 
is  evaporated,  partly  to  remove  the  last  traces  of  nitric  and  nitrous  | 
acids  (also  bromine,  in  last  process),  and  also  to  concentrate  the  prod- 
uct   to   the  official  strength.     The  last  ta^k  is  very  tedious  if  carried  i 
out  in  an  o|X'n  evap*>rating  dish,  and  in  the  writer's  experience  he  haai 
tiever  .succeeded  in   making  an   acid   of  pharmacopa^ial  i^lI•ength.   tlie 
strongest  he  produced  l>eing  alwut  65  per  cent.     Under  the  pharmacopcBia 
of  ]Hh(),  where  a  50  \h*v  cent,  acid  was  directed,  the  Markrwr^  process  wail 
feasible  for  the  retail  pharmacist,  but  now  that  the  pharnjacopti^ia  de- 
mands the  more  concentrated  form,  we  are  brought  back  to  the  original  i 
pnifiosition  that  the  pliarmacist  had  better  purchase  his  phosphoric  iicid.  J 
Much  of  the  phosphoric  acid  of  commerce  contains  arsenic,  and  the  origin  I 
of  this  impurity  is  of  interest  as  showing  how  persistently  impurities  ma^f | 
Rjmetimes  cling  to  chemicals,  even  though  the  original  suljstanee  has  un- 
tirT^one  several   changes.     The  arsenic  in  the  phosphoric  acid  is  due  til] 
jLt-t'tiic-contaminated    phospliorus.     The    phosphorus    obtains    it   from] 
nr^*  tiic-contaniinated    sulphuric   acid,    while   the    sulphuric   acid   con-( 
taniinated  with  arseiiic  is  usually  that  mantifactured  from  iron  pyrit<^J 
in  which  the  arsenic  ortginally  occurred.     It,  therefore » l>ehoovt^  every 
careful  pharmacist  t^^i  test  lx)th  his  phos^ihoric  acid  and  his  siidium  phoE^J 
phate  for  arsenic  by  t  be  t  ests  prescribed  in  the  pharmaeopa^in.    (SeeFati  V.)  I 

ACIDUM    PHOSPHORICUM    DILUTUM— DUuted    Phosphoric  Acid 

(Acid.  Phos.  DIL) 

An  ttquooiiii  fkilution  roritnining  not  less  than  %5  per  eenl*  nor  more  thiiQ  10.5 
per  c«at,  of  lltKh  i'.l>i0«\j.     Prf^icrve  it  in  wcljHstopperud  botilrs. 
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Candemed  BeHpe, 

Mix  100  Om.  phosphoric  acid  with  765  Gm.  distilled  water. 
Summarizetl  Dcacriptian, 

Clear,  colorless,  odorless  liquid;  strongly  acid  to  taste  and  to  litmus;  sp.  gr.  L057. 
For  details  see  U.S.P.,  p.  21. 

For  tejttit  for  identilfj,  for  impurities  tmetaphosphoric  and  pyrophiiHphonc  acids; 
phoisphorotia,  hypopho^phorous,  sulphuric  and  nitric  neida;  heavy  tuetals,  arsenio 
and  phosphates)  and  for  msay  see  U.S.P.^  p.  21  and  also  Part  V  of  this  book. 

Remarks, — This  body  represents  the  strong  acid  diluted  with  a  suffi- 
cient quantity  of  water  to  make  it  contain  10  per  cent,  of  absolute  Il-POi. 
These  two  acids  are  employed  as  nervous  stimulants,  although  for  such 
purpose  that  popular  remedy,  acid  phosphaies^  is  more  frequently  em- 
ployed. A  recipe  for  this  preparation  may  be  found  in  the  National 
Formulary  under  the  title  of  liquor  acidi  pho.'iphonci,     (t^ee  p*  384,) 

It  will  be  observed  that  the  theoretic  construction  of  the  phosphoric 
acid  is  based  on  the  adtlition  of  three  molecules  of  water  to  one  molecule 
of  phasphoric  oxide,  this  yielding  H1PO4 — the  so-called  orthophosphoric 
acid.  As  explained  on  p.  358,  this  substance  is  not  the  true  ''ortho-*' 
acid*  If  the  same  oxide  is  combined  with  one  molecule  of  w^ater,  the 
following  reaction  occurs: 

PjO*     +    H,0     =     2HP0,, 

metaphosphoric  acid  being  formed.  This  metaphosphoric  acid  is  called 
glacial  phosphoric  acidj  because  on  cooling  it  becomes  a  transparent, 
ice-hke  solid. 

Under  this  division  mention  may  be  made  of  pyro phosphoric  acid^ 
H^P^Ot*  The  composition  of  this  body  will  Ije  considered  when  discussing 
sodium  pyrophosphate  (p.  441),  and  mention  is  here  made  merely  to  call 
attention  to  the  test  distinguishing?  between  the  three  forms,  ortho-j  meta-, 
and  pyro-phosphoric  acids,  these  three  being  also  called  respectively  the 
tribasic,  monobasic,  and  the  tetrabasic  phosphoric  acids.  (See  p.  359.) 
Orthophosphoric  acid  does  not  coagulate  albumin  (white  of  egg),  and 
forms  a  yellow  precipitate  of  silver  phosphate  on  the  addition  of  silver 
nitrate  solution.  Metaphosphoric  acid  coagulates  albumin,  and  gives 
a  whit«  precipitate  with  silver  nitrate,  wiiile  pyrophosphoric  acid  does 
not  coagulate  albumin,  and  gives  a  white  precipitate  with  silver  nitrate. 
Silver  nitrate  reactions  also  apply  to  the  sahs  of  these  acids,  but  the  albu- 
min test  can  be  used  only  wit  h  the  free  acids. 

Dose, — 2  mils  (30  minims). 

Liquor  Phosphatum  Addus  (N.F.)  or  solttUon  of  acid  phoa^^hai^  ia  now  made  bv 
diaBolving  precipitated  chalk  and  magnesium  carbonate  in  a  ddut^d  phosphoric  acid, 
the  former  methixi  of  pn'panvtion  from  bone  ash  (p.  384)  being  abandoned. 

Liquor  Phosphalurn  (^^ompoaitwi  (N,Fj  is  discussed  on  p.  19L 

ACroUM    HYPOPHOSPHOROSUM.— Hypophosphorous    Acid 

(Acid,  Hypophos.) 

An  aqueous  solution  containing  not  less  than  30  per  cent,  nor  more  than  32  per 
Bt.  of  HPHjOf  (66.06).     Preserve  it  in  glass-stoppered  bottles. 

imari2td  Description. 

Colorless  or  faint-yellow,  odorless  liquid;  strongly  acid  to  taste  and  to  litmus; 
gp.  gr.  1-13;  on  heating  it  decompasM'S  into  phosphine  and  phosphorous  acid.  For 
details  SL^  U.S.  P.,  p.  15. 

For  ienUfor  iilcntily.  for  impurities,  see  diluted  hypophosphoroufl  acid.  For  €t99ay 
me  U.S. P.,  p,  16  and  abo  Part  V  of  this  book. 

Remarks, — This  official  contains  30  to  32  per  cent,  of  absolute  hypo- 
pbospborouB  acid.     The  usual  method  of  paanuf  actiu^e  is  by  a  modification 
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of  the  Fothergill  process,  potassium  hypophosphite  beii\g  treated  with 
enough  tartaric  acid  to  precipitate  all  the  potassuun  in  the  form  of  insolu- 
ble potassium  bitartrate.  Among  other  processes  which  have  been  su^^ 
gested  is  the  treatment  of  calcium  hypophosphite  with  oxalic  acid  or 
ammoniiun  oxalate  in  which  case  the  following  reaction  occurs: 

Ca(PH,0,),     -f     H,C,0«     -     2HPH,0,     -f     CSaCOi. 

the  calcium  oxalate  being  then  filtered  from  the  solution  of  the  acid. 
A  third  process  is  by  treatment  of  barium  hypophosphite  with  sulphiuic 
acid,  precipitated  barium  sulphate  being  removed  by  filtration. 

The  pharmacopceia  writes  the  formula  of  hypophosphorous  acid 
HPHsO).  This  is  because  it  has  but  one  replaceable  hydrogen.  Its 
composition  has  been  the  subject  of  considerable  discussion,  but  now  its 
graphic  formula  is  supposed  to  be 


p 


-OH 
H 


The  valence  of  phosphorus  is  five,  just  as  in  phosphoric  acid.  This  is 
totally  different  from  what  we  usually  find  in  various  acids  of  the  same 
element,  and  constitutes  one  of  the  weak  points  in  the  valence  theoiry. 

ACmUM  HTPOPHOSPHOROSUM  DILUTUM— DUuted  Hypophos- 
phorous Acid  (Acid.  Hypophos.  Dil.) 

An  aqueous  solution  containing  not  less  than  9.5  per  cent,  nor  more  than  10.5 
per  cent,  of  HPHsOs  (©6.06).     Preserve  it  in  weU-stoppered  bottles. 
Condensed  Recipe. 

Mix  100  Gm.  hypophosphorous  acid  with  210  Gm.  distilled  water.  For  details 
see  U.S.P.,  p.  160. 

For  tests  for  identity^  for  impurities  (barium,  oxalic  acid,  heavy  metals,  arsenic) 
and  for  assay  see  U.S.P.,  p.  16  and  also  Part  V  of  this  book. 
Summarized  Description, 

Colorless,  odorless  liquid;  strongly  acid  to  taste  and  to  litmus;  sp.  gr.  1.042.  For 
details  see  U.S. P.,  p.  16. 

Remarks, — This  10  per  cent,  acid  is  directed  in  the  present  pharma- 
copoeia to  be  made  by  diluting  the  official  stronger  acid.  Diluted  hypo- 
phosphorous acid  is  official  because  a  constituent  of  s>Tup  of  hypophos- 
phites.  It  is  rarely  used  alone,  but  when  it  is,  its  action  is  similar  to 
that  of  the  better-known  hypophosphites  of  the  alkalies. 

Dose, — 5  decimils  (8  minims). 
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CHAPTER  XXV 
THE  METALS^POTASSIUM 


EThe  elements  thus  far  considered  are  grouped  in  the  class  which  are 
ed  non-metals  or  metalloids.  As  already  mentioned,  however,  a 
rp  distinction  between  the  positive  and  the  negative  elements  is  a 
matter  of  considerable  difficulty,  and  even  so  it  is  difficult  to  decide 
whether  a  given  element  is  metallic  or  non-metallic.  In  choosing  a 
definition  for  the  metals,  about  all  that  can  be  said  is  that  those  substances 
are  metals  which  possess  a  metallic  lustre  and  which  are  good  conductors 
of  electricity.  Their  oxides,  when  they  dissolve  in  water,  usually  have  an 
alkaline  reaction,  although  several  of  the  elements  which  we  are  now^  to 
ooQsider  will  be  found  to  possess  oxides  w^hich  are  more  acid  than  basic. 
It,  therefore,  resolves  the  definition  to  the  one  statement  that  metals  are 
good  conductors  of  electricity. 

The  alkaUne  metals  are  the  group  of  elements,  lithium,  soaium,  and 
potassium,  to  which  is  added  the  radical,  ammonium  (NH4),  it  possessing 
properties  so  similar  to  the  three  metals  just  mentioned  that  its  compounds 
are  considered  with  them.  It  might  be  added,  too,  that  the  rare  ele- 
ments rubidium  and  caesium  belong  to  this  group,  but  since  they  have 
DO  pharmaceutic  application,  nothing  need  be  said  of  them  in  this  work. 

These  alkaline  metals  possess  many  characteristics  in  common. 
They  all  possess  the  valence  i,  are  soft  and  easily  oxidizable  substances, 
and  are  the  only  metals  w  hose  carbonates  are  soluble  in  water.  This  fact 
is  used  in  analytic  chemistry  for  separating  the  salts  of  these  four  metals 
from  the  other  metals,  as  will  be  seen  in  Part  V. 

POTASSIUM 

Symbol,  IC     Atomic  weight,  approximately  39 

This  element  is  found  in  cartiallite,  which  is  a  mixture  of  potassium 
and  magnesium  chlorides,  and  in  sylvite^  which  is  chiefly  potassium 
chloride — these  two  ores  are  obtained  from  the  mines  of  Stassfurt,  Ger- 
many. Another  .soiu'ce  of  potassium  is  auint,  or  the  washings  of  wool 
The  freshly  sheared  wool  is  roughly  cleaned  by  washing  in  water,  the 
washings  are  then  concentrated,  and  from  them  is  obtained  wool-fat  by 
ex*  I  with  the  proper  solvent*     In  the  residue  is  found  potassium 

in  'dly  large  amounts  to  be  a  commercial  source  of  the  element, 

Putassmm  carbonate  is  also  extracted  from  the  residues  in  the  manufacture 
of  beet-sugar  (vinusse),  while  large  amounts  are  obtained  from  ashes  of 
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wood  by  lixivJation.     Lately  attemplH  have  l>een  made  to  obtaiD  pot 
slum  salts  from  sea  weed. 

Potassium  was  isolated  by  Sir  Humphrey  Davy  in  1807  in  his  clasmc 
researchf^H  in  electricity.  He  submitted  potassa  to  electrol>'^is,  placing  a 
small  hmip  on  a  piece  of  platmujn  foil,  which  was  then  connected  with 
the  negative  pole  of  the  battery.  Bringing  the  positive  pole  in  contact 
with  the  potassa  the  latter  dissociated  and  small  globules  of  metallic 
potassa  were  formed. 

The  electrolysis  of  pota^um  in  Davy's  day  was  too  expenisive  a 
process  for  commercial  application,  and  the  metal  was  first  produced 
commerciallv  by  Brunner  by  another  proces.s — by  heating  potassium 
carbonate  wnth  carbon  in  a  retort  to  lOWC^*,  when  jx»tassium  and  carbon 
monoxide  were  produced,  as  shown  in  the  following  equation: 


KiCO,    +    Ci 


Ks     -h    3C0. 


This  process  is  accompanied  with  danger,  inasmuch  as  carbon  mon- 
oxide forms  with  potassiimi,  as  well  as  with  several  other  metals  (copper, 
for  example),  well-defined  solid  carbonyl  derivatives.  In  the  isolation 
of  potassium  the  carbonyl^  KCO,  clogs  up  the  delivery  tube  leading  from 
the  retort,  and  with  the  stoppage  of  this  outlet  explosion  of  the  retort 
occurs.  This  danger  has  been  avoided  by  arranging  the  ap})aratU3, 
whereby  a  plunger  is  made  to  fit  in  the  delivery  tube,  and  by  pas.sing  this 
plunger  up  and  down  the  obstructions  were  removed.  It  shouM  have 
been  stated  that  the  delivery  tube  terminates  in  a  vessel  cm;  lid 

petroleum  or  benzin,  in  order  that  the  potassium  will  be  «  i  a 

medium  by  which  it  is  not  affected,  and  which  will  protect  it  from  atmoe- 
pheric  action. 

potassium  is  now  being  made  on  a  large  scale  by  electrolysis  of  potas- 
sium hydroxide,  the  reduction  in  the  cost  of  the  production  of  electricity 
since  Dav^^'s  day  permitting  the  commercial  application  of  Davy's 
process* 

Potassium  is  a  sflvery  metal  lighter  than  water  and  of  the  consistence 
of  wax,  hence  it  can  be  readily  cut  with  a  knife.  A  freshly  cut  surface,  after 
exposure  to  air,  l>ecomes  white  aiid  granular,  due  to  the  formation  of  the 
potassium  earl)onate.  Metallic  [X)tassium  combines  so  readily  with 
oxygen  that  when  exposed  to  the  air  the  action  is  so  energetic  that  the 
iiiet4il  bums.  Likewise,  when  the  metallic  potassium  is  throw^n  on  the 
Burface  of  water  it  combines  w  it  li  the  same,  forming  potassium  hydroxide, 
as  shown  in  the  following  equaticui : 

K     +    H,0     m     KOH     -h     li 

and  the  heat  of  the  reaction  is  sufficient  to  cause  an  ignition  of  the  hvdro- 
gen,  which  burn'-'  with  expJosive  violence.  Hence  great  care  should  W 
taken  in  the  1  _  of  potas.siurn,  and  particular  caution  must  l>c  cxer- 

died  in  coml>  rae  with  water.     For  this  reason  the  metalHc  potas- 

sium is  always  kept  und^  substances  devoid  of  oxygen,  such  as  benxin  or 
petroleum. 

The  statements  just,  given  emphaidse  the  care  to  be  used  in  handttng 
potattftium.  In  weighing  it  one  rapidly  cuts  from  the  piece  the  oxidijced 
ext<*rior  and  then  premises  the  pure  metal  of  the  interior  rapidly  between 
filter-paper  to  remove  the  last  traces  of  the  liquid  in  which  it  has  been 
kept.  Thus  it  can  l>e  weighed  u^)on  a  watch-glass,  although  in  eases  of 
large  quantities  it  b  best  to  weigh  aame  under  [)etroleum,  leaving  the 
drying  of  the  metal  until  it  has  been  weighed. 
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The  tests  for  potassium  are,  first,  the  characteristic  crystaUine  pre- 
cipitate that  pota^ium  salts  yield  with  platinic  chloride.  The  separation 
of  this  precipitate  is  facilitated  by  the  addition  of  a  few  drops  of  alcohol 
to  the  concentrated  aqueous  soUition.  Another  test  is  the  white,  cr^^stal- 
line  precipitate  of  cream  of  tartar,  produced  when  a  potassium  salt  is 
brought  in  contact  with  the  proper  quantity  of  tartaric  acid,  as  shown  in 
the  following  equation: 

KCl     -f     HjCiHiOs     =     KHC4H4O6     +     HCl. 

One  of  the  most  sensitive  tests  is  the  violet  tint  imparted  to  a  colorless 
flame. 

THE  OFFICIAL  COMPOUNDS  AND  PREPARATIONS  OF  POTASSIUM 

Potaasium  acetate^  99  per  cent,  absolute  KCjHiO?. 

Fotaaaium  bicarbonate^  99  per  cent,  ab^^otute  KHCOi. 

Potassium  bitartrate,  99.5  per  cent,  absolute  KHG4H40i* 

BotASBium  bromide,  98.5  per  cent,  absolute  KBr. 

BotEflsium  carbonate,  99  per  cent,  absolute  KiCOg. 

Potassium  chlorate^  99  per  cent,  absolute  KClOa. 

Loienges  of  potassium  chlorate.     Pharmaceutic. 

Potassium  citrate,  99  per  cent,  absolute  KiCcHiOjHiO. 

Effen-escent  potassium  citrate  containa  20  per  cent,  official  citrate. 

Solution  of  potassium  citrate  cont^iins  8  per  cent.  aQhydroue  citrate. 

Potassium  and  sodium  tartrate*,  99  per  cent,  abs^jlute  KNaC4H40»4HtO. 

Potassium  hydroxide,  85  per  cent,  absolute  KOII. 

Solution  of  potassium  hydroxide  contains  not  less  than  4.5  per  cent^  aljsolute  KOH. 

Potaasium  h>T3ophosphite^  98  per  cent,  absolute  KPHjO*. 

Folaaaium  iodide,  99  per  cent,  absolute  KL 

Potassium  nitrate,  99  per  cent,  absolute  KNO3, 

Potassium  permanganate,  99  per  cent,  absolute  KMnOt. 

Sulphurate*!  potassa.  12.8  ner  cent.  S. 

We  might  also  add — 

Aluminum  and  potiissium  sulphate  (considered  among  the  aluminum  salts)* 
Solution  of  potassium  arsenite  (considered  among  the  arsenic  salts). 
In  going  over  the  preparations  of  c^ach  metal  we  can  usually  note  a  certain  salt  of 
the  metal  that  is  used  in  making  the  other  salts  of  the  same  metal.  Thus,  with  the 
sUudies  the  carbonates  are  the  salts  usually  employed.  The  salt  thus  selectcti  us  a 
"stock  salt'*  is  chosen  for  the  most  pnveticTHl  reasons.  Among  the  deciding  factore» 
cheapness  and  easy  decomposition  are  the  most  important.  Thus^  with  the  alkalies, 
the  chlorides  are  the  niost  abundant  salts,  but  since  they  are  not  easily  (ieeompoaed, 
they  arc  converted  into  carbonates,  which  are  generally  used.  But  bctsi^icsi  thesa 
two  factors  other  considerations  come  into  play.  Thus,  in  making  potjissium  cora- 
pounda  the  carbonate  itself  is  not  usually  ejmplo3'ed,  because  it  is  quite  dehquescent 
■  difficult  to  purify,  therefore  the  bicarbonate,  which  occurs  in  handsome  crystals, 
sleeted.  Hence,  mere  cheapness  is  not  the  absolute  guide  in  the  choice  of  material, 
;  utility,  average  purity,  and  ejise  of  action  are  among  the  other  factors  considered. 


POTASSn  HYPROXmUM— Potassium  Hydroxide 

(Pot,  Hydrox. — Caustic  Potash— Potassium  Hydrate) 

It  emitama  not  less  than  80  per  cent,  of  KOU  (50.11).  Preserve  it  in  \vell-<'lose<i 
containers.     If  bottles  are  uaed  they  must  be  mode  of  hard  glass. 

ftised  masses  or  brittle?   sticks;  very  caustic:  deUquescent  in  air» 
ah'  .  atpr  and  carbon  dioxide;  soluble  in  0.9  part  01  water  and  2,4  parto, 

of  tdvtj  !v   tlkalme.     For  details  see   ir8.P<,  p.  338.     For  tests  for  idtntUy, 

for  iw,  ;  .i.y  mctabi,  organic  matter,  insoluble   matter)  and  for  assay  see 

U.8.P  ,  I      '  ''  iiiil  also  Part  V  of  this  book. 

/if  f/fa//.N.^The  ofBcial  chemical  must  contain  at  least  85  per  cent, 
pota^um  hydroxide,  a  100  per  cent,  sp**ciinen  being  almost  impossible 
^u:ept  when  just  solidified,  as  it  rapidly  absorbs  water  from  the  air. 
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Potassium  hydroxide  Is  usually  made  by  the  evaporation  of  a  tolut  ion 
of  potussa,  the  manufacture  of  which  will  he  piven  below.  Official  potas^a 
usually  comes  into  the  market  in  the  form  of  cylindric  sticks,  aljout  \^ 
inch  in  diameter,  the^e  being  made  l)y  melting  the  potassa  and  pouring 
into  molds.  The  fusion  of  the  potassa  is  an  operation  whicli  must  he 
carefully  conducted,  as  the  molten  mass  makes  a  very  painful  bum, 

Potassa  is  very  deliquescent,  and  therefore  must  be  kept  in  well- 
stoppered  bottles.  It  is  a  practice,  on  the  first  opening  of  a  Injttle  of 
potassa,  to  seal  it  with  a  considerable  quantity  of  wax,  so  that  on  open- 
mg  at  later  periods  an  air-tight  joint  can  be  renewed  by  simply  passing 
a  hot  spatula  over  the  wax. 

Potassa  is  considerably  used  in  chemical  manufacturing,  as  will  be 
noted  in  the  following  pages.  Its  volumetric  solution  (see  Part  X),  is 
used  for  estimating  the  strength  of  acids.  Medicinally,  potassa  is  u«ed 
externally  as  a  caustiCi  the  official  sticks  being  brought  in  direct  contact 
with  the  surface  desired  to  be  burned.  Its  action,  however,  is  so  severe 
that  in  modern  medicine  its  use  is  comparatively  rare.  The  internal 
administration  of  potassa  is  alwa>'s  in  the  form  of  the  official  solution. 

It  wilt  be  noted  that  the  present  pharmacopcpia  calls  potassia  ^'potas- 
sium hydroxide,"  and  not  potassium  hydrate,  the  same  rule  toeing  true 
of  all  metallic  hydrates.  (See  Sodium  Hydroxide,  Ferric  Hydroxide^ 
etc.)  This  is  in  line  with  the  modem  chemical  nomenclature,  which 
attempts  to  limit  the  word  hydrate  to  water  of  cr>'stallization.  (Set* 
p,  150.) 

Lye  is  supposedly  cnidepotassiuni  hydroxide*  althouRh  much  of  the  com  miirr  Ul 
lye  is  sodium  hydroxide.  While  not  as  pure  aa  the  official  variety,  it  is  frequently 
stronger  than  85  per  cent. 

PotassA  cum  Calce  (U.S.P.  1S90;  N.R  IV)  rcprcaents  the  official  potaaaa  diluted 
with  its  own  weij^ht  of  fn^hly  burned  lime,  the  two  being  rubbed  together  in  a  wmih 
iron  mortar  until  a  powder  is  formed.  Thi«  preparation  ia  supposed  to  be  tmed  a«  » 
eaustic  in  preference  to  the  pure  potaaaa.     It  ia  never  used  internally. 


LIQUOR  POTASSn  HYDROXIDI— Solution  of  Potassium  Hydroxide 
(Liq.  Pot  Hydr ox.— Liquor  Potasste — Sohition  of  Polnssa) 


f  KOI  I  mil),   pfo- 

uH^,  and  provided 


An  aqueoua  solution  containing;  not  hstt  than  4.5  piT  r^n'i 
«er\'«  Hotution  of  Potaarium  Hydroxide  in  bottlw?  inmie  * 
with  rubber  stoppers  or  with  glasa  stoppers  coate<i  with  |*  m. 

Condensed  Recipe. 

Dissolve  60  Gm*  potaasium  hydroxide  in  IHO  Om.  water.     For  details  aec  TAP. 


Cl^nr.  rolorlon,  odorlesB  liquid;  rnui^tir:  strongly  alkaline;  absoHw  rarbon  dtoxklis 
^  UAP,  p.  252, 


from  p,  Kr.  1045.     For   1 

F<  >  r  ideniiiy^  and  fur  (  mm)  potasfsium  hydroxide.     For  tump  me 


i:*S,P,,  p,  202  and  alao  Part  V  of  Uiisi  book. 

Remarks, — This  preparation ^  commonly  csJUhI  soluiUm  of  potn^sa, 
is  now  directed  to  l»c  made  l»y  the  simple  solution  of  stick  caustic  potas^h 
(potassium  hydroxide  of  the  prci*cnt  i>hannacopa?ia)  in  water.  The 
recipe  of  the  U.S.P.  1890,  iciven  in  detail  iti  Part  VII,  consiats  of  a  double 
decomposiition  between  potajisium  bicarbonate  and  calcium  hydroxide, 
as  shown  in  the  following  equation : 

KHCX),     +    Ca(OH),     -     C«€0,     +     KOH     4-     HiO 

Lei  us  make  ihi«,  if  possible,  sf  iU  clearer  by  graphic  expressioQ: 
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PoUunum 

Calcium 
hudrate 

K 

H 

CO, 

KHCO, 

+ 

OH     1 
OH 
Ca      1 
Ca(OH)t 

KOH    Potassium  hydrate. 

HOH    Water. 

CaCOi  Calcium  carbonate. 

Note  that  in  figuring  out  these  processes  it  is  the  practical,  rather 
than  the  theoretic,  side  that  is  considered.  The  compounds  used  are 
always  the  cheapest  that  will  answer  satisfactorily.  Thus  in  the  process 
just  given,  magnesium  hydroxide  could  be  used  just  as  well  as  that  of 
calcium,  but  it  is  not  so  employed  merely  because  it  is  no  better  for  the 
purpose  than  slaked  lime  and  it  costs  much  more. 

It  will  be  noticed  that  the  calcium  is  removed  in  the  form  of  an  in- 
soluble calcium  compound,  leaving  nothing  in  solution  but  potassitun 
hydroxide,  provided  that  the  proper  molecular  proportions  are  employed. 

Solution  of  potassa  is  a  colorless  liquid,  having  a  very  acrid  caustic 
tast«  and  strongly  alkaline  reaction.  It  is  so  strongly  aJkaline  that  it 
attacks  the  glass  of  the  bottles  in  which  it  is  kept,  forming  therein  a 
precipitate  of  potassium  silicate.  For  the  same  reason  it  causes  the  glass 
stopper  to  adhere  to  the  neck  of  the  bottle.  Therefore,  if  the  solution  is 
kept  in  glass-stoppered  bottles,  the  stoppers  should  be  protected  by  being 
smeared  with  petrolatum. 

For  the  purposes  of  the  practical  pharmacist  the  method  of  manu- 
facture of  the  present  pharmacopoeia  is  better  than  the  chemical  process 
given  above,  as  large  quantities  of  the  solution  of  potassa  should  not 
be  kept  on  hand,  owing  to  the  fact  that  it  rapidly  deteriorates  in  strength, 
and  the  present  official  process  affords  an  easy  method  of  making  up  small 
quantities. 

Solution  of  potassa  is  used  as  an  antacid. 

Dose. — 1  mil  (15  minims)  largely  diluted  in  water. 

In  cases  of  poisoning  by  potassa  or  its  solution  the  antidote  is  that 
used  for  all  caustic  alkalies,  namely,  a  mild  acid,  such  as  vinegar  or  lemon- 
juice. 

Note  that  potassium  and  potassa  are  not  the  same.  Potassium  is  the 
element — the  light  alkali  metal  of  the  symbol  K.  Potassa,  or  caustic 
potash,  is  the  hydroxide  of  potassium,  its  formula  being  KOH.  Abandon 
the  antiquated  habit  of  saying  ** chlorate  of  potash,'^  "carbonate  of 
potash,^'  and  so  on.  Say  '* potassium  chlorate,"  or  "potassium  car- 
bonate," and  thus  have  labels  printed,  gradually  educating  the  public. 
The  question  of  label  printing  deserves  more  time  than  is  usually  given  it. 
We  take  the  labels  as  the  printer  sees  fit  to  spell  them,  because,  forsooth! 
they  are  cheap. 

Shop  lal^els  should  follow  pharmacopoeial  changes,  and  in  so  doing 
it  is  best  to  have  both  the  old  and  the  new  names  on  the  label,  as  suggested 
l)elow;  for  some  conservative  people  would  be  suspicious  were  only  the 
new  name  on  the  label.     The  suggested  label  is  as  follows* 


POTASSIUM  CHLORATE. 

(Chlorate  of  Potash.) 
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POTASSA  SULPHURATA— Su^>hurated  Potassa 

(Pot,  Sulphtirat. — ^Liver  of  Sulphur) 

A  mixture  composed  chiefly  of  potassium  polysulphides  and  potassium  thiosul- 
phate  and  contaimng  an  amount  of  sulphides  corresponding  to  not  less  than  12.8 
per  cent,  of  sulphur  (S).     Preserve  it  in  well-closed  containers. 
Summarized  Description. 

Irregular  pieces;  liver-brown,  greenish-yellow  or  gray  according  to  age;  unstable; 
odor  of  hydrogen  sulphide;  soluble  in  water.     For  details  see  U.S. P.,  p.  330. 

For  tests  for  identity ^  and  for  assay  see  U.S. P.  and  also  Part  V  of  this  book. 

Remarks. — This  product  is  made  by  heating  together  potassium 
carbonate  and  sublimed  sulphur  in  a  covered  crucible  until  the  mass  is 
in  a  state  of  perfect  fusion. 

According  to  the  proportional  quantities  of  the  ingredients,  and 
also  the  amount  of  heat  employed,  any  of  the  following  reactions  may 
occur: 


I.  3K,C0,     +     6S,     =     2KSi     + 

K,S,0, 

+ 

SCO,. 

II.  3K,C0,     +     4S,     =     2K,S,     + 

K,S,0, 

+ 

SCO, 

II.  4K,C0,     +     5S,     =     3KsS,     + 

K,S04 

+ 

4C0,. 

This  shows  that  sulphurated  potassa  is  not  a  definite  chemical,  but  a 
mixture  of  the  polysulphides,  the  sulphate,  and  the  thiosulphat«  of  po- 
tassium. 

Sulphurated  potassa,  when  freshly  prepared,  is  in  the  form  of  irregular 
pieces,  of  a  liver-brown  color,  and  from  the  last  fact  it  has  been 
given  the  synonym  liver  of  sulphur.  On  exposure  to  air,  however,  it 
absorbs  moisture,  oxygen,  and  carbon  dioxide,  changes  to  greenish  yellow, 
and  eventually  to  a  gray  mass,  the  latter  consisting  of  potassium  carbon- 
ate, thiosulphate,  and  sulphate.  It  is  needless  to  say  that  only  the 
liver-colored  preparation  should  be  dispensed,  and  this  necessity  renders 
the  preparation  ineligible.  The  manufacture  of  it  by  the  retail  pharma- 
cist is  a  matter  of  considerable  difficulty  and  uncertainty,  and  yet  if 
purchased  in  pound  lots  from  the  manufacturer,  it  becomes  useless,  or 
almost  so,  before  a  quarter  has  been  used;  moreover,  there  is  no  satis- 
factory method  of  preserving  it. 

Sulphurat<?d  potassa  is  sometimes  used  under  the  name  of  potassium 
sulphide  as  a  laxative,  in  5-grain  doses. 

POTASSn  ACETAS— Potassium  Acetate 

(Pot  Acet) 

It  contains,  when  dried  to  constant  weight  at  150^0.,  not  loss  than  99  per  cent,  of 
KCjHiOj  (98.12).     Preserve  it  in  air-tight  containers. 
Summarized  Description. 

White  powder  or  satiny  crystalHne  masses;  very  dchque»ccnt;  soluble  in  0.5  part 
of  water  and  in  about  2  parts  of  alcohol.     For  details  see  U.S.P.,  p.  331. 

For  tests  for  iiientity,  for  impurities  (heavy  metals,  arsenic)  and  for  assay  8e«»  r.S.P., 
p.  331  and  also  Part  V  of  this  book. 

Remarks. — This  salt  is  made*  by  the  treatment  of  potassium 
bicarl>onate  with  acetic  acid,  as  shown  in  the  following  equation: 

KHCO,     -r     HC,n,02     =     KC,H,(),     +     CO,     +     11,0. 

The  potassium  acetate  remains  in  the  solution,  while  the  carbon 
dioxide    escapes    in    gaseous    form,    with    copious   effervescence.     The 


THE   METALS — POTASSIUM  413 

solution  of  potassium  acetate  is  then  evaporated  to  dryness  on  a  water- 
bath  and  immediately  bottled. 

Potassium  acetate  appears  in  the  form  of  granules,  odorless,  and 
having  a  warm,  saline  taste.  It  is  an  extremely  deliquescent  salt, 
hence  must  always  be  kept  in  dry  containers  which  are  well  sealed.  It 
is  given  as  a  refrigerant  and  mild  laxative. 

Dose. — 1  gramme  (15  grains). 

Potassium  arsenitCy  KaHAsOj  or  KAsOs,  is  official  in  the  form  of 
Fowler's  soltUiorif  liqiu>r  potassii  arsenitis  (U.S.P.).  This  preparation 
will  be  discussed  among  the  arsenic  compoimds. 

POTASSn  BICARBONAS— Potassium  Bicarbonate 

(Pot.  Bicarb.) 

K  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid, 
not  less  than  99  per  cent,  of  KHCOi  (100.11).  Preserve  it  in  well-closed  containers, 
Summarued  Description. 

Colorless  monoclinic  prisms  or  white  granular  powder;  soluble  in  2.8  parts  of  water; 
almost  insoluble  in  alcohol.    For  details  see  U.S. P.,  p.  331. 

For  testa  for  identity^  for  impurities  (excess  of  carbonate,  heav>'  metals)  and  for 
assay  see  U.S.P.,  p.  331  and  also  Part  V  of  this  book. 

Remarks. — ^This  salt  is  made  by  exposing  the  carbonate  to  the  action 
of  carbonic  acid  gas. 

In  expressing  the  reaction  by  simple  addition,  it  is  easy  to  see  why 
the  product  is  called  fttcarbonate. 

The  reaction  is: 

Potassium  carbonate K1CO3 

Plus  carbonic  acid HiCOa       _ 

Equals KiH,(CO,), 

or  two  molecules  of  potassium  bicarbonate 2KHC0a 

This  shows  that  the  bicarbonate  really  does  contain  twice  as  much 
carbonic  acid  as  does  the  normal  carbonate,  a  fact  that  is  true  of  all 
salts  bearing  the  prefix  "bi."  Formerly  this  process  was  carried  on, 
suspending  the  carbonate  in  sacks  over  the  fermenting  vats  of  a  brewery, 
and  the  crude  bicarbonate  thus  obtained  was  placed  on  the  market 
under  the  name  of  saleratits.  At  present  the  demand  for  saleratus. 
is  not  large,  and  the  carbonating  is  performed  with  carbon  dioxide 
obtained  from  other  sources,  the  resulting  bicarbonate  being  purified 
by  crj'^stallization. 

So  many  of  our  pharmaceutic  chemicals  depend  upon  water  for  their 
crystalline  form  that  it  is  well  to  call  attention  to  the  fact  that  water  is 
not  essential  in  the  formation  of  all  crystals,  potassium  bicarbonate  being 
an  illustration  of  a  chemical  in  well-defined  crystals  containing  no  water. 

Potassium  bicarbonate  is  an  antacid.  It  is  not  often  administered, 
its  chief  use  being  for  the  manufacture  of  other  potassium  compounds,  as 
explained  above.  It  might  be  noted  that  it  is  used  as  a  carbonating 
agent  in  the  manufacture  of  the  solution  of  magnesium  citrate. 

Dose. — 1  gramme  (15  grains). 

POTASSn  BITARTRAS— Potassium  Bitartrate 

(Pot.  Bitart. — ('ream  of  Tartar) 

It  contains,  when  dried  to  constant  weight  at  lOO^C,  not  less  than  99.5  per  cenU 
of  KHCiHiOs  (188.14).     Preserve  it  in  well-closed  containers. 
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Summarized  De9enptum, 

Colorless  opaque,  rhombic  prisms  or  white  powder;  odorless;  acidulous  taste; 
soluble  in  1^  paxts  of  water  and  in  about  7100  parts  of  alcohol.  For  details  see 
U.S.P.,  p.  332. 

For  tesUfor  identity ,  for  impurities  (starch,  kaolin,  and  oaloiumphoephate;  heavy 
metals,  ammonia,  fdum  and  lead)  and  for  assay  see  U.S.P.,  p.  332  and  also  P^rt  V 
of  ^is  book. 

Remarks. — ^Potassium  bitartrate  (or  cream  of  tartar)  is  the  acid  salt 
of  tartaric  acid  HsCJIiOei  as  explained  on  p.  362.  It  occurs  in  the  form 
of  a  white,  gritty  powder  and  is  also  seen  m  the  form  of  small  rhombic 
crystals,  although  this  form  is  comparatively  rare.  Its  manufacture 
from  argols  will  be  discussed  imder  tartaric  acid.  It  is  the  one  official 
potassium  compound  which  is  sparingly  soluble  in  water,  one  part 
requiring  200  parts  of  water  at  25®C.  to  dissolve  it.  The  sparing  solu- 
bihty  of  cream  of  tartar  is  utilized  in  the  manufacture  of  hydrobromic 
and  other  acids  by  the  precipitation  process.  (See  j).  393.)  The  fact 
just  stated,  however,  that  it  does  sparingly  dissolve  in  water,  shows  us 
that  hydrobromic  acid  made  by  the  Fothergill  process  will  be 
contaminated  with  bitartrate. 

Cream  of  tartar  is  one  of  the  most  popular  refrigerants  and  laxatives, 
being  esteemed  for  sluggishness  of  the  blood  occurring  during  the  spring 
and  summer  in  warm  climates.  In  such  cases  it  is  frequently  adminis- 
tered in  the  forpi  of  lemonade,  being  combined  with  sugar  and  water,  and 
possibly  tamarinds,  and  the  mixture  taken  in  doses  ranging  from  a  wine- 
glass to  a  cupful.  Cream  of  tartar  is  a  constituent  of  compound  jalap 
powder. 

Dose. — As  diuretic,  2  grammes  (30  grains). 

POTASSn  BROMIDUM— Potassium  Bromide 

(Pot.  Brom.) 

It  contains,  when  dried  to  constant  weight  at  lOO^C,  not  less  than  98.5  per  oeot. 
of  KBr  (119.02).     Preserve  it  in  well-closed  containers. 
ASummarixed  Description, 

Colorless,  cubical  crystals  or  white  granular  powder;  odorless;  saline  taste;  soluble 
in  1.5  parts  of  water  and  about  200  parts  of  alcohol.     For  details  see  U.S.P.,  p.  333. 

For  tests  for  identttVj  for  impurities  (bromate.  iodides,  heavy  metals,  sulphates, 
barium,  excess  of  aUuui,  and  for  <usay  see  U.S.  P.,  p.  334,  and  also  Part  V  of  this 
book. 

Remarks. — This  valuable  salt  is  prepared  in  two  ways:  The  first 
process  is  the  formation  of  ferrous  bromide  from  iron  and  bromine,  and 
the  decomposition  of  this  ferrous  bromide  by  treatment  with  potassium 
carbonate,'  the  two  reactions  being  as  follows: 

I.     Fo       +         Br,         =         FcBr, 

Iron.  Bromine.  Ferrous  bromide. 

II.  FeBr,     -h       K,CO,       -     FeCO,     +     2KBr 

Ferrouii  PotaMUum  Ferrous  Potaanum 

bromide.  carbonate.  carbonate.  bromide. 

The  double  decomposition  between  ferrous  bromide  and  potassium 
carbonate  works  admirable,  as  the  insoluble  ferrous  carbonate  precipitates, 
leaving  only  potassium  bromide  in  solution.  This  is  filtered  and  the 
bromide  cr>'8tallizcHl  out. 

The  second  process  is  a  little  more  complicated,  but  highly  instructive. 
In  the  first  stage,  potassium  hydroxide  is  treated  with  bromine,  thus: 

6K0H     +     6Br     -     6KBr     -f     KBrO,     +     3H,0. 
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We  get  potassium  bromide,  KBr,  contaminated  with  potassium  bromate, 
KBrOt,  which  is  a  salt  of  bromic  acid,  HBrOs,  which  is  derived  from 
bromic  oxide,  Br^Osi  in  which  compound  bromide  shows  the  valence  v. 

Bromic  oxid BrtOs 

Plus  water H,      O 

Equals HaBrsOs 

or  two  molecules  of  bromic  acid 2H  Br  Ot 

This  bromate  is  an  undesirable  addition  to  the  bromide,  and  must  be 
converted  into  the  latter.  If  we  compare  the  formula  of  the  bromide, 
KBr,  with  that  of  the  bromate,  KBrOs,  we  find  the  latter  differs  from  the 
former  only  by  having  oxygen.  This  oxygen  must  be  removed,  and  this 
is  accomplished  by  the  process  of  reduction,  the  reducing  agent  employed 
being  carbon  or  charcoal,  just  as  in  the  manufacture  of  sulphurous  acid, 
the  reaction  being  as  follows: 

KBrO.     -f     C,     =     KBr     -h     3C0. 

Potassium  bromide  is  used  as  a  sedative  and  nervine,  and  is  frequently 
administered  in  combination  with  chloral. 
Dose. — 1  gramme  (15  grains). 

Sal  Potasaii  Bromidi  Effenrescens  (N.F.)  contains  16.6  per  cent,  of  potassium 
bromide,  combined  with  sodium  bicarbonate  and  with  citric  and  tartaric  acids  and 
made  into  an  efifervescent  salt. 

Sal  Potaaaii  Bromidi  Effenrescens  ComiKraitua  (N.F.)  is  a  similar  efifervescent  salt 
containing  8.3  per  cent,  of  potassium  bromide  combined  with  cafifeine  (0.8  per  cent.) 
lithium  carbonate,  sodium  oicarbonate,  citric  and  tartaric  acids. 

POTASSn  CARBONAS— Potcssium  Carbonate 
(Pot-  Carb.— Salt  of  Tartar) 

It  contains,  when  dried  to  constant  weight  at  ISC^C,  not  less  than  99  per  cent, 
of  KaCOt  (138.20).     It  contains  not  more  than  15  per  cent,  of  moisture.     Preserve 
it  in  air-tight  containers. 
Summarued  Description, — 

White  jnranular  deliquescent  powder;  soluble  in  0.9  part  of  water;  insoluble  in 
alcohol.     For  details  see  U.S. P.,  p.  334. 

For  tests  for  identity^  for  impurities  (earthy  matter,  heavy  metals)  and  for  assay 
see  U.S.P.,  p.  334  and  also  Part  V  of  this  book. 

Remarks, — Potassium  carbonate  is  known  by  several  synonyms, 
among  others,  salt  of  tartar.  It  is  called  this  because  it  can  be  made  by 
heating  cream  of  tartar,  the  reaction  being: 

2KHC«H40«  -h  50,  =  K,CO,  -h  7C0,  +  5H,0. 

The  other  synonyms  are  pearl-ash  and  salt  of  wormwood^  the  latter  name 
being  derived  from  the  fact  that  a  variety  of  potassium  carbonate,  which 
was  well  esteemed  some  centuries  ago,  was  made  from  the  ashes  of 
wormwood. 

As  already  mentioned  (p.  407),  potassium  carbonate  is  one  of  the 
chief  sources  of  the  element,  and  large  quantities  of  the  crude  salt  are 
obtained  from  suint  and  from  ashes.  At  the  same  time,  however,  con- 
siderable is  manufactured  by  the  same  process  used  in  sodium  carbonate, 
and  this  process  will  be  considered  under  making  sodium  carbonate  (p. 
432). 

Potassium  carbonate  is  a  white,  granular  powder;  it  is  very  deliques- 
cent, and  hence  should,  like  potassium  acetate,  be  kept  in  well-stoppered 
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lK)ttles.  It  is  used  as  an  antacid.  althoup;h  its  action  ip,  rather  too  irritai- 
ing  for  general  use,  sodium  bicarbonate  being  preferred.  Taken  in 
larji;e  quantities  it  has  caustic  action,  and  as  an  antidote,  a  mild  add 
should  be  used* 

Done.— ;-l  gramme  (15  grains). 

Potassium  carbonate  la  used  coni^idemhly  m  mome  Mictions  as  an  alkaUne  hair- 
wash,  the  ubjvct  betnjt  to  prevent  blond  hair  from  turniag  dark. 

For  iiiis  purpose  it  is  of  little  value,  and  is,  moreover,  decidedly  dctrimontal  to 
the  health  of  the  hair. 


POTASSn   CHLORAS— Potassium  Chlorate 

(Pot.  Chloras) 

It  coQtaim  not  less  than  ^  per  c^nt.  of  KClOi  (123.5^).  PrMfinre  it  in  w«ll- 
elosed  containers.  Grral  cauiion  nhonld  be  ohHervfd  in  handling  i4  as  dangetoutf  ex- 
plosions are  liable  to  occht  when  it  i&  heated  or  <<iubj(^ied  to  eonru^ion  or  tritu ration 
with  oncanie  substances  (cork,  taruiie  acid,  du^t,  sugar,  elc.)^  or  with  ftulphur,  sul- 
phides, hypoptiu^phites  or  other  ensily  oxidisable  subfit&nc«fl. 
Sumrnaneed  Description. 

Colorless  moiioctinic  prisms  or  phites  or  white  granular  powder;  soluble  in  a))Out 
16  partj^  of  wftt,er  (see  l>elow);  insoluble  in  alcohol.     For  details  sec  U-8»P^  p.  335, 

For  tetttjtfof  idenliiif,  for  imputHits  (heavy  metals)  and  for  as^aif  aeo  U*S,r.,  p*  335 
and  also  Part  V  of  this  lK>ok. 

Remarks, — The  fonnula  of  potassium  chlorate  is  KClOf,  from  chloric 
acid,  HC'lOj,  from  chloric  oxide,  CljOs,  the  graphic  formula  which  was 
given  on  p*  35  L 

The  formula  of  potassium  chlorate^  K('lO«,  is  analogous  to  KBK)t, 
potassium  brotuate,  and  the  chlorate  can  Im^  made  by  passing  chlorine 
into  potassiiun  hydroxide  by  a  reaction  similar  to  that  occurring  in  the 
manufacture  of  potassium  bromide: 

6KOH     +     GCl     -     5KCI     ^     KCIO,     -f     m^X 

But  by  this  method,  from  six  molecules  of  potassium  hydroxide  only 
one  molecule  of  potassium  chlorate  is  obtained »  the  remaining  five  atoms 
of  j^K)tassium  going  to  waate  as  potassium  chloride,  and  a  better  method 
of  manufacture  is  from  chlorinated  lime.  This  VmxIv,  on  Inking  l>oiled 
with  water,  decomposes  into  calcium  chloride  and  calcium  chlorate  by 
the  following  reaction: 


3Ca(0Cl)i     +     h«?at 


CaiClO.),      4-     2Carb 


The  caknum  chlorate  sobitioti  bt  thc»n  treateil  with  potassium  chloride, 
when  the  following  reaction  occurs: 

t^a(aOi),    +    2Ka     -    CaCU    +    2Kao,. 

The  resulting  calcium  chloride  is  very  soluble  in  water,  and  remains  in 
solution,  wliile  the  sparingly  soluble  {lotassium  chlorate  cr>'stalliscs  ouL 

Potassium  chlorate  is  now  largely  madr  by  rli*ctrolysis. 

The  solubility  of  f)otassium  chlorate  is  worth  more  than  paasillg 
notice.  The  present  pharmacopana  states  that  1  grunune  willdiasohre  ill 
1 1.5  mils  of  water  at  25^(\;  U.S.P.  VIII  stated  that  the  salt  was  solubfe 
in  m  parts  of  water  at  25°C.;  while  U.S.F.  1890  htate<l  that  it  wafi  solubte 
in  16,7  parts  of  wat4^r  at  15X\  It  is  the  custom  of  many  drug-storee  to 
keep  on  hand  a  stock  si>lution  of  potassium  chlorate  which  is  labeled  a 
half-drachm  to  the  fluidouncc.     If  by  half-drachm  30  grains  is  intended. 
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such  a  solution  is  impossible  at  ordinary  temperatures,  inasmuch  as  only 
27  grains  of  the  salt  will  dissolve  in  an  ounce  of  cold  water.  Nor  is  it 
wise  for  the  operator  to  try  to  coax  the  remaining  potassium  chlorate  to 
go  into  solution  by  warming  the  mixture.  A  solution  will  ensue,  but 
on  cooling  the  excess  will  surely  separate  out.  Physicians,  not  aware 
of  the  exact  soluliiUty,  sometimes  prescribe  30  grains  of  potassium 
chlorate  to  the  ounce  of  solution,  and  intend  same  for  gargle.  If 
this  prescription  is  chspensed  w*ith  the  excess  of  the  salt  remaining  in  the 
mixture,  the  undissolved  salt  will  act  as  irritant  to  the  inflamed  mucous 
membrane  which  it  is  intended  to  relieve.  Hence  the  careful  pharmacist 
always  dispenses  a  clear,  filtered  solution  of  potassium  chlorate  when 
intended  for  gargle. 

Potassium  chlorate  is  a  powerful  oxidizing  agent,  and  for  this  reason 
combines  with  many  easily  oxidiaable  substances,  such  a.s  sulphur, 
antimony  sulphide,  phosphorus,  starch,  sugar,  so  energotically  as  to 
produce  explosions;  hence  the  pharmacopceial  warning  that  this  salt 
•  should  not  be  triturated  with  any  of  the  above  substances.  WTien 
called  upon  t-o  mix  such  substances  as  potassium  chlorate  and  sugar, 
they  should  first  be  powdered  separately  and  then  mixed  together  with  a 
Ixjne  spatula  on  a  piece  of  paper, 

Potiissiura  chlorate  is  a  mild  antiseptic,  this  property  being  due  to  its 
,  oxidizing  action.  Its  chief  application  for  this  piu-pose  is  in  eases  of 
©ore  throat,  for  which  it  is  much  esteemed.  Its  indiscriminate  iLse,  how- 
ever, for  this  purpose,  especially  in  the  form  of  lozenges  and  cotnpressed 
tablets,  is  not  advisable,  for  investigation  shows  that  it  has  an  irritating 
action  on  the  bladder,  and  therefore  should  not  be  swallowed  in  large 
quantities.     It  is  now  being  used  in  tooth  pastes. 

Dose. — 250  milligrannnes  (4  grains). 


POTASSn  CITRAS— Potassium  Citrate 

(Pot.Cit.) 

It  contains,  when  dried  to  constant  weight  in  u  desic^atf^r  over  sulphuric  acid, 
nril  leas  than  99  per  rent,  of  crystallized  KjCaHjOT  +  HjO  (324,36).  Preserve  it  in 
well-closed  containers. 

Sufnmarufd  DvAcripiion. 

Transparent  prismatic  crystals  or  white  granular  powder;  somewhat  deliquescent; 
I  Soluble  in  0.6  part  of  water;  almost  insoluble  in  alcohol.     For  details  see  U.S.F.| 
p.  336. 

For  tetU  for  identity^  for  impurities  (heav^y  metals,  arsenic  acid,  tartrate)  and  for 
tutsay  see  U,S,P,,  p.  336  and  also  Pnrt  V  of  this  book. 

Remarks, — This  salt  is  made  by  treatment  of  potassium  bicarbonate 
citric  acid»  as  shown  in  the  following  equation: 


3KHCU> 


ICCHiOr 


K,CfiH»OT     ^     3CO,     -h     3H2O. 


Afl  mentioned  above,  the  bicarbonate  is  used  in  preference  to  the  carbon- 
ates in  the  manufacture  of  most  of  the  potassium  salts,  and  in  this  ease 
tlie  bicarbonate  is  absolutely  necessary,  the  citrate  made  from  the  carbon- 
ate being  quite  unsatisfactory. 

The  potassium  citrate  occurs  in  transparent  prismatic  cr>^stals  or 
in  white  granular  powder,  both  forms  being  rather  deliquescent.  It  is 
fliaed  BB  a  refrigerant. 

Dose. — 1  gramme  (15  grains). 

27 
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POTASSn  CITRAS  EFFERVESCENS-^Effervesccnt  Potassium  Citrate 

(Pot*  Cit*  Efif,) 

Condmged  Recipe, 

InffmHtnU. — Potassium  citrate,  200  Gm.;  dodium  bicarbooate^  477  GiiLj  tAtiarie 
mcUU  252  Gm.;  tineflloreBced  citric!  at^id,  162  Gm. 

ManipuUiiiorv. — After  do^in^  the  citrate  on  a  water-bath  mix  it  with  the  acids  and 
then  with  the  bicarbonate.  Granulate  the  mixture  by  heatiiiK  to  botween  93*  mnd 
104**C.  on  iclasa  platea  in  an  oven  and  when  soft,  rub  the  nifl«8  tlirough  coHr«i*  No,  6 
sieve.    Tlien  dry  and  seal  in  tight  cdntaineis.     For  detaib  see  U.S.P.,  p.  336. 

Rernarks. — The  granular  efifervescent  salts  have  been  considered  on  p. 
152,  so  here  it  suffices  to  say  that  this  preparation  is  supposed  to  coDtain 
acids  and  the  potassium  bicarbcjuate  in  uncombined  fonii,  but  that  when 
mixed  with  water,  these  two  chemicals  combine,  with  liberation  of  carbon 
dioxide  pas  and  eopinus  effervescence,  making  the  mixture  more  palatable. 

Dose, — 4  gramraes  (60  grains)* 


LIQUOR  POTASSII  CITRATIS— Solution  of  Potassium  Citrate 

(Liq-  Pot,  Cit,) 

An  aaueous  solution  containing  not  less  than  8  per  cent,  of  KiCtHiOr  <30<A,34>^ 
with  small  amounts  of  citric  and  carbonic  acids. 
Condensed  Recipe. 

Dissolve  S  Gm.  potassium  bicarbonate  in  40  mils  of  digtille<1  wat4>r,  filter  and  wash 
filter  with  enough  water  to  make  50  mila.    likewise  <iis*ioIvo  H  Gm.  citric  aetd  in 
enough  water  to  make  50  mils.     In  dispensing  mix  the  two  aoluttons  and  bottle. 
SummariMd  Dtvcripiion, 

Clear,  oolorleas  liquid;  odorless;  mildly  saline  taste.  For  details  see  U.S.P.» 
p.  252. 

For  UnUf&r  idenHiy,  for  immtriHev,  ace  potassium  citrate.  For  auau  see  IuSlP., 
p.  252  and  also  Part  V  of  this  book. 

Remarks, — This  preparation  is  made  by  dissolving  separate  solutions 
of  potassium  bicarbonate  and  citric  acid,  the  quantity  of  the  chemieala 
in  each  l>eing  so  adjusted  that  when  equal  volumes  of  the  two  solutions 
are  mixed,  slightly  acidulated  potassium  citrate  w  ill  result.  It  is  assximed 
that  the  pharmacist  will  not  blend  the  two  solutions  until  an  order  for  the 
fimshed  solution  is  received,  and  in  this  way  the  solution  will  be  dispensed 
frith  sufficient  effervescence  remaining  to  make  the  liquid  more  palatable. 
The  exact  lunount  of  ** sparkle'*  is. a  matter  of  pharmaceutic  judjtmentj 
for  if  the  mixed  liquid  is  quickly  |>oured  into  a  bottle  and  is  tightly  corked, 
there  is  danger  of  sufficient  gas  being  evolved  to  cause  an  explosion  of  the 
flaak  in  the  hands  of  the  purchaser. 

The  pharmacopcpia  of  1890  gave  as  a  synonym  of  this  solution 
piistura  poUissii  citratis^  because  this  preparation  is  intended  to  replace 
the  mixture  of  potassium  cit  rate  (netdral  mixture)  of  the  pharmacopcpia  of 
1880.  The  product  of  1880  was  much  more  palatable  than  the  present 
official  solution,  l)ecause  instead  of  citric  acid,  fresh  lemon-juice  was 
employed. 

Fotassaum  citrate  is  a  mild  refrigerant^  and  when  dispensed  in  the 
effervescent  form,  oonstitut^es  a  refreshing  draft  for  fever  patients. 

A  '  '  "  ion  of  the  preparation  nutte  ponular  in  French  countries  is  potion 
di  Rit  French  CWex  three ts  that  tliis  oe  made  by  proparina  two  solutioiis, 

(HMoutiii-i  ^-        ■'  "  parts;waU:^     -,      -       -i-  1 ""  :rts;  the  other 

aooiistini*  it^,ipar*  sdispeasjai 

IIm  Wo  »uUu^..„  ,;,  .^,,......1   bottles,  \%,~.,  u*;. , ..»..,  ...  ^.iU^..,  ^  ;„.jw  equal  parts 
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and  drink  while  e£Fervescuig.    A  similar  recipe  is  found  in  the  National  Formulary. 
(See  p.  192.)    The  original  potion  de  Riviere  was  a  solution  of  potassium  citrate. 

Dose. — Of  official  solution:  15  mils  (4  fluidrachms). 

Potasaii  Cyanidiun  (U.S.P.VIII),  or  potassium  cyanide  is  made  by  heating  potassium 
ferrocyanide  with  potassium  carbonate  in  a  red-hot  crucible,  when  the  following 
reaction  ensues: 

K4Fe(Cn).     -h    K,CO,     =     5KCN     +    KOCN     +    CO,     -f-     Fe. 

It  will  be  seen  from  this  reaction  that  the  product  will  be  contaminated  with 
potassium  cyanate,  KOCN  (p.  674).  If  a  perfectly  pure  product  is  desired,  it  is 
made  by  passing  hydrocyanic  acid  gas  into  an  alcoholic  solution  of  potassium 
hydroxide. 

Potassium  cyanide  is  now  being  made  by  an  electric  process.  The  demand  for 
this  chemical  has  greatly  increased  in  late  years,  it  being  very  largely  used  in  met- 
allurgic  processes,  the  extraction  of  gold  and  silver  from  ores,  etc.  • 

Potassium  cyanide  occurs  in  white,  irregular  lumps,  or  as  a  white,  granular 
powder,  usuall]^  exhaling  the  odor  of  hydrocyanic  acid,  though  odorless  when  per- 
lectl V  dry.  It  is  rather  deliquescent,  and  therefore  should  be Tcept  in  well-stoppered 
bottles. 

Great  care  should  be  taken  in  handling  potassium  cyanide,  since  it  is  a  deadly 
poison. 

When  boiled  with  water,  potassium  cyanide  sphts  up  into  potassium  formate  (p. 
586}  and  ammonia,  as  shown  in  the  following  equation: 

KCN     +    2H,0     =     KCHO,     -f-     NH,. 

For  this  reason  solutions  of  the  cyanide  should  never  be  heated. 

In  medicine,  potassium  cyanide  afifords  a  convenient  way  of  obtaining  the  medicinal 
action  of  hydrocvanic  acid,  and  a  prescription  calling  for  potassium  cyanide  and  citric 
acid  was  formerly  considerably  used. 

Dose. — 10  milligrammes  (3^  grain). 

Potasdi  Dichromas  (U.S.P.  VIII)  or  potassium  dichromaJte,  is  an  interestinff 
chemical  inasmuch  as  it  contains  no  hydrogen  whatever,  and  in  this  case  the  rule  laid 
down,  that  an  acid  salt  is  one  in  which  all  the  hydrogen  of  the  acid  is  not  replaced  by 
a  metal,  fails  utterly.  It  is  just  such  exceptions  and  variations  in  the  nomenclature 
of  chemistry  that  make  its  study  difficult. 

Let  us  dissect  this  compound,  potassium  dichromate.  KjCrjO?.  Its  sister  com- 
pound is  potassium  chromate,  KjCr04,  which  is  derived  from  chromic  acid,  HjCrOi, 
which  comes  from  chromic  oxide,  CrOi,  a  body  analogous  to  S0|. 

Potassium  chromate KjCrOi 

Plus  chromic  oxide CrO j 

Gives  potassium  dichromate KjCrjO? 

This  compound  is  made  from  chromic  iron  ore,  a  mineral  formerly  mined  in  con- 
siderable quantities  in  Pennsylvania  and  Maryland,  but  now  practically  all  imported 
from  Europe.  This  ore  is  roasted  with  potassium  carbonate  and  Ume  in  presence  of 
air,  when  the  potassium  chromate  is  formed  by  the  following  reaction : 
2FeOCr,0,  -f  CaO  +  SK^CO,  -f  70  (from  air)  =3K,Cr04  +  CaCrO*  H-  Fe,0,  +  3C0,. 
This  potassium  chromate  is  then  converted  into  potassium  dichromate  by  treatment 
with  sulphuric  acid,  as  shown  in  the  following  equation : 

2K,Cr04     -f     H,S04     =     KjCrjOj     -f     K,S04     +     11,0. 

The  calcium  chromate  of  the  first  reaction  is  treated  with  potassium  sulphate, 
and  is  thus  converted  into  potassium  chromate,  which  is  changed  to  dichromate  by 
use  of  sulphuric  acid. 

Dichromate  of  potassium  occurs  in  orange-yellow  crystals,  which  are  soluble  in 
9  parts  of  water  ana  in  1^  parts  of  boiling  water.  Its  chief  use  in  pharmacy  is  as  an 
oxidizing  agent^  for  when  treated  with  sulphuric  acid  it  splits  into  chromic  acid,  one 
of  the  best  oxidizing  agents.  It  will  be  recalled  that  the  oxidizing  action  of  the  dichro- 
mate mixture  was  suggested  as  a  way  of  cleaning  mortars.  (See  p.  115.)  The 
dichromate  mixture  is^so  used  as  a  battery  fluid.  It  is  rarely  used  m  medicine;  if 
80,  it  is  employed  as  a  remedy  in  syphilis. 
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If  an  exc^sivc  dose  h  token,  the  antidote  woidd  bo  a  inild  alkali^  s«i«K  «i  mmp, 
nifip^nesia,  or  chalk. 

Dost, — ^10  milligraiDmes  (J^  grain)* 

POTASSU   ET  SODII  TARTRAS— Potassium  and  Sodium  Tartrate 

(Pot  et  Sod.  Tart— Rochelle  Salt) 

It  contAins  not  leas  than  73,72  per  cent,  nor  more  than  77.39  per  cent*  of  anhvdroiii 
potassium  and  scniium  tartrate^  correspondmK  to  not  less  than  99  per  cent,  of  thr  rrv- 
fitalUzod  aalt  [KNaC^HtO*  +  4H«D  =«  282.20).  Preacrve  it  in  wcU-elosed  conUinenk 
Sufttmarized  Descriplion. 

Colorleas  rhombic  prianis  or  white  powder;  somewhat  efflorescent;  soluble  in  0.9 
mil  of  water;  almost  insoluble  in  alcohol.     For  details  see  U.8,P,,  p.  337. 

For  li*atM  for  ideniity^  for  impurities  (heavy  metab,  ammonia^  lead)  and  for  astay 
see  U*S,P.,  p.  337  and  also  Part  V  of  this  book. 

Remarks, — ^This  compound  is  intci'estitig  as  one  of  the  two  official 

double  salts  of  tartaric  acid,  the  other  heinjr  tartar  emetic.  (See  p.  JVSOi) 
It  is  made  by  treating  potassium  bitartrate  with  sotJium  bicarlxiuate, 
when  the  following  reaction  will  occur: 

KHC,H406  +  NaHCOj  =  KNaCiHiO.  +  COt  +  H»0. 

The  chemistry  of  this  body  can  be  discussed  when  the  composition  of 
the  acid  from  which  it  is  derived  is  noticed;  hence  it  is  reeervt^d  until 
later  (p.  604). 

Sodium  and  potassium  tartrate  (Rochelle  sali,  nal  Sei^neUe  or  »al 
polychfesliaitn)  ls  used  as  a  mild  laxative  and  refrigerant.  It  is  one  of 
the  constituents  of  official  Seidlitz  powder. 

Dose. — 10  grammes  (2^2  drachms)* 

PotassU  Ferrocyanidum  (r.S.R  VIII)  K4Fe(CN)«  +  3H,0  i.^  ii  txs  the 

Bource  of  «\v'?inidc9.     It  is  made  from  a  mixture  of  nitrogenous  animal  i  nH*,*L*h 

(potassiutri  ciirl>oniite),  and  scrap-iron,  all  \mii\i^  lieated  together  in  an  irMn  pot. 

Dotnil**  of  the  mnnufacturc  ot  this  substance  will  be  atudicd  when  wc  constdtr  tHt 
t^ynnttiwiti  ppepafAtions.     (Sec  p.  674.) 

im  fcrropyanide  is  rarely  used  in  medicine.     When  pun**  it  is  not  potMHiottfl 
ill  pressence  of  the  cyanogen  Rroup.     A  solution  of  pota^tum  fcrrocyas^d*, 

we  will  find  later,  is  used  in  testing  iron  (p.  501). 

Dose. — 500  milligrammes  (7)^  grains). 

Under  this  head  mention  might  be  ixLade  of  pokufium  ferHeifonidi,  KtFc(CN)i. 
which  is  used  in  testing  for  iron  in  the  ferrous  form  (p,  501).  The  chemiatry  m 
both  of  thci0O  bodies  is  difficult  and  will  be  left  to  be  discusaed  under  tlie  Cyanogefi 
Com  pounds. 


POTASSn  HYPOPHOSPHIS— Potassium  Hypophosphite 
(Pot  Hypophos.) 

It  contAinii,  when  rtrietl  t*i  eoni*t*uit  weight  in  a  desiccator  ov»  ni^ 

not  lean  than  98  per  cent,  csf  KPHjO,  (104.16).     Pri^c^rve  it  in  welJ-  n 

iti       '         '  ^'  -lioiild  be  obnrrvcd  in  dispcnMing  rotj««tium  lis  J 

It-  '*ccur  when  it  is  triturate*!  or  heated  with  nitnit* 

lit  ■  ■ 
Sfiin-  ion, 

\\u,..  ..,.,w.,w.  ..<  xagnnal  platea,  er^'atalline  mnwwiiy  or  granular  powder;  vtry 
clsliqiMiiemt:  »*<»lubli'  m  t)  0  part  of  water  and  in  about  7.3  part^  of  alcohols  For 
HirtaJUiier  V  S  P,  p   :?:i9. 

For  i^U  for  rii^ntiti/,  for  impurities  (phoiiphaU9»t  anionic)  and  f or  iUMW|r  ace  t7.ft.P., 
p.  339  and  al-to  Part  V  uf  thi«  book. 
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Remarks. — This  salt  is  made   by  treating  calcium  hypo  phosphite 
ith  potassium  carbonate,  as  show^n  in  the  following  equation: 

Ca(PH20,)2  +  K2CO3  -  2KPHs02  +  CaCO^. 

Solution  of  potassium  hypophosphite  is  removed  from  the  insoluble 
calcium  carbonate  by  filtration.  The  solution  is  then  evaporated  on  a 
water-bath  with  great  care  luitil  a  granular  mass  results.  The  caution 
&6  to  evaporation  is  necessarj'  in  heating  every  hypophosphite,  as  even 
at  the  temperature  of  the  water-bath  there  is  danger  of  an  explosion, 
due  to  the  formation  of  the  spontaneously  combustible  phospIiiiu\  FH.j. 

Potassium  hypophosphite,  in  common  with  all  hypophosphites,  is 
used  largely  as  a  tonic  in  wasting  disease.^,  and  is  a  constituent  of  the  syrup 
hypophosphites  (U.S. P.).  It  is  now  considered  of  little  value  thera- 
peutically. 

Dose. — 500  miJligrarames  (8  grains). 

POTASSn   lODIDUM— Potassium  Iodide 

(Pot.  lod.) 

It  contains,  when  dried  to  constant  weight  at  ir3U°C.,  not  l<^.s.s  thun  99  p<»r  cent,  of 
KI  (166,02).     Preserve  it  in  well-closed  ct^ntainera. 
Summarized  Dencriplion. 

Colorie^  or  white  cubic  cryatala  or  whiter  Ki'^nular  powd<^r;  pungent,  .snUne»  bitter 
tAste;  soluble  in  0.7  part  of  water  and  about  17  parts  of  alcohol.  For  det^ila  see  II.S-P* 
p.  340. 

For  teits  for  identity^  for  impurities  (iodat^,  heavy  metals,  barium,  cyanide, 
tiuosulphate,  alkali)  and  for  aamy  see  U*S.P,,  p.  341  and  also   Part  V  of  this  book. 

The  manufacture  of  this  important  chemical  is  similar  to  that  of 
potassium  bromide,  only  the  first  process  is  by  treatment  of  ferric  iodide 
with  potassium  bicarbonate  or  carl>oiiate.  This  h  somewhat  different 
from  the  ferrous  bromide  reaction  in  making  potassium  bromide*  As  in 
the  bromide  process,  iron  is  trented  with  the  halogen  element,  making  the 
ferrous  iodide  solution;  however,  more  iodine  is  added,  making  the  more 
stable  ferric  iodide^  Felj,  and  when  this  is  treated  with  i>otassium  carbon- 
ate, the  following  reaction  occurs: 


2FcI,     ^     3KjCO,     -J-     3n,0 


fiKl     +     3CO5     +     2Fe(OH)> 


The  second  process  is  by  treating  solution  of  potassa  with  iodine,  and 
is  closely  similar  to  that  for  making  potassium  bromide: 

6KOH     -h     til      -     5KI     -h     KIOi     +     3HiO. 

As  in  the  bromide  process,  the  iodate  is  reduced  to  iodide  by  heating 
with  charcoal,  viz.: 

KIO,    +    C,     =     KI     +    3CX>. 

Potassium  iodide  occurs  in  colorless,  translucent,  cubic  crystals, 
having  a  faint  iodine  odor,  and  a  saline,  afterward  bitter,  taste.  It  is 
exceedingly  soluble  in  water  (1  part  to  0,7  at  25°C.),  whicli  renders  possible 
the  preparation  of  the  saturated  solution  of  potassium  iodide »  containing 
456  grains  of  chemical  in  a  tiuidounce  of  the  finished  solution.  (See  p. 
425.) 

As  mentioned  above^  the  crystals  of  potassium  iodide  should  be  either 
transparent  or  else  translucent.  The  larger  majority  of  the  commercial 
iodide  is  in  white,  opaque  crystals.  These  are  impure^  being  crystailized 
from  an  alkaline  medium.     It  is  but  fair  to  the  manufacturer,  however, 
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to  say  that  the  preparation  of  a  neutral  f>otaasiimi  iodide  is  a  matter 
of  considerable  difficiUty,  as  there  is  danger  of  the  separation  of  the  iodine 
turning  the  crystals  brownish. 

Potassium  iodide  is  a  moi^it  valuable  alterative.  It  is  a  eonstitueni  of 
compound  solution  of  iodhie,  tincture  of  wdiiie  and  aintmetU  of  iodine. 

Dose, — 300  miliigrammes  (5  grains). 


POTASSn  NITRAS— Potassium  Mitrate 

(Pot.  Nitras  —Saltpetre) 

It  contains,  when  rlriod  to  constant  weight  at  tOO^C,  not  le^  than  90  por  cmni, 
of  KNOi  (101.11;.     Preserve  it  in  well-eloeecl  rontainers. 
Summarited  De^crijUion, 

Colorless  rh<iinbic  prisms  or  white  crystalline  powder;  saline  and  eooHng  UitfU*: 
slightly  deliqties<*(L*nt,  soluble*  m  about  2.8  parts  of  water  and  about  500  parts  of  aloohoL 
For  drtaila  see  U.SF.,  p.  341, 

For  teiUfor  ideniUy^  for  impuriiiea  (hoavy  metak,  chlorate,  perchlorate)  w#  U,8LP., 
p.  341, 

Remarks, — This  chemical,  commonly  called  saltpetre,  has  been  in 
popular  use  for  centuries.  The  original  method  of  manufacture  wa« 
interesting;  being  made  by  the  treatment  of  ashes  with  decaying  nitrofcen- 
ous  tnatter,  such  as  manure  and  cattle  urine.  The  mass  was  allowea  to 
stand  under  roughly  constructed  sheds  for  several  months,  biding  ocea- 
sionalty  turned  so  as  to  present  new  surfaces  to  the  air.  When  the  fer- 
mentation of  the  mass  is  completed,  it  is  plaeed  in  crude  percolators  and 
lixiviated  with  water,  whereby  the  finished  potassium  nitrate  is  separated 
from  the  extraneous  matter. 

Repeated  cr>'stallization  of  this  solution  eventually  results  in  a  pure 
cr>^talline  nitrate. 

Investigations  of  the  manufacture  of  saltpeter  on  these  '* saltpetre  plantations*' 
has  shown  that  the  chan^^e  of  the  nitrogenous  matter  to  the  nitrat**  i^  a  special  of 
fcrmentiitionp  being  produceii  by  h  |>fH*uUar  microscopic  plant  called  mtromotmn, 
This  process  of  saltpetre  manufacture  was  formerly  largely  used,  as  it  yieldtnl  not 
only  all  the  saltpetre  used,  but  also  because  this  potassium  nitrate  was  the  sourci*  of 
nitric  acid  and  all  thr  nitrates. 

At  present,  however,  the  source  of  nitric  acid  is  Chile  saltpetre 
(see  p.  378),  from  which  potassium  nitrate  is  made,  as  shown  in  the 
following  equation: 

NaNO,  +  KCn  -  KNOi  +  NaCl 

the  resulting  salts  being  separated  by  fractional  er^'stallizatioD.  It  is  also 
made  from  synthetic  sodium  nitrate  by  a  similar  process.  (See  p.  438.) 
One  of  the  largest  general  uses  of  potassium  nitrate  is  in  the  manu- 
facture of  gunpowder t  of  whirh  the  average  foramla  is  potassium  nitrate, 
75  parts;  |K)wdertHl  charcoal,  15  parts;  aird  sulphur,  10  parts,  the  ma«» 
l)eing  mixed  together,  then  granulated  by  wetting  the  mass,  passing  it 
through  a  sieve,  and  carefully  drying  the  resulting  granules.  Gunpowder 
explodes  by  the  following  reaction : 

2KXO.  +  8  +  3C  -  K,8  +  3CU,  -h  N«. 

On  examination  of  the  above  equation  it  will  be  seen  that  the  cbenueat 
action  between  the  three  solids  results  in  the  formation  of  two  gaaes  and  a 
comparatively  small  amount  of  the  solid  ix>tasgiiiin  sulphide,  Oiie 
vohaae  of  gunpowiler  gives  280  volumes  of  mixed  gaaes,  and  on  this 
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property  hinges  the  whole  theory  of  explosion,  which  means  the  sudden 
evolution  of  a  large  volame  of  gas  from  a  comparatively  small  quantity 
of  the  solid  or  Uquid. 

In  the  potassium  sulphide  of  the  above  reaction  is  found  an  explana- 
tion of  the  peculiar  odor  of  a  burned  fire-cracker. 

In  medicine,  potassium  nitrate  is  used  largely  as  a  diuretic. 

Dose.— 500  milligrammes  (8  grains). 

Potassium  nitrate  acts  as  an  oxidizing  agent  in  the  explosion  of  gun- 
powder, and  to  this  oxidizing  action  is  due  the  value  of  potassium  nitrate 
as  an  antiseptic.  Its  use  as  a  preservative  of  meat  and  other  foods  is  too 
well  known  to  require  extended  comment  here. 


POTASSn    PERMANGANAS— Potassium    Permanganate 

(Pot.  Permang.) 

It  coutainsj  when  dried  to  constant  weight  in  a  deaiooator  over  sulphuric  acid,  nofc 
less  than  99  per  cent,  of  KMiiO*  (158.03).     Preeerve  it  in  plasa-etoppered  bottles. 
Potassium  Permanganate  when  m  solution  or  m  the  dry  conditioii  must  not  be  brought 
into  contact  with  organic  or  other  readily  oxidlzablc  substancea. 
Summarized  De^cnpiwtu 

Slender,  dark  purple,  monoclinic  prisms;  su'et^t,  then  disagreeable  aatringent  taste; 
sohil^le  in  13.5  parts  of  water;  decomposed  by  alcohol;  di^ociates  on  heating  into 
owfcen,   potassium  manganate  and  mangsm^ese    dioxide.     For    details    see    U.S.P.^ 

For  UsU  far  idetUiiy  and  for  assay  see  U.S,P.,  p*  342  and  also  Part  V  of  this  book. 

Remarks. — ^Potassiumpennanganateis  now  given  the  formula  KMnOi, 
m  preference  to  that  of  the  phamiacopceia  of  1880,  KaMnjOg,  It  repre- 
sents the  highest  known  valence  of  manganese- — the  valence  vii  — and  is 
an  analogue  of  potassium  perchlorate,  KCUO*,  which  comes  from  per- 
chloric oxide,  CI2O7,  the  graphic  formiita  of  which  was  given  on  p,  351. 
The  permanganate  is  one  of  the  oxidizing  agents,  the  action  of  which 
is  explained  on  p.  403, 

It  is  made  by  t  reatment  of  manganese  dioxide  with  potassium  hydrox- 
ide and  potassium  chlomte,  this  mixture  >'ielding  potassium  manganate, 
BB  shown  in  the  following  equation: 

3MnO.     +     6K0H     +     KClOj     =     3K,MnO*     +     KCl     +     :iH,0. 

It  will  be  observed  that  potassium  manganate  (KjMnO*)  has  a  formula 
einiilar  to  that  of  potassium  sulphate,  in  this  tx>dy  the  manganese  acting 
with  the  valence  vi.  When  this  green  potassium  manganate  is  boiled 
with  water,  it  is  converted  into  the  purple  potassium  permanganate,  as 
shown  in  the  following  equation: 

3K,MnO«     -h     3H,0     -     2KMn04     +     MnO,     +     4K0H     +     H,0, 

In  modern  technic,  this  last  reaction  is  performed  by  electrolysis. 

The  process  occurs  in  miniature  in  an  important  test  for  manganese, 
which  consists  of  fusing  the  three  constituents  above  given  on  a  piece  of 
platinum  foil  and  then  boiling  in  water.  If  the  fused  mass  is  green  and 
the  resulting  liquid  is  pink,  it  indicates  the  presence  of  manganese. 

By  reason  of  this  change  of  tint,  potassium  permanganate  has  been 
gi^en  the  8>monym  of  mineral  chameleon* 

It  will  be  noticed  that  the  products  of  the  final  reaction  consist  of 
some  bino3dde  of  manganese  and  also  potassium  hydroxide,  and  in  order 
to  secure  the  permanganate  from  this  mixture,  it  is  necessary  to  neutralize 
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the  excess  of  potassium  hydroxide  with  sulphuric  acid.     The  <*olution  i 
permanganate  is  then  tihered  through  a^he-stos  to  remove  the  precipitat 
manganese  dioxide,  and  the  filtrate  concentrated  untO  crystallization 
begins* 

Potassium  permanganate  occurs  in  purple,  monoclinic  crystak,  which 
possess  a  blue^  metallic  luster  in  reflected  light.  It  is  soluble  in  13,5  parts 
of  water  and  forms  a  puri>le-red  solution.  The  pharmacopoeia  gives  a 
warning  that  it  should  never  be  triturated  with  easily  oxidixable  8uh» 
stances,  while  pills  of  potnssiuni  permanganate  shuuld  m*t  be  nutdc  with 
ordinary  excipients,  but  with  petroleum  mass  (jK»trolatum  and  kaolin). 

The  oxidiziQg  action  of  potaasiutn  permiitigiiriatc  in  neiitrivl  solution  10  bMt  shown 
by  the  fallowing  equation: 

2KMn04     4-     H*0     *     2MnO,     -f     2KOU     -h     0|. 

This,  when  reduced  to  woiii*,  mcariH  thnt  two  moloeult^g  of  the  permaii|P^n»ltf 
yield  three  atoms  of  aviiilahlo  oxyistiiu  By  eotuparisnn  of  this  with  th*?  oxidizini^ 
equation  of  nitric  acid,  given  on  p.  399,  it  i^  seen  tlmt  the  process  of  tlie  two  cajwa 
is  similar. 

When  ;>ennang&nAie  acts  in  aoid  solution,  two  molecules  (or  one  moleoule  of 
KtMnsOa  if  that  is  accepted  as  the  formula)  hnerate  five  atoms  of  oxygcni  as  shown 
in  the  following  equation : 


2KMn04     +     3H,S04 


2MnSO«     -h     KiSO*     +     3H,0     -f     Ot- 


This  is  the  basb  of  tlie  \ise  of  potassium  permiini^anate  in  volumetric  analysis 
(Pwrt  V), 

Potassium  permanganate  is  one  of  the  moHt  convenient  oxidisinic 
agents  for  use  in  organic  ehetnistiy.  As  already  stated,  nitric  add  is 
the  oxidizing:  agent  generally  used  in  the  ordinary  processes  of  oxidation 
we  meet  in  pharmacy.  The  acid^ however,  acts  too  violently  for  use  in 
many  orgahic  oxidations,  and  for  such  purix)ses  either  p  'f\  per- 

manganate or  chromic  acid  is  employed.     The  only  pharma  :  'plica- 

tion of  this  use  of  permanganate  is  in  purifying  alcoliolir  1  ^-     In 

8Uch  cases  it  is  well  to  note  that  the  permanganate  decomj  ith  the 

formation  of  not  only  insoluble  manganese  dioxide^  but  also  potaf^ium 
hydroxide,  which  will  go  into  solution.  Therefore,  before  such  purified 
alcohol  can  be  employed,  it  should  l>e  redistilled. 

Potassium  permanganate  is  a  valuable  antiseptic  in  medicine,  and  is 
largely  used  in  surgical  p^ractice.  One  advantage  it  possesses  over  the 
ordinary  oxidizing  antiseptics  is  its  comparative  freedom  from  caustic 
action.  In  practice  it  is  frequently  preseril)ed  in  the  form  of  ConduU 
fluid,  which  consists  of  128  grains  permanganate  to  one  pint  of  distilled 
water.  It  is  now  largely  used  int^^rnally  in  a  solution  1  to  1 000  as  an 
antidote  for  organic  poisims. 

Da&e, — 65  milUgrammes  (1  grain),  preferably  in  a  fine  powder  in 
capsukts. 


^Oi,  is  made  from 

It  m  aUo  pro- 

uith  aiilphuric  add. 

>hl1)1e  ill  9}^  paJTU  of 

I  iu>  waU?r  of  eryvtaltttft- 

sulphatc^  which  oontaiat 


PoUssii  SutphAB  (ll.aP.  Vin;N.F.  IV) or  nota^ittum  nui 
tlie  ore%  kfiinitf,  wfnrh  liiin  iho  mm^HMttUnn  K-HO^Mi^SOiM 
dUPiMl  by  t '  " 

It  in  in  i\v 

Hoa,  thtnby  diff«rinK  from  t 
iefli  niol«eu]c«  of  wnler  of  cr\ 

F()tiiS!(ium  8uI|>bnU^  is  crnr                  a  diuretic  and  rcfngcmnt.     It^  use  in  riLlhcT 

limiU^i,  especially  a^  tho  i>h:.i                Ji  htm  ofnittH  !t.«^  hhp  iri  tho  iniuiuf^eture  fif 

Do^rer'ii  powdfjr.    Tiw  oriii^iiiiil  riviiMi  ^>r  Ih^  phurr  '<hI  tlmt  the  ipeeiM?  and 

opium  be:  iritumtccl  with  cnr«t.jiUizrHl  piita^um  '.-.:  i  the  present  pliarmttp 
»  itiicur  of  iiiilk  \»  HuhMtiUitod  for  thi»  fi&li«     t^nj  p^  j:\id*} 

Do9e* — 1  gramme  (15  grains). 
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CHAPTER  XXVI 
SODIUM 


Symbol,  Xa.     .Vtomic  weight,  approximately  23. 

The  symbol  Na  is  an  abbreviatioo  of  the  words  nuirium,  this  being 
derived  from  natron,  which  was  from  the  Greek  word  nitron,  which  was 
the  original  name  of  the  carbonate.  Our  Enghsh  word  sodium  is  derived 
from  »oda,  which  comes  from  the  word  sodash^  this  hinting  its  preparation 
from  the  ashes  of  '*sods, "  or  marine  plants. 

Sodium,  Uke  ^^otassium,  was  isolated  by  Sir  Humphrey  Davy  in  1807 
by  the  electrolysis  of  the  hydroxide.     (See  p.  4080 

Occurrence. — The  most  aliundant  source  of  sodium  is  common  salt, 
or  sodium  chloride,  this  being  a  constituent  of  sea-water,  but  chiefly 
obtoiiied  in  commerce  either  from  mines  or  by  the  evaporation  of  brine 
from  salt-wells.  Sea-water  is  a  scarcely  available  source  of  sodium 
chloride,  because  therein  are  found  chlorides  of  many  other  elements 
which  are  separated  with  difficulty. 
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Manufacture. — The  element  8odium  is  isolated  by  a  process  qtrit 
siinilar  to  that  by  which  we  obtain  jiotaKsium,  viz.,  by  heating  eurlmnatoj 
with  coal,  chalk  being  added  as  a  flux.     This  process  is  not  so  dangerous  | 
as  is  the  preparation  of  pota^isLum,  inasmuch  as  the  sodiuoi  curbooyKl 
NttCO,  does  not  solidify  in  the  delivery  tube,     (See  p*  408.) 

Metallic  sodium  is  now  being  made  by  treating  sodium  hydroxide  with 
iron  carbide  at  a  temperature  of  1(XM)°C. 

It  is  also  obtained  by  the  electrolysis  of  sodium  hydroxide  in  the  same 
manner  employed  in  isolating  potassium. 

Properties. — Sodium    ia    a    soft,    silvery- white    metal ^    resembling 
potassium,  and,  like  it,  is  so  easily  oxidized  that  it  must  lie  kept  under 
petroleum.     AVhen  metallic  sodium  and  mercury  are  ruVvbed  together,! 
an  amalgam  results  which,  when  brought  into  contact  with  moisture, I 
ignites.     This  mixture  has  been  used  as  a  cigar-lighter,  but  its  danger] 
w^as  such  that  it  never  became  popular. 

The  characteristic  tests  of  the  element  and  its  salts  are  the  yellow! 
color  that  it  communicates  to  a  colorless  flame;  a  white  precipitate  formed] 
when  a  solution  of  sodium  salt  is  brought  into  contact  with  a  solution  olj 
p>Toantimoniate  of  potassium. 

The  sodium  flame  is  counted  among  the  most  delicate  of  t^*^t«»  iti 

1 


having  been  estimated  that  ^     -■  grain  will  resptmd  thereto.     Bv 

t>5 ,000,000 

reason  of  its  sensitivent^ss  the  positive  testing  of  sodium  with  the  flamu 

is  difl&cult,  as  almost  an>lhing  tested  will  give  a  yellow  flame  by  reason 

of  the  presence  of  minute  traces  of  sodium.     Hence  the  chemist  trains 

his  eye  to  a  rough  estimation  of  the  quantity  shown  by  the  intensity  of 

the  flame,  rather  than  l)y  the  bare  fact  of  the  presence  of  a  yellow  color. 

The  following  compounds  of  sodium  and  their  preparations  are  official: 


Sodium  hydroxide 90  per  (?ent,  absaluto. 

Solution  of  Bociium  by drox id «  4.5     **              '* 

ScmIi urn  acetate, i>9,6     '*               ** 

8o<liurti  benzoate 99         **               ** 

ScKlium  bicarbonate ,99         **         ^      ** 

Lo7.enKC8  of  sutlium  bicarbonat«v  - ,  (pharmacoutie). 

Sodium  borate _  99         **              ** 

Sodium  bromide 98.5     "              ** 

Moiiohydrated  »odium  carbouate,  90.5     **              ** 

Sodium  chloride 99         *' 


NaOH. 

NaOH. 

NaCtH,0,-h3H/>. 

NaCH.O,. 

NftiB^Ot+IOHiO. 
N&Br. 

Naa, 


Phy«iolagieal'  aolution  of  sodium 
tb«  liter. 


chloride   contjutia    8.5   Om.    aodium  chkirido 


Sodium  citrate*. 
Hodium  crnnidr 
S«j<iium  tt}- 


Srvlkliii 


donate. 


fkxiium  aulpDAti* . . 
£nieo&t«d  sodium  miiphirc. 
Soditim  thicMalphati!   . 


06  par  Mil.  ftbuolule.  NaiCHtO,  +2R,0. 
95        ••  **  NaCN. 


68        " 

NajCiHi 

PC, 

98        ** 

NaPH,0 

,^Hrf>. 

99 

NttL 

J 

96 

NaNO,. 

1 

86.5    •• 

nbaolule.  NaPO^ 

ilf-O         " 

99 

NaC 

iHA 

99 

Nii-r 

n*o. 

98 

♦* 

20  per  nent. 

(txsieeated 

iUoapha1«. 

!»*>   .1      '* 

ahiiolute 

*  t- 

^.m 

lOlliO. 

M 1           '* 

*•             ixa^^Mij 

»**           -1 

Na^iOi^OTiO, 
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We  might  also  add: 

Potassium  and  dodiutu  tartrate  (coastdered  among  the  potassium  gaits ). 
Solution  of  chlorinated  soda  (coQsidered  among  the  chlorine  preparations). 
SodiuiQ  arsenate  (considered  among  the  arsenic  eompoundH)* 
Ex:siccated  sodium  arsenate  (considered  among  the  arsenic  compounds). 
8<jlutiou  of  atKlium  arsenate  (considered  among  the  arsenic  compounds). 
Sodium  henzosiilphinide  (considered  among  the  benzoic  acid  derivativea)* 
Sodium  cacodylate  (considered  among  the  arseno-organics). 
Sodium  indigotindiaulphouate  (considered  among  the  indigo  derivatives). 

SOBn  HYDROXTDUM— Sodium  Hydroxide 

(Sod.  Hydrox. — Caustic  Soda — Sodium  Hydrate) 

It  contains  not  less  than  90  per  cent,  of  NaOH  (40.01 ).     Preserve  it  in  well-cIoi®d 
containers.     If  bottles  are  used  as  containers  they  must  be  ma<te  of  hard  glasn. 
Summarued  Description, 

I  Dry,  white  flakes,  fused  masses  or  brittle  sticks;  very  caustic;  deliquescent  in  air, 

L     absorbing  both  water  and  carbon  dioxide;  soluble  in  about  1  part  of  water  and  very 

■HpOluble  in  alcohol     For  details  see  U.8.P.,  p.  390. 

^K      For  tesU  for  identity^  for  impurities  (organic  matter^  potassium,  heavy  metals) 

^Hpd  for  asmy  see  U.S.  P.,  p.  390  and  also  Part  V  of  this  book. 

^^  Remarks, — Soda  is  prepared  by  the  evaporation  of  a  solution  of  soda. 
It  occurs  in  irregular  lumps  or  in  cylindric  sticks,  just  as  docs  potassa, 
and  is,  in  fact,  very  similar  to  potassa,  being  decidedly  caustic  and 
possessing  the  same  soapy  taste,  which  is  a  distinguishing  characteristic 
of  the  alkalis.     It  differs  from  potassa^  however,  in  being  less  deliquescent. 

Soda  cum  Calce  (N.F.)  Is  a  mixture  of  equal  quantities  of  sodium  hydroxide 
and  ciilcium  oxide.     It  is  sometimes  called  London  paste. 

UQUOR    SODH    HYDROXIDI— Solution    of    Sodium     Hydroxide 

(Liq.  Sod.  Hydrox. — Liquor  Sod® — Solution  of  Soda) 

An  acmeous  solution  containing  not  leas  than  4.5  per  cent,  of  XaOH  (40.01). 
Praomre  Solution  of  Sodium  Hydroxide  in  bottles  made  of  hard  glass  and  provided 
with  rubber  stoppers  or  with  glass  stoppers  coated  with  petrolatum. 
Condensed  Recipe, 

Dissolve  56  Cm.  sodium  hydroxide  in  944  Gm.  distilled  water.  For  detaib  aee 
U.S.P. 

Summarized  Deserinlion. 

Clear,  colorless  liquid;  caustic;  strongly  alkaline;  absorbs  carbon  dioxide  from  the 
>;  sp-  gr.  L056.     For  details  see  U.S.P,,  p.  255. 
_      For  (citiitfor  identity,  for  impurities  see  sodium  hydroxide.     For  assay  see  U.S.P., 
p,  255  and  also  Part  V  of  this  book. 

Remarks, — Solution  of  soda  is  an  aqueous  solutioDp  containing  4.5 
per  cent,  of  absolute  NaOH.  It  is  prepared  by  a  process  analogous 
to  that  of  the  manufacture  of  the  solution  of  potassa,  by  treatment 
of  sodium  carbonate  with  calcium  hydroxide,  as  shown  in  the  following 
equation: 

NftiCO,    +    Ca(OH),     -    2NaOH    -f    CaCO,. 

Note  that  the  words  sodium  and  soda  are  not  to  be  used  indiscrimi* 
nately.  Sodium  is  an  element,  while  soda  is  the  hydroxide  of  that  element . 
Note  the  absurdity  and  real  danger  of  the  term  '*  soda-water,"  which 
is  a  solution  of  carbonic  oxide  in  water. 

The  solution  of  soda  is  used  as  an  antacid. 

Dose. — ^1  mil  (15  minims),  very  largelv  diluted. 

Antidotes.— (See  p.  411.) 
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SODn  ACETAS— Sodium  Acetate 
(Sod,  Acet.) 

It  OODtitlia  not  km  than  59,97  por  cent,  nor  more  than  52,96  per  cent,  of  ftllll^Fdlill» 
Sodium  Aceiftta,  corrd»patiding  to  not  less  thun  91),5  per  cent,  of  the  ervstAltisad  r'^ 
[NaCtHiOi-h3IliO  =  136.071.     Preserve  it  in  well-closed  containeni. 

Summarised  Ih'st:TipUoH. 

Colorless,  tmnsparent,  monofliiiiL'  prisms  or  gmnular powder; coating aaliurtJuit^; 
fiomewhal  elfloresircnt ;  soluble  in  about  O.H  part  of  water  nm\  »^K»^lt  15  parts  of  nkmhal 
For  details  »ee  U.S.?,,  p.  380. 

For  tcnUjor  uicntitii,  for  imptirilieM  (potnasiuin^  ttr!W»nic^  heav>*  metala)  aad  far 
aixmtj  aee  U.^.P,,  p.  380  and  also  Part  V  of  this  l^jok. 

liemarks.—^odiixm  acetate^  like  the  potassium  salt,  is  made  from 
acetic  acid,  and  the  *^st-ock*'  salt  of  the  metah  It  will  be  rememtxired 
that  the  stock  salt  of  potaissium — ^the  one  usually  employed  in 
the  manufacture  of  ordinary  salts  of  that  metal — wn»  the  bicarbonate, 
the  carl)onate  beuig  iiUKirnis^sible  by  reason  of  its  indefinite  quality. 
With  soilium  corajxiunds  the  ** stock'*  salt  b  the  carbonate,  as  it  is  readily 
crj-stalline  and  quite  stable  if  kept  in  a  well-cork€»d  bottle*  It-s  tend- 
ency is  toward  efflorescence — not  deliquescence— such  is  the  usual  incli- 
nation of  sodium  comiK)unds;  just  as  soda  soai^ — C'astile  soaf) — grows 
hanl  and  dry  on  standing:  while  pot^issa  soap — soft  soap — and  other 
potassium  compounds  are  usually  deliquescent* 

So<lium  acetate  is  made  by  the  action  of  acetic  acid  on  sodium  carbon- 
at-e,  and  the  latter  salt  is  used  in  the  manufacture  of  most  sodium  com- 
pounds. Let  us  compile  a  list  of  official  sodium  salts  prepared  from  the 
carbonate: 

Sfxlium  bennoate  from  benzoic  acid  and  sodium  carbonate, 

ScxJium  brofnide  from  ferrous  bromide  and  Bodimn  carbonate. 

Sodium  hypophosphite  from  calcium  hypophosphite  and  sodium  carbonate. 

SijHJiurn  iodide  from  ferrous  iodide  and  sodmm  carbonate. 

ScKlium  phospbate  from  acid  calcium  phoepbate  and  8o<lium  carbonaie, 

Swbum  ^nlicylHte  fr«im  salicylic  acid  and  sodium  carbonate. 

Si»<l!  '    "  •sulphurous  acid  and  sodium  carbonate. 

Si>«l  le  from  barium  sulphocarholate  and  sodium  carbonate. 

Si>biiiMn  ui  .-^LHiiiini  Miicate  (U,8,P.  1890)  from  sand  and  sodium  cjirbonatc^ 

Sodium  arsenate  from  anienous  acid,  sodium  nitrate,  and  sodiuw  carl>oiiate. 

The  pharmaceutic  value  of  sodium  carbonate  t-an  thus  be  seen. 

Bodium  acetate  occtirs  in  the  form  of  colorlesi,,  tratisparent  crystals^ 
or  in  a  granular  powder,  and  must  be  kept  in  well-etoppered  bottle© 
since  it  is  efllorescent  in  warm,  dr>'  air  and  is  theix?fore  likely  to  lu«e  it« 
water  of  hydration. 

Dose. — I  gramme  (15  grains). 

SODn  ARSENAS— Sodium  Arsenate 
SODII  ARSENAS  EXSICCATUS— Exsiccated  Sodium  Arsenate 
These   will   be   considered   among  the   arsenic  compounds  (p,  526), 


SODn  BEN ZO AS— Sodium  Beozoate 

(Sod.  Benz*) 

It  containik  wbm  driud  to  ronAtant  weight  at  1  lO^^C,  not  lea 
"if  NaCTliiOt  (I44,CM;.     Pmerve  it  tn  welMoMd  eontaiaan. 
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zed  Description. 
ite,  iimorpKous,  granular  or  crystalline  powder;  sweetish  taat-e;  soluble  in  about 
LS  parts  of  water  and  alxiut  49  part^  of  alcohol.     For  detaila  see  (J.S.P,,  p.  382. 

For  tttis  for  uieniity,  for  impurities  (heavj"  metala)  and  for  anHay  see  U*S.P.* 
p,  382  and  also  Part  V  of  this  book. 

Rernnrks, — ^This  salt,  the  manufacture  of  which  is  outlined  above, 
has  come  into  prominence  during  the  past  decade,  because  of  the  contro- 
versy concerning  its  use  as  a  pre^servative.     Done, — -1  gramme  (lb  grains). 

Sodtum  bimrbonaie^  NaHCOsi  will  be  considered  along  Tvnth  sodiura 
carbonate,  as  the  two  are  so  mutually  dependent  that  they  should  be 
studied  together. 

Sodiom  Blsulphis  (U.S. P.  VI 11)  or  Sodium  bisulphite  is  another  of  the  acid  salts 
described  on  p.  362.  fcinp  a  bisulpliite,  it  is  a  derivative  of  siilphuroii*  acid^  which 
itself  is  derived  from  sulphurous  oxide.  This  oxide  shows  sulphur  with  the  vatenc6 
rv,  and  its  formuia  is  SO^,  as  is  shown  graphically  on  p.  362.  SOu  -)-  H^O  ^  H»SOi, 
which  is  sulphurous  acid.  When  nl!  the  hydrogen  of  sulphurous  acid  is  replaced  by 
sodium,  we  get  Sixlium  sulphite^  NapSOj,  but  when  only  one  of  the  hydrogen  atoms 
is  replacod'-n>y  one  atom  of  sodium — we  get  the  bisulphite,  XaHSOa. 

'fiiis  salt  is  made  by  passing  Htilphurous  acid  gas  through  solution  of  sodium 
e&cboniite  to  saturation.     The  solution  is  then  cooleii,  when  the  salt  er>'stalli2es  out. 

Sodium  bisulphite  is  an  unstable  solid,  rapidly  losing  sulphur  dioxide  and  becoming 
oxidised  to  sulphate.  For  this  reasfm  it  should  be  kept  in  a  cool  place,  in  small,  welP 
stoppered  bottles,  which  are  to  be  completely  filled.  Sodium  bisulphite  is  used  as  a 
reducing  agent  in  organic  chemistry,  and  is  particularly  valuable  in  the  hle^iching 
industry  for  the  removing  of  the  last  traces  of  chlorine  from  the  bleached  fabric. 
Substances  used  for  this  purpose  are  known  as  arilichtors*  It  is  comparatively  little 
used  in  medicme,  but  when  so  used,  it  Is  as  an  antiaeptio.  « 

Dose. — ^500  milligrammes  (7J^  grains). 


SODn  BORAS— Sodium  Borate 
(Sod.  Bon^Borax— Sodium  Tetraborate— Sodium  Pyroborat^) 

It  contains  not  less  than  52,32  per  cent,  nor  more  than  54.92  per  cent,  of  anhydrous 
«ndium  borate  (sodium  biborate  or  tetraborate),  t'orresponding  to  not  less  than  99 
per  cent,  of  the  crj^stallized  salt  (NajB^OT  +  lOHjO  =382.16].  "  Preserve  it  in  well- 
cloeed  containers. 
Summarized  Description .  ^ 

Colorless.  monocHnic  prisma  or  white  powder;  sweetish  alkaline  taste^  slightly 
eflSoreecent;  soluble  in  about  15  parts  of  water  and  in  1.25  parts  of  glycerin;  msoluble 
in  ^^■'  ^^'  '  ■  'in  heating  it  melts,  then  forms  a  porous  mass  and  then  fuses  to  a  glasav  niaas. 
F' ^  ^ee  rSR,  p.  3.S4, 

1    :  for  identity,  for  impurities  (carbonates^  bicarbonate-s,  heavy  metals,  arsenic) 

and  for  assay  see  U.8.P.|  p.  384  and  also  Part  V  of  this  book. 

Sodium  borate — ordinary  borax — is  a  valuable  und  interej^ting  chemical. 
Its  formula,  Na2B407,  seems  most  difficult,  and  contnidjctory  to  the 
formula  of  boric  acid  aLeady  given— H^BOj,  but  investigation  clears  up 
the  matter*  RemenilxT  that  the  valence  of  l>oron  is  iii;  that  boric  acid 
is  a  true  ortho-acid — B(0H)3  or  HaBOj,  True  sodium  borate  has  the 
formula  NajBOs,  and  what  we  call  .soiiiuin  borate  is  not  the  true  salt  but 
a  **pijrchorate.''  The  Greek  word  for  fire  is  "p7/ra«?/'  and  all  chemicals 
bearing  the  prefix  **;>?/ro"  are  bodies  formed  under  influence  of  high  heat. 
In  passing^  such  examples  as  *Vy''<^l*K^t*ous  acid'^  (crude  acetic  acid)» 
^'pyrogallic  acid,-'  and  ''pyrophosphoric  acid'*  may  be  cited.  Like  these, 
pyroboric  acid  and  pyroborates  are  made  by  subjecting  the  mother  sub- 
stance to  heat. 

Let  us  see  what  will  occur  when  lx>ric  acid  is  heated.     It  will,  of  course. 
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like  all  ortho-acids,  lose  water,  and*  under  proper  conditions,  in  a  moel 
jiertiliar  ratio: 

Taking  4H3BO3,  this  carried  out  gives    HiaB^On 
Let  us  subtract  from  this  5HsO,  Hia    Ot 

We  then  have  left  pyrolx)ric  acid,  Hi  B4O? 

the  sodium  salt  of  which,  Na5B407,  is  official  borax,  which  18  a  natural 
product,  being  found  in  certain  lakes  of  Thibet,  Tartar>%  and  India.  The 
impure  l)orax,  obtained  by  spontaneous  evaporation  of  the  waters  of  th«j«o 
lakes,  is  called  tincaL  At  the  present  time  practically  all  the  American 
borax  is^  obtained  from  the  borax  lakes  found  in  the  Death  Valley  of 
Nevada.  It  is  also  made  by  treating  the  native  boric  acid  of  Tuscany 
with  sodium  carbonate. 

Borax  o<uturs  either  in  colorless,  transparent  prisms  or  in  a  while 
powder,  odorlessj  and  having  a  sweetish,  alkaline  taste. 

It  is  soluble  in  15  parts  of  water  and  in  1  part  of  glycerin.  Wlieo 
heated,  it  fuses  and  solidifies  into  a  transparent  solid  called  lx>rax  glaas. 
This  borax  glass  is  used  quite  largely  in  anal>iic  work  under  the  njwne  of 
borax  l)ead,  the  chemical  bt^ng  fussed  on  loop  of  platinum  wire,  thereby 
forming  a  minute  globule  of  borax  glass.  When  this  body  is  melted  with 
certain  metallic  salts,  the  body  is  given  characteristic  colors.     (See  p.  861.) 

Borax  is  one  of  the  most  valuable  of  the  sodium  compounds.  It  is 
used  in  numerous  operations  where  a  mild  alkali  is  indicated,  it  cona- 
pletely  possessing  the  character  of  an  alkali,  and  yet  acts  in  a  manner 
much  milder  than  does  either  sodium  carbonate  or  the  bicarbonate*  This 
explains  its  extensive  use  in  cleaning  delicate  fal>rics,  such  as  fine  cloth  or 
hair,  w^here  stronger  alkalis  would  act  diisastrously.  It  is  also  a  valuable 
antiseptic,  and  for  such  purposes  it  is  (uniiroperly)  used  as  a  preservative 
for  meats  and  food.  In  medicine  it  is  used  as  a  mild  antiseptic,  chiefly 
externally. 

Dose. — 750  milligrammes  (12  grains). 

Compound  Solutloo  of  Sodium  Bonte  (N.P.),  or  l>iMl*ii  Soluiion,  b  nitbor  laively 
used  WA  a  aa^nl  duuche.      {See  p.  10  L) 


SODn  PERBORAS— Sodium  Perborate 
(Sod.  Perbor.) 


»er  cent,  of  available  oxygen,  coritwDondinii  to  about 
(154.06).     Pwjiwrve  it  m  well-cloaWl  cQOtaiocrs*  ia  a 


It  c!ontains  uot  lem  than  9  i 
ae.5  per  cent,  of  NaB0,+4U,C 
eoolplaee. 
Summarised  De^cHptwn, 

WhiiCf  eryirtalUni^  pcmnulas  or  powder;  flalinf»  tante;  stable  in  dry  air,  but  lib«rat«i 
oxygen  ill  II  '   '  V  ^^        '  /        -!tH!onip4mng  ml«»  aodium  mete* 

bomU^  ttiiii  p.  3m, 

For  U*^i-  J'"  M*- /  J ^^^  viiUiv^  i„^«-w/ and  for  <M#ai/ 8«H^  r.S.P.,p,  3fM 

and  aliiu  Pari  V  uf  1 1 

Remarks, — This  and  other  perborates  have  come  into  cc  ^>le 

use  iw  solid  subHtitutes  for  hydrogen  dioxide.  The  sodium  <  ,  ijid 
can  be  made  by  treating  lx)rax  with  sodium  hydroxide  and  sodiuni  dioxide. 
For  dussting  powder,  where  a  dioxide  is  indicated  the  perborate  hs  u«^»  9M 
sodium  jxTuxide  cannot  Im^  emjjloytHi  since  strrmgly  alkaline* 

Sodium  jKTl>oratc  is  a  white  p<>\    '  iring  soluble  in  water,  but  form- 

ing a  stable  dilution  having  tli  i  of  hydrogen  dioxide,    WTicn 

treated  with  diluted  Mulphuric  acid,  hydrogen  dioxide  is  evolved. 
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It  is  now  in  coiisiderable  use  as  a  non-irritating  antiseptic. 
Dose, — 60  milligrammes  (1  grain). 

Sodii  Boro-Benzoas  (N.F.)  is  a  mixture  of  sodium  borate  and  sodium  benzoate. 

SODn  BROMIDUM— Sodium  Bromide 
(Sod.  Brom.) 

It  contains,  when  dried  to  constant  weight  at  lOO^C,  not  less  than  98.5  per  cent. 
of  NaBr  (102.92).     Preserve  it  in  well-closed  containers. 
Summarized  Description, 

Colorless  cubical  crystals  or  white  granular  powder;  saline  taste;  somewhat  hy- 
KTOflcopic;  soluble  in  about  1.1  parts  of  water  ana  in  about  13  parts  of  alcohol.  For 
details  see  U.S.P.,  p.  386. 

For  teete  for  identity^  for  impurities  (alkali,  iodides,  heavy  metals,  bromates,  sul- 
phates, barium)  and  for  assay  see  U.S. P.,  p.  385  and  also  Part  V  of  this  book. 

Remarks. — This  chemical  is  made  by  methods  analogous  to  those 
employed  in  making  potassium  bromide;  that  is,  by  treatment  of  sodium 
hydroxide  with  bromine,  and  the  subsequent  heating  of  the  mixture  with 
charcoal,  or  by  the  double  decomposition  of  ferrous  bromide  with  sodium 
bicarbonate. 

Sodium  bromide  occurs  in  white,  cubic  crystals  which  are  soluble 
in  1.1  parts  of  water.  While  potassium  bromide  dissolving  in  water 
produces  a  chilled  liquid,  sodium  bromide  and  water  make  a  warm  solu- 
tion. Henun  claims  that  this  is  due  to  the  hydration  of  sodium  bromide 
in  dissolving.  The  crystals  attract  moisture,  but  do  not  liquefy  therein.  • 
It  is  used  as  a  mild  sedative,  closely  resembling  potassium  bromide  in 
action. 

Dose. — 1  gramme  (15  grains). 

SODn  CARBONAS  MONOHYDRATUS— Monohydrated  Sodium 

Carbonate 

(Sod.  Carb.  Mohohyd.) 

It  contains  not  less  than  99.5  per  cent,  of  Na2C03-|-HiO  (124.02).     Preserve  it  in 
well-closed  containers. 
Summarized  Description. 

White  crystalline  powder;  strongly  alkaline;  efflorescent  in  dry  air  or  at  SCC; 
soluble  in  about  3  parts  of  water  and  in  8  parts  of  glycerin ;  insoluble  in  alcohol.  For 
details  see  U.S. P.,  p.  386. 

For  tests  for  identity j  for  impurities  (heavy  metals)  and  for  assay  see  U.S. P.,  p. 
387  and  also  Part  V  of  this  book. 

Remarks. — Sodium  carbonate,  the  next  chemical  demanding  our 
attention,  is,  with  the  sole  exception  of  sulphuric  acid,  the  most  widely 
used  manufactured  product  in  the  chemical  world.  To  mention  all  the 
many  important  industries  in  which  sodium  carbonate  is  a  potent  factor 
would  occupy  too  much  space,  but  chief  among  the  branches  of  trade 
to  which  sodium  carbonate  is  essential  are  soap-making  and  glass 
manufacture. 

In  early  time  the  only  source  of  sodium  carbonate  was  by  evapora- 
tion of  water  from  certain  soda  lakes,  such  as  trmia  from  Egypt,  or  from 
the  crude  salt  obtained  by  lixiviating  the  ashes  of  sea-weeds,  rich  in 
soda,  such  as  barilla  from  Spain.  The  output  from  these  sources  was 
rather  limited,  and  as  the  soap  and  glass  industries  became  more  im- 
portant, the  need  for  cheap  sodium  carbonate  became  more  and  more 
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iinporative,  and,  accordingly,  a  prize  was  offered  l>y  the  PariM  Acadeinv, 
in  1782,  for  the  best  method  of  artificial  production  of  thi»  valuable  alkali^ 
and  the  prize  was  awarded  t-o  Nicholas  Leblanc.  In  1794  the  French 
government  took  charge  of  his  factory. 

A  most  striking  proof  of  the  value  of  the  process  is  shown  by  the  fact 
that  to  this  day  a  large  amount  of  sodium  carbonate  is  still  nianufacturt*d 
by  the  Leblunc  process. 

In  passinff,  it  sbouUi  be  mentioDed  that  Lehlniic's  process,  hke  most  other  gnmt 
diftcoVfries,  did  not  originate  solely  with  the  man  whone  miuie  it  1^ -••^-^  !»"*■ 
in  1736  converted  sodium  cliloride  Biu'cessfully  intoyodiurn  wulphtit* 
sodium  acetate,  and  hustly  into  sodium  carbonate.  MarRj^raf,  17 
tiMnsformation  by  converting  .«iodium  chloride  into  s<:diiim  sulphate,  then  into  PMj<Iiimi 
tiiliiit(.%  and  this,  by  strong  heat,  into  the  oxide  which,  on  Htanding,  absorbed  enough 
carbon  dioxide  from  the  air  to  ctianKC  into  carbonate.  • 

It  is  even  said  that  the  bust  portion  of  the  Lt^blanc  process  (use  of  ooal  and  Utn^ 
gtoni^'  *    I  to  him  by  De  ht  Mitherie,  but  be  this  as  it  may,  it  WftS  Leblaoc 

who  i  liriit  factory  for  tht?  manufacture  of  sodium  carbonate,  ami  to  him^ 

the  n.*.  .......  .    ,Ai(;, 

Lelilanc  chose  as  the  sodium  compound  on  which  to  begin  operatiotis| 
thiit  which  was  most  widely  distributed;  that  body  which  was  found  l>oth  I 
on  bind  and  in  the  sea — sodium  chloride  or  common  salt.     Thii^  is  thc^ 
cheajH^iit  sodium  compoundi  and  the  only  reason  it  is  not  used  a»  the 
** stock  salt"  in  chemical  manufacturing — in  making  other  sodium  saltj^ 
— is  because  of  the  difficulty  with  w^hich  it  decomposes,  there  being  very  I 
few  acids  which  can  break  it  up.     Among  these  is  sulphuric  acid,  the 
reaction  being  2NaCl  +  H28O4  ==  NaaSO^  +  2HCL     Note  that  hydftj-j 
chloric  acid,  HCl,  is  a  side  product  m  the  process.     In  England,  when  the 
manufacture  wa.s  first  begun,  the  acid  was  aUowed  t^  escape  with  the 
air   throufk^h   tall   chimneys,   with   most  terrible  results — ^as  the   vapor 
mingled  witVi  the  aqueous  vapor  and  fell  wnth  the  latter  as  rain,  destroy- 
ing vegetation  and  ruining  health.     So  great    was    the   damage   that 
stringent    laws    were    enacted    prohibiting   the   discharge  of  the   acid 
vapor.     Thereupon  the  manufacturers  took  to  condensing  the  vapoiB 
and  disposing  of  the  hydrochloric  acid,  and  by  curious  change  of  timecip 
at  present,  the  keen  competition  has  so  lessened  the  price  of  soilium  car- 
bonate that  the  manufacturers  gain  much  of  their  profit  from  the  sak 
of  the  acid. 

But  to  return  to  the  process,  which  we  have  only  followed  to  the  j 
formation  of  sodium  suli)hate,  and  which  seems  as  far  off  as  waa  tbej 
chloride,  Leblauc's  genius  solvtnl  the  problem  of  conversion.     He  reidi2<Hl 
that  while  the  sulpha/e*  was  a  very  stable  body^  the  sulphide  was  qtiiti? 
w^eak — could  be  replaced  even  by  the  C0|  group.  I 

The  changing  of  the  sulphate,  Na»S04,  to  the  sulphide^  NatS,  is' 
ver>^  simple.     It  is  merely  a  process  of  reduction,  and  is  performed  by 
the  reducing  agerjt  we  usi»d  in  the  manufacture  of  sulphurous  acid— 
the  element  carbon,  usually  in  the  form  of  common  coal.     The  reaction 
is  as  follows: 

Na,H()*     -J-     Ci     -     2CAh     +     NttfH. 

Having  converted  the  strong  sulphate  into  the  easily  dissociated  8til- 
phidc,  the  next  step  is  to  bring  alniut  a  double  decomposition  between 
thii^  {julphide  and  some  cheap  carbonate.  The  carlxinnte  liest  answering 
Uiia  reciuirem«Mit  is  the  calcium  salt,  whit»h  is  abundant  I  I  as  marble^ 

limestone,  chalk,  and  ojister  shdU.     This  salt  is  ace*        ^      emploj 
and  the  reaction  is: 
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In  practice,  the  sulphate  is  heated  with  coal  and  limestone  at  the 
same  time,  hence  the  two  actions  nm  simultaneously. 

The  next  process  we  have  to  consider  is  that  which  leads  to  the  sodium 
bicarbonate  instead  of  to  the  carbonate.  This  is  the  Solvay  process, 
and  is  one  of  the  most  clear-cut  processes  we  meet  in  chemistry,  as  both 
reaction  products  are  valuable,  and  there  is  little  waste-product.  It  is 
also  called  the  ''ammonia  soda  process,"  after  the  constituents  employed. 

Like  Leblanc's  process,  it  starts  off  with  that  most  abundant  source 
of  sodium,  the  chloride. 

A  solution  of  salt  is  placed  in  a  tin-lined  vat  and  is  saturated  with 
ammonia  gas.  This  liquid,  on  cooling,  is  pumped  into  a  second  vat, 
where  it  absorbs  carbon  dioxide  gas  and  forms  sodium  bicarbonate  and 
ammonium  chloride  by  the  following  reaction: 

NaCl     +     NH,     +     H,0     +     CO,     =     NaHCO.     +     NH4CI. 

The  process  is  comparatively  modern,  and  is  even  now  replacing  the 
Leblanc  process,  as  it  is  less  wasteful  and  yields  a  finer  and  more  at- 
tractive product. 

The  third  method  for  obtaining  the  carbonic  acid  compounds  of 
sodium  is  by  the  cryolite  process,  which  is  named  from  the  Greenland 
mineral,  which  is  the  stock  salt.  Cryolite  is  a  fluoride  of  aluminum  and 
sodium,  the  formula  of  which  is  not  so  diflScult  if  one  only  remembers 
that  fluorine  forms  compounds  entirely  analogous  to  the  chlorides,  the 
bromides,  and  the  iodides.  Aluminum  fluoride  is  AlFls,  since  aliuninum 
is  trivalent  and  the  linkage  is  graphically  as  follows: 


Al 


Fl 
— Fl 
Fl 


When  written  double,  the  formula  is  AI2FI6.  Sodium  fluoride  is  NaFl — 
exactly  analogous  to  NaCl.  The  proportions  in  which  these  two  fluorides 
combine  are  six  molecules  of  NaFI  to  one  of  AUFle. 

The  method  of  manufacture  of  the  sodium  from  cryolite  has  not 
the  extended  use  that  Leblanc's  and  Solvay's  processes  enjoy,  it  being 
practically  a  monopoly  of  one  corporation. 

Crj'olite  is  first  heated  with  limestone,  and  is  thus  converted  into 
sodium  aluminate  and  calcium  fluoride,  as  shown  in  the  following 
equation : 

Al,F1.6Nan     +     6CaCO,     =     A^CONa).     +     eCaHj     -f     6C0,. 

The  graphic  formula  of  sodium  aluminate  is  supposed  to  be  as  follows: 

I— ONa 
— ONa 
—ONa 


Al 
Al 


—ONa 
—ONa 
—ONa 


That  is,  aluminum  hydroxide  (p.  490)  with  its  six  atoms  of  hydrogen 
replaced  by  six  atoms  of  sodium. 

It  is  met  with  in  analytic  chemistry,  one  of  the  tests  for  aluminum 
being  that  any  soluble  salt  of  this  metal,  when  treated  with  sodium 
hydroxide,  yields  a  gelatinous  precipitate,  aluminum  hydroxide,  which 
is  soluble  in  an  excess  of  sodium  hydroxide  (p.  490). 


434 


PRINCIPLEvS    OF    PnARMACY 


Some  investigators  now  claim  that  its  formula  i^  AI(OH)fONa, 
uthers  claim  it  is  not  a  true  salt  but  a  colhndal  condition. 

In  other  words,  when  an  excess  of  s<Hliuni  hydroxide  is  added,  tl 
aluminum  hydroxifle  combines  with  It  to  form  a  soluble  alutninate 
8odium,  just  deseribed.     This  reaction  is  also  employed  in  the  separation 
of  iron  from  aluminum  in  analytic  work, 

Retm-ning  to  our  cryolite  process:  the  ahiminate  of  sodium  is  ooo 
verted  into  sodium  carbonate  by  treatment  with  carVK)n  dioxide  gas  by' 
the  following  reaetion: 


AJ,{ONtt)i     +    3CO, 


3Ntt,CX),     4-    AliOi. 


The  commercial  value  of  this  method  of  manufacturing  sodium  car 
bonate  is  due  not  only  to  the  output  of  sodium  carbonate,  but  abo  tl 
the  fact  that  the  side-products — aluminum  oxide  and  calcium  fluoride 
are  worked  up  into  the  alums  and  the  fluorine  derivatives  rer*ii«?ctively. 

Sodium  carbonate  is  an  antacid,  but  is  not  used  much  internally , 
less  irritating  bicarbonate  being  preferred. 

DoBc. — 250  milligrammes  (4  grains). 

Sodii  Carbonas  (U.S.P.  1800)  was  the  ciystalline  dekahydrmted  forin,  that 
containing  ten  molecules  of  water  of  crvHtallization — Na»COilOUjO,  Thb  ia  wlu_ 
is  familiarly  called  ivaahifiif-sada,  and  had  the  disadvantaffe  of  heinfi;  verv  efHoreiirent  J 
so  much  so  that  the  writer  has  seea  crystahi  of  the  salt  lose  water  while  atill  in  tl 
crj'stallixing  vat.  Thi«  made  it  a  matter  of  diffieiihy  to  employ  the  nali  in  woii 
invotvinK  molecular  proportions;  hence  in  the  eighth  revision  the  morii  '  '  1  nalli 
was  given  official  recocnition.     Because  the  monohyd rated  salt  is  hi  andj 

concentrated^  it  replaced  both  the  crystalline  and  the  exsiccated  earboiiaic^  u*  uie  oli 
pharmneop<Bia. 

Swiii  Carbanas  Essiecatus  (U.S.P.  1890).— This  aubatanoe  14  made  bf  Ukin 
dekahvd rated  sodium  carbonate  and  exsiccatini^  it  at  a  temperature  of  about  45*"' 
(llS'^i'.)  until  the  product  has  lost  half  it«  weight.  The  object  of  using  the  he 
of  a  water-bath  is  in  order  to  avoid  the  possible  loss  of  carbon  dioxide.  Th*?  dr 
carbonate  Is  used  for  the  same  purpose  as  in  the  dekahydrated.  but  is  about  IwtQ 
the  strength,  and  is  preferable  for  Mllng  prescriptions  of  pills  and  powdern. 


SODII  BICARBON AS— Sodium  Bicarbonate 

(Sod.  Bicarb*) 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulnlniri**  ^*u% 
not  Iciw  than  09  per  «5ent,  of  NaHCOj  (84,01),     Preserve  it  in  well-closetj  contAifi 
111  a  v*jiA  f)luce. 

Sumfft/irijrd  Deneripti^n, 

White,  uptique  fxjwder:  cooUnf;,  mildly  alkaline  tastes  tiohittle  in  al>oul  10 
of  Wftt^r;  irifioluble  in  alcohol;  jujUfonH  sofutjon  U>8<*h  rarlwin  dioxide  on  boilinjE^ 
converted  into  the  nonnal  **\     For  details  tnH^  U,8,P.,   p.    383,     For  I 

for  identity,  for  impuriiirM  u  ^  carbonate,  heavy  metab),  and  for  ossoy 

U.aR,  p.  i$a  and  also  Part  V  of  this  book. 

Uenuirks, — While  the  commonly  accept^  formula  for  sodium 
bonate  is  NaHCO«,  that  is,  HjCOs  with  one  atom  of  hydrogen  replii 
one  atom  of  aodium,  Bicher  claims  for  it  the  double  formula  Nl^tHt 
and  PxpreiSM  thin  by  meaus  of  an  ingenious  giaphie  formula, 

Thi*  process  for  making  tliis  salt  is  the  Solvay  process  jn 
It  can  also  l>e  made  by  ti*eating  sodium  carlx)nate  ^ith  car' 
but  «ueh  a  proct*«H  i?<  no  longer  much  employed* 

Sofliuni  bicarV>onate  u.sually  occurs  in  the  form  of  a  white, 
powder,  which  i»  soluble  in  10  partts  of  water;  therefore  much  \em  ablut 
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than  is  the  carbonate*     Sodium  bicarbonate  is  a  popular  antacid,  being 
comparatively  fnte  from  irritating  action. 
Dose. — 1  gramme  (15  grains). 

Sodii  chlora9  (U.S. P.  VIII)  NaClOi  b  made  like  potassium  chlarat^,  by  treating 
calcium  chlorate  with  sodium  chlorirle. 

It  ran  also  be  made  by  treating  potassium  chlorate  with  .^4)dium  bitartrate  by  the 
foUowing  equation: 

KCIU,     +     NaHC4H<0»     =     KHCaUO.     +     XaClO,, 

The  potasaiura  bitartrate  produced  in  thL*  reaction  precipitates  from  the  solution  as 
it  does  in  the  Fothergili  process  (p.  393). 

Sodium  clilorate  so  closely  resembles  potassium  chlorate  tluit  extcndiNi  comment 
19  ttnnecessary.  Like  potassium  chlorate,  it  must  be  handler!  carefully  in  reference 
to  trituration  with  oxitlizable  bodies,  in  order  to  avoid  an  explosion. 

Its  only  advantage  over  p43taiisium  chlorate  Is  that  it  is  more  soluble  in  water, 
1  nart  of  the  sodium  salt  dissolving  in  1.1  parts  of  water,  while  1  part  of  potassium 
cnJorate  requires  16.5  parts  of  water  to  make  a  solution.  Its  uses  are  about  the  same 
thoee  of  |>otassium  chlorate. 

Dme, — 250  niilligrainraes  (4  grains). 

SODII  CHLORmUM— Sodium  Chloride 

(Sod.  Chlorid.) 

I"  contains,  when  dried  to  constant  weight  all  lO'C,  not  lean  tlian  9§  per  cant,  of 
NtiCl  (58,46).     Preserve  it  in  well-closed  containens, 
Swftimarized  Description, 

Colorless  cubical  crystals  or  white,  crystalline  powder;  purely  saline  taste;  slightly 
hygro8coj)i(! ;  soluble  in  2.8  part^  of  water;  slightly  soluble  in  alcohol;  on  heating, 
it  decpepitat^iSi  then  fuses  and  finally  volatilises.  For  details  see  U.S. P..  p.  387. 
For  ttitbi  Jot  iderUiitf,  for  impurities  (6ea%'v  metals,  calcium,  magnesium,  oromide, 
iodide),  and  for  assay  see  U.S.P.,  p.  387  and  also  Part  V  of  this  book. 

Sodium  chloride,  or  comrnan  salt,  is  one  of  the  most  valuable  and 
ancient  of  the  chemicals.  It  is  essential  to  animal  economy,  hence  it 
has  been  used  from  the  earliest  days.  As  mentioned  above,  it  is  the 
chief  source  of  metallic  sodium  and  of  the  sodium  compounds,  and  is 
found  in  the  native  state  widely  distributed. 

Its  presence  in  sea-water,  salt-wells,  and  salt  mines  has  been  men- 
tioned, so  here  it  is  only  necessary'  to  state  that,  among  the  chief  deposits 
of  salt,  are  the  mines  near  Cracow,  in  eastern  Poland;  near  Salzburg, 
in  Tyrol;  and  the  Petit  .Vnse  mines  of  southwest  Louisiana.  In  many 
parts  of  the  world  are  found  deposits  of  salt  of  not  sufEcicnt  area  to  justify 
mining.  In  these  cases  shafts  are  sunk  until  the  deposit  is  reached, 
w»ter  poured  in,  and  when  saturated  with  the  salt,  is  pumped  put  and  the 
solution  evaporated.  Such  process  is  now  carried  on  in  Cleveland,  O. 
Another  source  of  salt  is  the  natural  salt  springs  found  in  certain  sec* 
tions  of  the  world.  There  are  many  of  these  in  Cicrmany  of  insufficient 
concentration  to  justify  the  use  of  heat  for  complete  evaporation,  and 
in  such  cases  the  major  portion  of  the  water  is  removed  by  the  appUcation 
of  spontaneous  evaporation,  explained  on  p.  89. 

Nontial  salhte  mluiioti,  which  is  in  some  demand,  Ls  a  ?in  of  I  i^er 
cent,  solution  of  soiliura  chloride.  It  is  presumably  of  the  same  saline 
strength  as  blood-serum,  and  is  used  for  transfusion  operations.  This 
pffieparation  is  now^  official  under  the  name  of  physiological  aalt  aolution. 
(See  p.  188.) 

Dose. — As  emetic,  15  grammes  (4  drachms). 
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SODn  CITRAS— Sodium  Citrate 

(Sod,  Cit.) 

It  containa  not  lees  than  98  pei*  cent,  of  NasCcHfOr  +  2HiO  (294.07).     Piweive 
it  in  well-cloeed  containers. 
Summarized  Deacription, 

White,  granular  powder;  cooling  saline  taste;  soluble  in  1.3  parts  of  water;  insoluble 
in  alcohol;  carbonizes  at  red  heat,  leaving  a  residue  of  carbonate.  For  details  see 
U.8.P.,  p.  388. 

For  tests  for  identity ,  for  impurities  (arsenic,  heavy  metals)  and  for  assay  see  U.S.  P., 
p.  388  and  also  Part  V  of  this  book. 

Remarks. — ^This  official  is  made  by  treating  sodium  carbonate  with 
citric  acid.  It,  like  the  other  alkaline  citrates,  has  the  property  of  hold- 
ing in  solution  such  insoluble  bodies  as  ferric  phosphate  and  magnesium 
carbonate.    It  is  used  as  a  refrigerant. 

Dose. — 1  gramme  (15  grains). 

Li(iaor  Sodii  CitrotartratiB  Effenrescens  (N.F.)  is  made  by  dissolving  sodium 
bicarbonate  in  a  solution  of  tartaric  and  citric  acids,  the  product  being  flavored  with 
syrup  of  citric  acid.  (See  p.  192.)  The  recipe  calls  for  350  mils,  which  is  to  be  dispMensed 
in  effervescent  condition  in  a  stout  bottle.  It  is  used  as  a  purgative,  like  solution  of 
magnesium  citrate. 

SODn  CYANmUM— Sodium  Cyanide 

(Sod.  Cyanid.) 

It  contains  not  less  than  95  per  cent,  of  NaCN  (49.01).  Preserve  it  in  well-closed 
containers,  protected  from  light. 

NoTE.-HSodium  Cyanide  replaces  Potassium  Cyanide  of  the  U.S.  P.  VIII. 
Summarized  Description, 

White,  opaque,  amorphous  pieces  or  white,  granular  powder,  deliquescent  in  moist 
air,  giving  odor  of  hydrocyanic  acid;  freely  soluble  in  water;  extremely  poisonoiis; 
handle  with  great  caution.     For  detaib  see  U.S. P.,  p.  388. 

For  tests  for  identity,  for  impurities  (ferrocyanide,  sulphocyanate)  and  for  assay  see 
U.S.P.,  p.  388  and  also  Part  V  of  this  book. 

Remarks. — ^This  chemical  replaces  in  the  pharmacopoeia,  the  long 
official  potassimn  cyanide  (see  p.  419)  and  has  been  introduced  to  partly 
lessen  the  stringency  due  to  shortage  of  potassium  salts  in  this  country. 
Its  manufacture  and  uses  resemble  the  potassium  compound. 

SODn  GLYCEROPHOSPHAS— Sodium  Glycerophospluite 

(Sod,  Glycerophos. — Sodium  Glycerinophosphate) 

Hydrated  Sodium  Glycerophosphate  containing  not  less  than  68  per  cent,  of  the 
anhydrous  salt  [Na,C,H7P0«  or  C8H»(OH),P04Na,  -  216.10). 
Summarized  Description, 

White,  monoclinic  plates  or  scales  or  white  powder;  saline  taste;  very  soluble  in 
water:  almost  insoluble  in  alcohol;  carbonizes  on  heat,  leaving  residue  of  sodium 
pyrophosphate.     For  detaib  see  U.S. P.,  p.  389. 

(or  tests  for  identity ^  for  impurities  (free  alkali,  alcohol-soluble  matter,  heary 
metals,  phosphates)  and  for  assay  see  U.S.  P.,  p.  389  and  also  Part  V  of  this  book. 

Remarks. — This  new  official  substance  is  the  sodium  salt  of  glycero- 
phosphoric  acid  (see  p.  612)  and  is  now  quite  popular  as  a  tonic.  It  is 
a  constituent  of  solution  of  glycerophosphates  N.  F.  (see  next  page). 

Dose, — 250  milligrammes  (4  grains). 


SODIUM  437 

LIQUOR  SODn  GLYCEROPHOSPHATIS^Solution  of  Sodium 

Glycerophosphate 

(Liq.  Sod.  Glycerophos.) 

An  aqueous  solution  of  sodium  glycerophosphate  corresponding  to  not  less  than 
50  per  cent,  of  the  anhydrous  salt  (NajCjHyPO.  or  Na,C»H»(0H),P04  -  216.10). 
Testa  for  Identity.— -See  sodium  glycerophosphate. 

Assay. — See  Part  V. 

Remarks. — This  new  official  solution  is  a  commercial  product  intended 
to  be  used  in  place  of  the  more  costly  crystalUne  sodium  glycerophosphate. 
It  is  so  employed  in  making  the  compound  elixir  of  glycerophosphates 
N.F.  (p.  209). 

Dose. — 0.35  mil  (6  minims). 

SODn  HYPOPHOSPHIS— Sodium  Hypophosphite 

(Sod.  Hypophos.) 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid, 
.not  1^  than  98  per  cent,  of  NaPHjOj  -h  HjO  (106.07).  Preserve  it  in  well-closed 
containers.  Caution  should  be  observed  in  dispensing  Sodium  H3rpophosphite,  as 
an  explosion  is  liable  to  occur  when  it  is  triturated  or  heated  with  nitrates,  chlorates 
or  other  oxidizing  agents. 
Summarized  Description, 

Small,  colorless,  rectangular  plates  or  white,  granular  powder;  saline  taste;  somewhat 
deliquescent^  soluble  in  about  1  part  of  water;  and  in  alcohol;  decomposes  on  heating, 
into  phosphme.     For  details  see  U.S.?..  p.  391. 

For  testa  for  identity,  for  impurities  (alkali,  phosphate,  heavy  metals,  arsenic)  and 
for  aaaay  see  U.S.?.,  p.  391  and  also  Part  V  of  this  book. 

/Zemarfcs.— This  hypophosphite  is  prepared  in  a  manner  similar  to 
that  for  making  potassium  hypophosphite — by  treatment  of  calcium 
hypophosphite  with  sodium  carbonate. 

Sodium  hypophosphite  occurs  in  the  form  of  small  transparent  plates, 
or  chiefly  in  white,  granular  powder.  It  is  soluble  in  1  part  of  water  and 
30  parts  of  alcohol.  Like  all  hypophosphites,  the  sodium  hypophos- 
phite must  be  heated  with  great  care,  as  otherwise  the  following  chemical 
reaction  will  occur: 

5NaPH,0,      -f     heat      =      Na4Pi07      +     NaPO,     +     2PH3     +     2H,, 

the  resulting  phosphine  (PH3)  being  spontaneously  combustible  and 
producing  an  explosion. 

Sodium  hypophosphite  is  a  constituent  of  the  official  synip  of  hypo- 
phosphites.  It  may  be  here  stated  that  hypophosphorous  acid  and  hypo- 
phosphites  act  as  reducing  agents  on  silver  and  mercury  compounds, 
hence  the  salts  of  these  metals  should  not  be  prescribed  with  syrup  of 
hypophosphites.  Like  all  hypophosphites,  the  salt  of  sodium  is  used  as  a 
tonic  and  nutrient  in  wasting  diseases. 

Dose, — 1  gramme  (15  grains). 

SODn  lODIDUM— Sodium  Iodide 

(Sod.  lod.) 

It  contains,  when  dried  to  constant  weight  at  lOO^C,  not  less  than  99  per  cent. 
ol  Nal  (149.92).  }X  contains  not  more  than  7  per  cent,  of  moisture.  Preserve  it  in 
well-closed  containers. 
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Summarized  DcArription, 

Colorless,  cubical  cr>'8tal8  or  white,  cryatallme  powder;  sftline  taste;  deliqtiraici^t  ia 
moist  iiir,  turning  brown;  soluble  in  about  D.5  part  of  waN^ft  in  about  l.d  partA  of 
alcohol  and  in  1.25  parts  of  glyeerm.     For  details  see  U.S.  P.,  p.  392. 

For  tests  of  idejiiittj,  for  impuriti-es   (alkali,  potjiasiumt  heavy   tnetal,  frtn*  ioilme^ 
iodate,  barium^  cvanide.  nitrate8j  nitrites,  thiosulphatc,  sulphate),  and  for  omjki^ 
U.S.  P.,  p.  302  and  alao  Part  V  of  this  b«x>k. 

Remarks. — This  salt  so  closely  resembles  pntasaium  iodide  that  little 
additional  statement  is  needed  here.  It  is  made  by  the  same  proceftjieii 
used  in  the  manufacture  of  pota8siiyu  iodi<le  and  the  bromide^s  of  f>otaj*- 
eiura  and  sodium.  Hence  here  it  is  only  necessary  to  mention  that 
treating  Hodivun  hydroxide  with  iodine,  and  subsequent  heating  of  the 
evaporated  mass  with  charcoal,  will  yield  the  iodide. 

It  occurs  in  anhydrous  cul>es  or  rhombic  prisms,  somewhat  deliques- 
cent»  turning  reddish  brown  on  exposure  to  air,  the  latter  change  Vmiifi 
due  to  liberation  of  iodine.  It  is  used  medicinally  exactly  as  is  potaaiiiuni 
iodide. 

Dose. — 300  milligramraes  (5  grains). 

Sodii  Nitras  (U.S.P.  VI 11)  NaNOa  Is  a  purified  form  of  the  native  CkUe  i 
Ijfirge  deposits  of  this  mineral  are  found  la  Peru,  and  is  called  X-'hileBaltpeter  I 
it  ia  shipped  through  the  Cliilean  ports.     The  native  ore  is  a  combination  of  s 
nitrate  with  sodium  iodate,  and  the  latter  chemicatf  as  mentioned  on  p.  37S, 
practirnlly  all  the  itjdiiie  in  use  in  the  world.     The  iodate  is  removed  from  the  i 
hy  cnk'stallixation  in  the  district  where  mined,  and  is  there  worked  into  iodine 
3t8)j  while  the  nitrate  is  shipped  into  commerce  practicall}'  free  from  iodide. 

Sodium  nitnito  has  become  of  tremendous  eeneral  importance,  since  Chile  aalt-^l 
pcrter  has  been  the  chief  fertiliser  of  the  worlo.  The  possibility  of  exhaustion  of  | 
Chilean  field  (  '      ■  n lists  to  sound  a  note  of  warning  and  attempt*  f  ^ 

acid  and  wkIi  r  s>'nthetically  were  8tari*HL     The  feat  wa^s  arr 

£iydt«    who  nia^«  -  <M>iic  oxide  by  passing  air  through  cylinders  throui^;. 
high  iMision  «4ectricity.     The  process  is  now  being  operated  in  Norui'ay  with  (j^reat 
oocnmoreial  success. 

Boilium  nitrate  is  the  source  of  the  commercial  nitrat*^^.  It  is  nirt*ly  usini  in 
medicine,  the  ixitassiuin  nitrate  being  preferred.  When  used,  it  is  as  a  diupetic,  a«  U 
potassium  nitrate. 

Dose.^i  gramme  ( ITi  grains). 


i 


soon  NITRIS— Sodium  Nitrite 
(Sod.  Nitris) 

It  ccmtaitis,  when  dried  tu  constant  weight  in  a  desjccatur  over  sulphuric  actd,  i 
leas  than  03  pc»r  cent,  of  Na.NO*  (09.01  l     Preserve  it  in  wcll-eloiscd  conlainers, 
Summftritcd  D  «. 

White,  op:  I  1  masses  or  sticks,  eolorteas  hexa^nal  erystala  or  leranular 

fv    ■  '  -     mild  i-;vnu^'  i:i-t-    .j-i...  ...  .^.^1  ou  vxposute  to  air  nr^  ..^i-^^.  *^  ....... ^. 

L5  prirts  of  ^uhible  m  alcohol;  «>n  i 

"r.iLf.n   T.itn-  „,,,  ..uii  sodium  oxide.     For  dLt.....  .         ,:.:,,  j..., 

tnpuntieg  (hea%'y  metals)  and  for  asaoff  soc  tnl4.P.,  p,  39^ 


Remarks. — This  salt  is  made  by  reduction  of  sodium  nitrate  by  fusinic] 
with  sheet  lemb     The  fiLsed  mass  is  [MMired  into  water^  the  diluted  srihi- 
tion  treated  with  nitric  acid  until  just  neutral  (thus  precipitating  tbej 
lead)*    The   filtrate  is   then   eoncentrattnl,   when   the  sodiuiii    rulritej 
crystallizes  <iut. 

*  This  salt  occurs  in  the  form  of  deliquescent  gran  tiles,  or  usually  ml 
the  form  of  fused  pencils.  It  wns  introdttced  in  the  phannacnpcria; 
in   1890,  becaujc  used  in  the  manufacture  of  spirit  of  nitrous  ethtf„ 
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and  has  been  retained  in  the  present  pharmacopcDia  for  the  same  reason. 
It  is  now  being  used  extensively  in  medicine  since  it  has  marked  hypo- 
tensive action,  making  it  as  useful  as  nitroglycerin. 
Dose, — 60  milligrammes  (1  grain). 

SODn  PHENOLStJLPHONAS^Sodium  Phenolsulphonate 

(Sod.  Phenolsulph. — Sodiurn  Sidphocarbolate) 

It  contains  not  less  than  83.64  per  cent,  nor  more  than  87.82  per  cent,  of  anhydrous 
acKlium  phenolsulphonate  (sodium  paraphenolsulphonate),  corresponding  to  not  leaa 
thiin  m  percent,  of  the  crystallized  salt  [C(HsO  SOjNa  +  2H3O  =  232.14].     Preserve 
it  in  well-closed  containers. 
Summarued  Description, 

Colorless^  rhomoic  prisms  or  crystalline  granules;  cooling  saline  bitter  taste: 
domewhat  efflorescent ;  soluble  in  about  4.2  part>s  of  water»  in  about  1 13  parts  of  alcohol 
ADd  in  6  25  parts  of  glycerin ;  on  heating  it  chars  and  incinerates  to  sodium  sulphate. 
For  details  see  U.S.P.,  p.  395. 

For  tuUfor  identiiu.  for  impurities  (heavy  metals,  phenol)  and  for  a^say  see  U.S. P., 
p.  395  and  also  Part  V  of  this  book. 

Remarks. — This  body,  formerly  called  sodium  Bidphocarholaief  has  a 
complex  formula^  NaSOiCsH^OH.  This  Is  the  sodium  salt  of  sulpho- 
carbolic  acid,  which  i.s  made  by  treating  phenol  (or  carbolic  acid)  with 
sulphuric  acid,  whereby  one  hydrogen  of  CsHsOH  (see  graphic  formula  on 
p.  690)  is  replaced  by  the  group  SO2OH,  which  will  be  recognized  as 


sulphuric  acid,  less  one  hydroxy!.     This  union  gives  us  CiiKi 


/SO,OH 

V)H 

sulphocarbollc  acid,  and  the  sodium  in  the  salt  replaces  the  hydrogen  of 
the  hydroxy!  attached  to  the  SOiOH  group. 

Sodium  sulphocarlK)late  is  made  by  treating  phenol  with  sulphimc 
[^^id,  and  letting  stand  for  twenty-four  hours,  when  sulphocfirbolic  acid 
ts  formed: 

CftHiOH     -h     HjSOt     =     C«H4(SO,OH)OH     -h     H^O. 

To  the  acid  mixture  barium  carbonate  is  added,  thus  forming  barium 
sulphocarbolat^,  which  is  soluble,  while  the  excess  of  sulphuric  acid 
separates  out  as  barium  sulphate.  To  the  filtered  solution  of  barium 
Iphocarbolate*  sodium  carbonate  is  added,  producing  the  following 
ction; 

Bii(80»C*n40H)j    +    NaiCOi     ^    2NaSO,aH40H    +    BaCO,. 

The  barium  carbonate  thus  formed  precipitates  out  and  is  separated 
by  filtration  from  the  solution  of  sodium  sulphocarbolate,  which  is  then 
concentrated  V»y  evaporation  to  a  point  where  crystallization  takes  place. 
Sodium    sulphocarbolate    occurs   as    transparent,    colorless    prisms, 
somewhat  efflorescent,   possessing  a  delicate  pink  tint.     This  calora- 
Ml,  however,  is  due  to  the  same  cause  as  is  the  pink  color  of  phenol, 
id  hence  may  possilily  be  considered  as  an  impurity. 
Sodium  sulphocarbolate  is  used  as  an  antiferment. 
Dose. — 250  milligrammes  (4  grains). 


SODH  PHOSPHAS^Sodium  Phosphate 

(Sod.  Phos.) 

It  oooiaina  not  ie^  than  39.25  per  cent,  nor  more  than  44.00  per  cent,  of  aahydrotui 
•odium  phospbato  (di-aDdium-ortoo-pLofiphate)»  oorresponding  to  not  less  than  9d 
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per  cent,  of  the  crystallized  salt  [NasHP04  +  I2H3O  -  358.24).     Preserve  it  in 
well-closed  containers,  in  a  cool  place. 
Summarized  Description. 

Colorless,  monoclinic  prisms  or  granular  salt;  cooling  saline  taste;  efflorescent; 
soluble  in  about  2.7  parts  of  water;  insoluble  in  alcohol;  on  heating,  is  converted  into 
sodium  pyrophosphate.     For  details  see  U.S. P.,  p.  396. 

For  testa  for  iderUiiyf  and  for  impurities  (calcium,  aluminum^  heavy  metals, 
carbonate,  chloride,  arsenic)  see  U.S. P.,  p.  396  and  also  Part  V  of  this  book. 

Remarks. — The  formula  of  sodium  phosphate  is  worthy  of  special 
notice.  On  p.  358  will  be  found  the  graphic  formula  of  phosphoric  acid, 
H3PO4.  If  two  of  the  three  hydrogen  atoms  of  phosphoric  acid  are 
replaced  by  sodium  atoms  (each  atom  of  sodium  of  valence  i  replacing 
one  atom  of  hydrogen),  we  get  Na2HP04,  the  formula  of  the  officii 
sodium  phosphate. 

All  these  hydrogen  atoms  found  in  phosphoric  acid  are  replaceable 
under  proper  conditions,  as  illustrated  in  the  formula  of  official  caJcium 
phosphate  Cas(P04)2  (p«  360),  and  a  sodium  phosphate  having  the 
formula  NasPOi  can  be  made.  But  the  stable  form  of  sodium  phos- 
phate is  the  one  in  which  one  atom  of  the  hydrogen  in  the  acid  remains 
(Na2HP04),  and  this  is  recognized  by  the  pharmacopoeia. 

This  important  salt  is  prepared  by  treating  bone-ash  with  sulphuric 
acid,  when  acid  calcium  phosphate  is  produced,  as  shown  in  the  following 
equation : 

Ca,(P04),     +     2H,S04     -     CaH4(P04)i     +     2CaS04. 

The  solution  of  acid  calcium  phosphate,  freed  from  the  insoluble  cal- 
cium sulphate  by  fcwcible  straining,  treated  with  sodium  carbonate,  3deld8 
sodium  phosphate,  as  shown  in  the  following  equation : 

CaH4(P04),     +     Na.CO,     «     Na,HP04     +     CaHP04     -h     CO,     -h     H,0. 

Other  authorities  say  the  reaction  runs: 

3CaH4(P04),    +    4Na,CO,    «    4Na2HP04     -f     Ca,(P04),     -h     4H,0     +     4COi. 

Sodium  phosphate  occurs  in  the  form  of  large,  colorless,  efflorescent 
crystals,  although  now  usually  dispensed  in  the  form  of  granules.  It 
is  important  for  the  pharmacist  to  remember  that  the  granules  are 
efflorescent,  that  they  part  comparatively  easily  with  a  portion  of  their 
water  of  crystallization,  and  thus  lose  a  considerable  amount  of  their 
weight.  In  fact,  in  the  writer's  exp)ericnce,  he  has  known  of  cases  where 
a  pound  of  sodium  phosphate  decreased  to  12  ounces  by  weight  by  simple 
efflorescence.  In  selling  the  salt  this  should  be  kept  in  mind,  otherwise 
a  depreciation  in  the  profit  will  result. 

Recent  literature  has  shown  that  a  large  amount  of  sodium  phos- 
phate on  the  market  is  contaminated  with  arsenic,  and  therefore  the 
pharmacist  should  examine  his  phosphate  in  order  to  prevent  dispensing 
a  dangerous  chemical.  An  interesting  preparation  of  the  salt  is  a  com- 
bination of  it  with  sodium  nitrate  and  citric  acid.  WTien  these  three 
chemicals  arc  triturated  together  in  a  warm  mortar,  they  liquefy,  form- 
ing a  solution  containing  over  100  per  cent,  by  volume  of  sodium  phos- 
phate. A  similar  preparation  is  compound  solution  of  sodium  phosphate 
N.F. 

Medical  Properties, — A  valuable  saline  purgative. 

Dose, — 4  grammes  (1  drachm). 


SODIUM  441 

SODn  PHOSPHAS  EFFERVESCENS— EfFervescent  Sodium 

Phosphate 

For  details  of  manufacture  see  Part  VII. 

Remarks. — This  is  a  granular  elfervescent  salt  containing  20  per  cent, 
exsiccated  sodium  phosphate.  Note  that  the  pharmacopoeia  directs 
that  the  mass  be  softened  for  granulation  by  warming  and  not  by 
moistening  with  alcohol.     It  is  a  useful  and  agreeable  piurgative. 

Dose. — 10  grammes  {2}^  drachms). 

SODn  PHOSPHAS  EXSICCATXJS— Exsiccated  Sodium  Phospliate 

(Sod.  Phos.  Exsic.) 

It  contains,  when  dried  to  constant  weight  at  llO^C,  not  less  than  98  per  rent,  of 
NajHPO*  (142.05).     Preserve  it  in  well-closed  containers. 
Condensed  Recipe. 

Allow  crystals  of  sodium  phosphate  to  effloresce  at  25^  to  30^0.  for  several  days, 
then  heat  in  an  oven  to  lOO^Cf.  until  the  salt  ceases  to  lose  weight.     Then  powder  ana 
sift.     For  details  see  U.S.P. 
Summarized  Description. 

White  powder;  soluble  in  about  8  parts  of  water;  insoluble  in  alcohol.  For  details 
see  U.S.P.,  p.  397. 

For  tests  for  identity  and  for  impurilies  see  sodium  phosphate.  For  assay  see 
U.8.P.,  p.  397  and  also  Part  V  of  this  book. 

Remarks. — This  is  used  for  the  manufacture  of  the  granular  eflferves- 
cent  salt  just  described.  Note  that  its  dose  is  just  half  of  that  of  the 
crystalline  salt. 

Dose. — 2  grammes  (30  grains). 

Sodii  Pyrophosphas  (U.S.P.  VIII)  or  sodium  pyrophosphatey  NaiPsOy,  introduces 
us  to  an  acid  of  phosphorus  not  yet  considered— -pyrophosphoric.  On  a  preceding 
page  (p.  429),  under  Borax,  mention  was  made  of  the  fact  that  the  prefix  "pyro-" 
mdicates  application  of  strong  heat;  this  applies  to  pyrophosphoric  acid. 

On  p.  359  the  difference  between  true  orthophosphonc  acid,  HjPOb,  the  so-called 
orthophosphoric  acid,  H3PO4,  and  metaphosphoric  acid,  HPO3,  is  graphically  demon- 
strated, and  mention  is  there  made  that  all  phosphoric  acids  are  derived  from  phos- 
phoric oxide,  PjOj,  a  body  in  which  phosphoric  acid  acts  Tiith  valence  v. 

If  to  PsOj  we  add  one  molecule  of  water,  we  get  metaphosphoric  acid,  viz., 

P2O6     +     HoO     =     IloPaOe  or  2HPO3; 

and  if  we  add  three  molecules  of  \viit<^r  to  one  molecule  of  phosphoric!  oxide,  we  get 
the  official  phosphoric  at^id,  viz., 

P2O6     +     3H2O      =     HftPjOg  or  2H5P()4. 

Likewise,  if  we  subtract  one  molecule  of  wat-er  from  official  phosphoric  acid,  we 
Ret  metaphosphoric  acid,  viz., 

H,P04      -     H2O      =      HPO3. 

If,  on  the  other  hand,  we  subtract  one  molecule  of  water  from  two  molecules  of  official 
phosphoric  acid,  we  get  pyrophosphoric  acid,  as  shown  below: 

2H3PO4      =     IlfiPiOs 

Less  one  molecule  of  water  or  II2     O 

Give  pyrophosphoric  acid  H4P2O7. 

The  pyrophosphate  is  obtained  by  heating  sodium  phosphate  until  its  solution 
no  longer  gives  a  yellow  precipitate  with  silver  nitrate. 
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Sodium  pyrophosphat-e  tK^ciira  in  the  form  of  a  cryjitjUliric  powder  or  in  tiioopcliiiii}* 
prism»^  and  U  soluble  in  12  parta  of  wntor.     It  is  rarely  employed  in  miedictne* 

Dose. — 2  grammes  (30  j^rains). 


SODII  SALICYLAS— Sodium  Salicylate 

(Sod.  SaUcyL) 

It  i3ontaina,  when  dried  to  constant  weight  at  lOO^C,  no  I  less  than  00.5  per  otait. 
of  NaCtHiOi  (160.04).  Preserve  it  in  well-closed  containers*  protecteil  from  hfSl 
and  light. 
Summarized  De^cripHon. 

White,  micro-crystalline  powder;  acal<^  or  arnorphoiis  powder;  coIoHqbb  lo  faint  | 
pink;  sweet  saline  taste;  soluble  in  about  0.9  part  of  water  and  in  about  7.5  f^arts  of 
alcohol;  on  heating,  it  chara  leaving  residue  of  sodium  carbonate.     For  details  mk 

r.H.p.,  p.  ms. 

For  UMt3§  for  idcnlUjf,  for  impuriiies  (sulphites,  thiosulphates,  heavy  metak)  and 
for  tunny  see  U*S.P,,  p.  ;J98  and  also  Part  V  of  this  book, 

Reffiarks. — ThLs  salt  is  preparetl  by  treating  salicylic  acid  with  soilium 
carbcjnate,  and  evaporating  the  residting  solution  of  sodium  salicylate 
to  dryness  in  the  water-bath.  Many  modern  therapeutists  claim  that 
the  salicylic  acid  employed  shoidd  i>e  that  from  oil  of  wintergreen. 
Calls  for  "Sodium  salicylate  (natural)"  can  l>e  easily  filled  by  the  retail 
pharmacist  by  treating  oil  of  wint^jrgreen  with  the  molecular  quantity 
of  sofUuni  hj'droxide,  evaporating  the  mass  to  dryness,  r^dissolving  in 
water,  making  the  solution  acid  by  the  addition  of  more  salicylic  acid. 
and  granulating  the  resulting  filtered  liquid.  The  addition  of  extra  acid 
is  essentia],  for  the  alkaline  sodium  salicylate  is  invariably  of  grayish 
color.  In  preparing  the  sodium  salicylate  great  care  must  be  taken  to 
avuiil  contact  with  iron,  as  that  element  will  color  the  salicylate  a  blood 
red,     (See  p.  709.) 

Sodium  salicylate  is  a  valuable  remedj^  for  rheumatism. 

Dose* — 1  gramme  (15  grains). 

Soditiin  silicate,  Xai8iO|.  waa  reoognixed  in  the  phannacopceia  of  1890  M  a  noarly 
sntiiratfHl  5r>lution  {liqiwr  sadii  nlioaUf  or  Uqmd  ffloM).  It  is  made  by  funnK  fagetluir 
common  sand  and  sodium  carbonate  in  the  presence  of  a  small  auantity  of  eharcotL 
Tlie  fused  mass  is  poured  into  water  in  order  to  obtain  the  product  in  small  poroiai 
masses,  which  are  mare  readily  soluble. 

Sand  is  silicic  oxide,  SiOtt  an  exact  analogue  to  carbonic  o^ude,  OOt.  SilfBie 
oxide  plus  sodium  carbonate  gives  us  sodium  silicate  and  gaseous  carbonic  usdd^: 

SiO,     -f    Na,CO,     »     Na,SiO,     +     CO,. 

Solution  of  sodium  ailicate  is  a  more  or  less  transpar'"*   *>"t  faintly  yel  !"*"-*■   -h 
liquid^  the  keeping  of  which  is  a  sourre  of  considerul  inoe  to  tU  1 

mactst.  If  kept  in  ^as»-etoppered  butlle^  it  will  cauj^r  ;  >per  to  sti<  < 

1 1  uaually  is  somewhat  alkabne,  and  therefore  attacks  cork,  and  if  not  1 1  k 

tf  wiW  rnmparatively  e^isily  evaporate  to  a  glassy  mass,  which  is  ouit'  r 

r  This  hicid^  is  called  liq%M  plau  or  ttfiuer  gUm,  because  of  lis  r^^  h     l  i 

y  ulaas,  w*hich  in  a  combination  of  sodium  silieati.^  with  the  silicatt-     i  1  :kd 
riip  1      '  ■'  mm. 

{    I  H  1  glass  forms,  on  drving^  a  vitreous  eoatintc  which  is  har<i  and  inflextbla. 

N^  '*     t  tsus«^inmendiagfracti'--^ '  -*  -   •    ^^    '- '■*  -of  Paria,  the  broken 

rill  ^wathiHt  with  buiaagieB  r  place  by  aopUci^ 

i»jiJ3  lUid  vljtH«4      \fh*r  (itjuuli  _ .:  .       i  nard»  ngio  maaii 

which  socurvly  an^l 

It  is  Bupctrior  t«»  ; 
can  be  removed  after  tU^.^  Uiub  i*  m.^i. 

The  planter  has  to  hr^  rhip^v^d  off — a  very  liresomi*  operation;  the  i^ass^  on  tho 
othft  '       ■      m  be  disBol  vater. 

1  r  however^  t«u  too  alowty  for  the  avera^  aperaHoiit 

and  piiirjt,  .-^i-l*arts  settiii^»»  ^wv,  ui*,  i. t^^m.:,  usually  prcferriHl. 


>«»  with  which  the  i 
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SODII  SULPHAS— Sodiuin  Sulphate 

(Sod.  Sulph»~Glauber*8  Salt) 

It  contains  not  less  than  43.64  per  cent,  nor  more  than  48  per  cent,  of  anliydrous 
soflium  sulphate,  corresponding  to  not  less  than  tW  per  cent,  of  the  cn^stallized  salt 
|Na]304  +  IOH2O  =  322.23].  Preserve  it  in  well-cloHed  rontainers,  in  a  cool  plaee. 
Sunt  mariied  Deacripi  ion . 

Largo,  colorless,  efBoresccnt,  moiioc^^linic  prisms  or  ^anular  crystals;  bitt*»r  nulint; 
taste;  soluble  in  about  I  part  of  water  at  25°C,  {ma  below);  insoluble  in  alcohol; 
fuses  in  it^  water  of  c-rystallization  at  33^*0,     For  details  aee  U.8.P.,  p.  398. 

For  tesU  for  idetiiUy,  for  impurities  (heavv  metals^  arsenic)  and  tor  a-ssny  aee 
r.S.P.,  p.  399  and  also  Part  V  of  this  book. 

Sodium  sulphate  is  known  by  the  synonym  of  Glauber's  mll^  so  named 

fter  John  Rudolph  Glauber^  who  published  the  process  of  manufacture 

in  his  work,  '*De  Natura  Salium/M658.     It  is  made  by  treating  sodium 

chloride  with  sulphuric  acid,  and  is,  therefore,  an  intermediate  product 

in  the  I>eb!anc  process  (p.  432). 

Native  sodium  sulphate  had  been  used  many  years  before  this. 

Sodium  sulphate  occurs  in  efflorescent,  monoclinic  prisms  or  granular 
cr>-st-als,  possessing  a  bitter,  saline  taste.  Its  solul>ility  in  water  is  note- 
worthy, the  following  table  showing  its  variations  from  0  to  lOO^C. : 

At  0''C.  1  part  crv'stalUne  sodium  sulphate  dissolves  in  8       parts  of  water. 

At  I5**a  1         -    '      -              H            u              u        u  2^s       "       ** 

At  25**C.  I        •'          •*              ''            "              •*        "  I       part     " 

At  aO^'C.  1         •'          "              "            *•              '*        **  0.5       '•      •*        " 

At  34*a  1         •*          **              "            **              '*        *'  0.25     '*      **        " 


At  lOO'^C.  I 


0.40 


the  temperature  being,  of  course,  that  of  the  water. 

By  this  table  it  will  be  noted  that  the  maximum  solubility  is  reached 
at  34°C.,  when  one  part  of  the  salt  (crystals)  will  dissolve  in  one-quarter 
its  weight  of  water.  At  35*^0,  the  solubility  is  1  part  in  0.3  part  water, 
and  from  that  to  IOC  the  solubility  slowly  decreases.  This  phenomenon 
has  been  explained  by  claiming  that  up  to  34^(\  we  deal  with  solution  of 
the  salt  containing  ten  molecules  of  water  of  crystallization.  At  34** 
it  is  supposed  that  the  salt  loses  nine  molecules  of  water,  and  from  that 
time  on  we  deal  mth  a  chemicul  possessing  only  one  molecule  of  water 
of  crystallization.  The  solution  of  sodium  sulphate  at  34^  is  a  striking 
illustration  of  a  supersaturated  solution.  Such  a  solution  will  remain 
intact  if  kept  in  a  quiet  place,  even  though  the  temperature  of  the  solu- 
tion be  reduced  below  33**.  If  the  flask  is  shaken,  or  even  if  the  cork  is 
removed,  there  will  Ive  a  sudden  formation  of  crystals,  with  the  evolu- 
tion of  considerable  heat,  corresponding  to  the  phenomenon  of  returded 

~  lizaiimu  (See  p.  123.)  The  crystallization  due  to  agitation  is 
■to  understand.  One  explanation  of  why  the  crystallizatron  takes 
by  merely  removing  the  cork  is  that  the  air  contains  minute?  crystals 
f^jdium  sulphate,  which,  when  the  cork  is  removed,  fall  into  the  solution 
and  act  as  nuclei 

Sodium  sulphate  is  a  useful  purgative. 

Doiic. — 15  grammes  (240  grains), 

S«l  Carolinum  factitiuin  (N.F.)^  or  etrtificial  Carlsbtid  salt,  is  mentioned  here  since 
'^um  milphate  i»  its  chief  constituent,  the  other  ingredients  being  sodium  chloride 
'  bicarbonate  and  notasisiuni  sulphate.     The  Formulary  gived  two  recipes,  one  for 
fphous.  the  other  for  a  crystalline  form. 
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Sal  Carolinum  factitium  effenrescens  (N.F.)  is  an  effervescent  variety  of  the  fore- 
going containing  26.6  per  cent,  of  the  amorphous  salt  made  into  effervescent  granules 
with  sodium  bicarbonate  and  tartaric  and  citric  acids. 

SODn  SULPHIS  EXSICCATUS— Exsiccated  Sodium  Sulphite 

(Sod.  Sulphis  Exsic.) 

It  contains  not  less  than  90  per  cent,  of  NajSOs  (126.07).     Preserve  it  in  well-cloeed 
containers,  in  a  cool  place. 
Summarized  Description. 

White  powder;  cooling  saline,  sulphurous  taste;  in  air  oxidizes  to  the  sulphate; 
soluble  in  skbout  3.2  parts  of  water;  somewhat  soluble  in  alcohol:  dissociates  on  heating 
to  the  sulphide  and  the  sulphate.    For  details  see  U.S. P.,  p.  399. 

For  tests  for  identity^  for  impurities  (thiosulphate,  heavy  metab)  and  for  tissay  see 
U.S. P.,  p.  399  and  also  Part  V  of  this  book. 

Remarks. — This  chemical  is  made  by  passing  sulphur  dioxide  gas, 
•produced  in  the  way  as  explained  under  sulphurous  acid  (p.  402),  into 
a  solution  of  sodium  carbonate,  and  then  carbonating  the  solution.  It 
is  used  as  an  antiferment. 

Dose. — 1  gramme  (15  grains). 

SODn  THIOSULPHAS— Sodium  Thiosulphate 

(Sod.  Thiosulph. — Sodium  Hyposulphite) 

It  contains  not  less  than  63.07  per  cent,  nor  more  than  67.48  per  cent,  of  anhy- 
drous sodium  thiosulphate,  corresponding  to  not  less  than  99  per  cent,  of  the  crys- 
tallized salt  [XaxSsOi  +  5HsO  »  248.22].     Preserve  it  in  well-closed  containers. 
Summarized  Description, 

Colorless,  monoclinic  prisms;  cooling,  then  bitter  taste:  efflorescent  above  33^.; 
soluble  in  about  0.5  part  of  water;  insoluble  in  alcohol;  aissociated  on  high  heat  to 
sulphur,  sulphide  and  sulphate.     For  details  see  U.S. P..  p.  400. 

For  tests  for  identity^  tor  impurities  (sulphites,  bisulphites,  arsenic,  heavy  metals, 
calcium)  and  for  assay  see  U.S. P.,  p.  400  and  also  Part  V  of  this  book. 

Remarks. — This  salt  has  been  incorrectly  called  sodium  hyposulphite. 
In  the  table  of  valences  on  p.  352  it  will  be  found  that  the  valence  of 
sulphur  is  ii,  iv,  and  vi. 

As  already  learned,  when  an  element  has  three  valences  and  three 
oxides,  the  oxide  showing  the  highest  valence  is  given  the  termination 
**ic,"  while  the  oxide  showing  the  lowest  valence  has  "hypo"  prefixed 
to  the  name  of  the  positive  element,  whose  termination  becomes  "ous." 
Under  this  rule,  that  oxide  in  which  sulphur  acts  with  the  valence  n 
should  be  termed  hyposulphurous  oxide,  and  the  formula  of  this  body  is 
SO. 

If  hyposulphurous  oxide  be  SO,  then  hyposulphurous  acid  will  be 
SO  +  HjO  or  H2SO2,  and  sodium  hyposulphite  will  be  Na2S0i,  which  is 
quite  different  from  the  formula  given  above;  the  so-called  sodium  hypo- 
sulphite, Na2S203,  l)eing  really  sodium  thiosulphate.  *'Thio8'*  is  Greek 
for  sulphur,  hence  the  literal  translation  of  thiosulphate  is  "sulphosul- 
phate/'  a  most  appropriate  title  for  the  body  NajSjOj,  as  is  shown  by 
the  following  comparison  of  the  graphic  formula  of  it  with  that  of  normal 
sodium  sulphate: 

Sodium  Sulphate  Sodium  Thiosulphate 
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Sodium  thiosuiphate,  XaaSsOji,  can  l}e  resolved  into  Nas80«  (sodium 
sulphite)  and  sidphur,  and  inversely  the  thiosuiphate  can  be  made  by 
Twiling  the  sulphite  with  sulpliur. 

The  commerrial  method  of  manufaetvire  h  by  treating  calcium  thio- 
suiphate with  sodium  sulphate,  a^  shown  in  the  following  equation: 

CftSiO,     -h     Na,SO,     -     CaSO*     +     NajStO,. 

The  calcium  thiosuiphate  used  in  the  alxjve  reaction  is  obtained  from 
the  calciiun  sulphide  residue  of  the  I^blanc  process  (p.  432),  On  ex- 
posure to  air  the  calcium  sulphide  found  therein  is  oxidized  to  calcium 
thiosuiphate,  wliich  is  lixiviated  from  the  insoluble  matter  of  the  residue. 
Sodium  thiosuiphate  is  also  made  by  cooking  sulphur  with  sodium 
sulphite. 

Sodium  thiosuiphate  occurs  in  colorless,  transparent  crystals,  soluble 
iu  less  than  one  part  of  water.  It  is  used  largely  in  commerce,  being  a 
valuable  antichlor  in  paper  manufacture.  It  is  the  "hypo^*  of  photo- 
graphers, being  used  liy  them  as  a  developer  (see  p,  561),  it  having  the 
power  of  dissolving  the  chloride  and  bromide  of  silver.  When  brought 
in  contact  with  an  iodine  solution,  it  immediately  discharges  the  color 
of  same,  as  explained  on  p.  378.  The  decolorizing  influence  of  sodium 
thiosuiphate  on  iodine  is  applied  in  the  estimation  of  the  iochne  strength 
of  various  pharmaceuticals,  the  same* being  titrated  with  decinormal  solu- 
tion of  sodium  thiosuiphate.  Sodium  thiosuiphate  has  been  recom- 
mended as  exhibiting  all  the  therapeutic  value  of  sulphur  in  a  soluble  form, 
it  being  stated,  when  a  solution  enters  the  stomach,  the  acids  thereof 
^throw  out  a  sufficient  amount  of  sulphur  to  become  active.  In  the  same 
'way  the  ointment  of  sodium  hyposulphite  has  been  recommended  in  place 
of  sulphur  ointment, 

Dos€.—X  gramme  (15  grains). 
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LITHUrM  AND  AMMONIUM 

LITHIUM 
Bymfc>ol,  Li.     Atomic  weight,  approxinmirly  7. 

The  word  litliiuin  is  derived  from  the  Greek  "'liihioii,"'  inenntni" 
*^  stone/'  being  so  named  by  Berzelius  becaitse  found  in  mineral*^.  The 
presence  of  the  nt*w  element  was  first  detected  by  Arfvedson  in  1817, 
l>at  its  isolation  in  more  than  traces  was  not  accomplished  until  1855, 
when  Bunsen  and  Mattiessen  obtained  it  by  electrolysis  of  fused  lithium 
chloride. 

The  chief  ores  of  lithium  are  UpidditB^  a  combination  of  the  silicatett ! 
of  lithium,  sodium,  and  aluminum,  and  triphylifSf  which  is  a  mixtun*  of  ^ 
the  phosphates?  of  lithium,  soiHum,  iron,  manganese,  and  calcium. 

It  was  first  discovered  in  mineral  water  by  Berzelius  (1822)^  who  ] 
not^*d  its  presence  in  Carlsbad  water. 

It  is  also  foimd  in  tobacco  and  in  the  sugar-l>eet. 

The  metal  cannot  be  isolated  by  chemical  means,  such  as  are  used  in 
obtaining  sodium  antl  ix>tassium,  by  reason  of  the  non-volatile  character 
of  the  metal,  but  is  prepared  only  by  elect po1}^s  of  the  chloride. 

Lithium  is  the  light-est  of  all  metals,  having  the  sptnufic  gravity  0*534, 
ie.,  it  has  less  than  six-tenths  the  weight  of  water,  and  is  lighter  than 
petroleum  or  ether,  and  hence  floats  on  both  of  these  liquids.  It  is  a 
«oft,  silvery-white  metal,  possessing  characteristics  similar  to  that  of  tbe 
other  memlwrs  of  the  group,  sodium  and  potassium,  although  l)eing  \em 
chemically  active.  Thus,  while  it  reacts  in  water  with  the  fiirmation 
of  lithitun  hydroxide,  it  does  not  do  so  with  explosive  violence  that  char- 
act4?riEes  the  same  reaction  in  the  case  of  sodium  and  potassium. 

The  most  characteristic  test  for  lithium  is  the  crimson  color  wliich  it  I 
or  Its  salts  transmits  to  a  colorlcwss  flame  which  is  so  sensitive  that  ooe- 
OD&*hundredth  thousandth  of  a  milligramme  of  lithium  in  1  mil  of  water 
can  be  tlvus  <lrt<M;fed.     If  th**  j^olutietn  of  the  chlnri<le  Ik*  treated  with 
ammonium  carbonate,  the  n  olublc  carh)onate  is  precipi- 

tate<l.     This  carlMMiat^^  is  s<n  in  water,  however  (I  prirt 

in  75  parts  water),  hence  the  statement  already  made  (p*  407)  that  the 
carbonates  of  the  alkalis  di.^'isolve  in  water  still  obtains* 
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The  following  salts  of  lithium  are  official: 

lithium  bromide,  85  per  cent,  absolute  LiBr. 
lithium  carbonate,  98.5  per  cent,  absolute  LisCOa. 
Lithium  citrate,  98.5  per  cent,  absolute  LisCeHtOr  +  4H2O. 

LITHn  BROMmUM— Lithium  Bromide 

(Lith.  Brom.) 

It  contains  not  less  than  85  per  cent,  of  LiBr  (86.86).     Preserve  it  in  air-tight 
containers. 
SwnmarUed  Description. 

White,  deliquescent,  granular  salt;  sharp,  slightly  bitter  taste;  soluble  in  0.6  part 
of  water  and  abo  in  alcohol:  fused  at  red  heat  and  then  volatilizes.  For  details  see 
U.S.P.,  p.  257. 

For  tests  for  identity,  for  impurities  (other  alkalies,  iodide,  bromate,  chloride,  sul- 
phate, heavy  metals)  and  for  assay  see  U.S.P.,  p.  257  and  also  Part  V  of  this  book. 

Remarks. — This  salt  is  made  by  treating  lithium  carbonate  with 
potassium  bromide,  as  shown  in  the  following  equation: 

LijCO,     +    2KBr     =     K,CO,     +    2LiBr, 

or  by  treating  lithium  sulphate  with  potassium  bromide.  In  both  cases 
the  potassium  salt — ^the  carbonate  or  the  sulphate — is  precipitated  from 
the  lithium  bromide  solution  by  the  addition  of  a  small  quantity  of  alco- 
hol. Yvon's  process  of  preparation  is  by  treating  lithium  carbonate 
with  bromine  and  then  passing  hydrogen  sulphide  through  the  mixture 
until  the  color  of  the  bromine  has  disappeared.  In  this  case  the  sulphide 
acts  on  the  bromine  to  form  hydrobromic  acid  and  sulphur,  the  latter 
precipitating.  The  hydrobromic  acid,  in  turn,  acts  on  the  Uthium  car- 
bonate to  form  lithium  bromide,  and  the  result  of  the  reaction  is  a  solu- 
tion of  lithium  bromide  containing  a  precipitate  of  sulphur,  which  is 
removed  by  filtration.  The  filtered  liquid  is  concentrated  by  evapora- 
tion and  crystallized  by  desiccation,  imder  the  bell-glass,  with  sulphuric 
acid.  A  fourth  process  suggested  is  by  treating  ferrous  bromide  with 
lithiiun  carbonate,  and  is,  therefore,  similar  to  the  process  for  making 
potassium  bromide.     (See  p.  414.) 

Lithium  bromide  is  used  as  a  hypnotic. 

Dose. — 1  gramme  (15  grains). 

Lithii  benzoas  (U.S.P.  VIII)  or  lithium  bemoate^  LiCrHtOj  is  made  by  treating 
lithium  carbonate  with  benzoic  acid,  as  shown  in  the  following  equation : 

LijCO,     +     2HC7H»Oa     =     2LiC7H»0,     -f     H2O     -f     CO,. 

It  occurs  in  a  light  white  powder  or  small,  shiny  scales,  and  is  used  as  a  diuretic 
and  as  a  remedy  for  gout. 

Dose. — 1  gramme  (15  grains). 

LITHn  CARBONAS— Lithium  Carbonate 
(Lith.  Carb.) 

It  contains,  when  dried  to  constant  weight  at  100**C.,  not  less  than  98.5  per  cent. 
of  lisCOs  (73.88).     Preserve  it  in  well-closed  containers. 
Summarized  Description. 

light,  white  powder;  alkaline  taste;  soluble  in  about  78  parts  of  water;  almost 
insoluble  in  alcohol;  fuses  at  red  heat  losing  carbon  dioxide  and  leaving  lithium  oxide. 
For  details  see  U.S.P.,  p.  258. 

For  tests  for  ideniityij  for  impurities  (iron,  aluminum,  other  alkalies,  heavy  metals) 
and  for  assay  see  U.S. P.,  p.  258  and  also  Part  V  of  this  book. 
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Remarks. — ^Lithium  carbonate  is  prepared  from  lepidolite  by  mitlnng 
a  paste  of  the  finely  powdered  ore  with  concentrated  sulphuric  add, 
calcining,  and  treating  the  residue  with  water.  This  throws  out  silicic 
acid,  and  converts  the  metals  into  sulphates,  which  go  into  solution.  To 
the  solution,  potassium  sulphate  is  added,  when,  on  concentration,  the 
aluminum  crystallizes  out  as  alum.  To  the  remaining  solution  of  the 
sulphates  of  sodium,  potassium,  and  lithium,  sodium  carbonate  is  added, 
when  crude  lithium  carbonate  precipitates.  This  is  purified  by  cooking 
with  milk  of  lime  or  with  aluminum  hydroxide,  when  a  solution  of  lithium 
hydroxide  results,  and  from  this  the  carbonate  is  produced  by  use  o( 
sodium  carbonate.  Lithium  carbonate  is  also  made  by  adding  tne  chlor- 
ide to  warm  20  per  cent,  ammonium  carbonate  solution,  or  to  solution  of 
ammonium  carbonate  containing  ammonia  water. 

Lithium  carbonate  is  used  in  gout  because  it  is  supposed  to  exert  a 
solvent  action  upon  uric  acid. 

Dose. — 500  milligrammes  (8  grains). 

UTHn  CITRAS— Lithium  Citrate 

(Lith.  Cit.) 

It  contains  not  less  than  98.5  per  cent,  of  LiiHcCtOr  +  4HtO  (281.92).     Preserve 
it  in  air-tight  containers. 
Summarized  Description. 

White  powder  or  granules:  cooling,  faintlv  alkaline  taste;  deliquescent;  soluble 
in  about  1.4  parts  of  water;  slisntly  soluble  in  alcohol;  on  heating  it  carbonises,  leaving 
lithium  carbonate.     For  details  see  U.S.P.,  p.  258. 

For  tests  for  identity  f  for  impurities  (other  alkalies,  heavy  metals)  and  for  assay  see 
U.8.P.,  p.  259  and  also  Part  V  of  this  book. 

Remarks. — This  salt  is  made  by  treating  the  lithium  carbonate  with 
citric  acid,  and  crystallization  of  the  citrate  by  evaporation  of  the  solu- 
tion. Its  use  is  the  same  as  that  of  the  carbonate,  but  has  the  advantage 
of  possessing  a  less  disagreeable  taste,  and  is  more  easily  tolerated  by 
the  stomach. 

Dose, — 500  milligrammes  (8  grains). 

Sal  lithii  dtras  effervescens  (X.F.),  or  effervescent  lithium  citrate,  is  a  5  per  cent, 
mixture  of  lithium  citrate  with  sodium  bicarbonate,  dried  tartaric  acid,  and  crystalline 
citric  acid,  granulated  by  softening  the  mass  with  heat  and  rubbing  through  a  coarse 
sieve. 

LithU  saUcjUs  (U.S.P.  VIII;  N.F.  IV),  or  lithium  salicylaU,  LiCrHtOt,  is  prepared 
by  treating  hthium  carbonate  with  salicylic  acid,  heatmg  until  the  effervescence 
ceases,  and  then  granulating.  The  salt  occurs  in  the.  form  of  a  grayish-white,  deliques- 
cent powder,  having  a  sweetish  taste,  very  soluble  in  both  alcohol  and  water. 
Lithium  salicylate  is  a  popular  remedy  for  rheumatism  and  gout,  since  it  poflseases 
the  antirheumatic  properties  of  both  salicylic  acid  and  lithium. 

Dose, — 1  gramme  (15  grains). 

AMMONIUM 

Ammonium  is  discussed  as  an  clement,  although  we  know  it  is  a  com- 
pound and  have  no  proof  that  it  exists  in  a  free  state.  By  ammonium 
we  mean  the  radicle  NH4.     Graphically, 
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The  discussion  of  radicles  found  on  pp.  573, 574  will  explain  how  NH4, 
with  one  free  bond,  can  act  like  a  metal  with  one  free  bond. 

The  only  inkling  we  have  of  the  metallic  character  of  ammonium 
and  the  possibility  of  its  eventual  isolation  come  from  the  fact  that,  by 
electrolysis  of  ammonium  hydroxide  in  the  presence  of  mercury,  there  is 
formed  an  amalgam  of  ammonium  with  mercury  similar  to  that  yielded 
by  metallic  sodium  or  potassium  with  the  same  liquid  elements. 

This  amalgam,  on  being  heated,  splits  into  mercury,  ammonia  (NHj), 
and  hydrogen. 

Do  not  confound  ammonium  with  ammonia.  Ammonia  is  a  gas  of 
sharp,  penetrating  odor,  characteristic  of  spirit  of  hartshorn,  having  the 
formula  NHj,  or,  graphically. 


N 


— H 
— H 
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It  is  a  definite  chemical  in  which  all  three  of  the  nitrogen  bonds  are 
satisfied  by  hydrogen.  Ammonium  is  a  radicle,  showing  nitrogen  with 
five  bonds  and  only  four  of  these  taken  up  by  hydrogen,  leaving  one  free 
bond  ready  for  action.  The  formation  of  ammonium  compounds  from 
ammonia  is  different  from  metallic  combinations.  If  we  treat  a  metal — 
say,  potassium — with  hydrochloric  acid,  hydrogen  is  evolved  and  a  chlor- 
de  is  formed,  thus — 

K    -f    HCl     =     KCl    +    H. 

If,  on  the  other  hand,  we  treat  ammonia  with  hydrochloric  acid,  am- 
monium chloride  is  formed  without  evolution  of  hydrogen,  thus — 

NH,    +    HCl    =     NH4CI, 
or,  graphically, 

I— H 


|^|zi  +  HCl  gives  [^|zi 


Again,  let  it  be  reiterated  that  sodium  (Na)  is  not  soda  (NaOH), 
potassium  (K)  is  not  potorsh  (KOH),  and  ammxmium  (NH4)  is  not  am- 
monia  (NHs). 

Ammonia,  as  just  mentioned,  is  a  gas  having  the  formula  of  NHj. 
This  body  is  interesting  as  one  of  the  few  volatile  alkaUs  (the  others 
being  organic  chemicals),  and  its  presence  in  compounds  is  generally 
detected  by  means  of  its  volatility,  the  suspected  substance  being  treated 
with  soda  or  potassa  and  heated;  if  ammonium  compounds  are  present, 
the  ammonia  gas  is  evolved,  and  is  readily  recognized  by  its  characteristic 
odor.  If  only  minute  quantities  of  the  gas  are  evolved,  it  can  be  de- 
tected by  means  of  moistened  red  litmus-paper,  which  will  turn  blue 
upon  being  applied  to  the  vapors  of  ammonia.*  When  ammonia  gas 
comes  in  contact  with  hydrochloric  acid,  white  fumes  of  ammonium 
chloride  are  formed.  In  testing  for  minute  quantities  of  ammonia, 
Nessler*s  reagent  is  employed.  This  consists  of  a  solution  of  mercuric 
iodide  in  an  excess  of  mercuric  chloride,  and  when  this  colorless  or  faintly 
straw-colored  liquid  is  added  to  the  solution  containing  ammonia,  the 
liquid  is  then  changed  to  either  an  amher  tint  or  a  red-brown  precipitate 
is  produced,  according  to  the  amount  of  ammonia  present.  By  this 
means  small  quantities  of  anmionia  (even  1  part  to  10,000,000)  can  be 
detected  in  a  Uquid. 
39 
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The  tf*st  is  too  sensitive  for  application  iti  ordinary  analytic  proc 
but  is  invaluable  in  detecting  ammonia  in  drinkm^-water,  as 
explained  on  p,  369. 

Ammonia  gas  was  first  prepared  by  Priestly,  in  1774,  by  heating  am- 
monium chloride  with  slaked  lime,  the  reaction  being: 


2NH*Cl     +     CaCOH)t     -     CaCl,     -h     2Nni     +    2HA 
The  evolved  gas  he  called  '*  alkaline  air/ 


the  word  ammoniA 
Ammoniack)  being  first  applied  to  it  by  Bergman  in  1782. 

Commercial  ammonia  gas  is  made  from  the  ammoniacal  Uqiior 
gas-works.     In  the  manufacture  of  illuminating-gas  from  coal  the  g 
as  it  leaves  the  retort,  is  passed  through  diluted  sulphuric  acid  to  remov 
the  ammonia  produced  from  the  coal.     In  this  way  the  acid  liquid  event 
ally  l>ecomes  a  solution  of  ammonium  sulphate,  and  the  crude  sulpha 
obtained  by  evaporation  of  the  solution  is  sold  to  the  chemical  manufa 
turers.     By  treating  this  crude  sulphate  with  slaked  lime  the  ammon 
gas  is  evolved,  and  on  being  passed  into  water,  forms  the  comm* 
solution  of  ammonia. 


AQUA  AMMONIiE— Ammonia  Water 

(Aq,  Ammon.) 

An  aqueous  solution  of  ammonia  [NHi  ^  17,031  coataining  not  Ifiii 
per  cent,  nor  more  than  10.5  per  cent,  by  weight  of  NHi,     This  sohition  d«tCTionit«i ' 
on  keeping,  and  must  Lie  t4«Bt<»d  frequently.     Prei«?r%^«  it  in  a  oool  pliie«  in 
6t^pp(*rod  Dottles  miide  of  hard  glaas  free  from  lead. 
Summarized  Description^ 

Colorless  Uqtiid;  pun^ntodor;  caustic,  alkaline  taste;  fumes,  when  braughtl 
concentrated  hydroehlonc  acid;  sp.  gr.  0.95S.     For  details  see  U.S. P.,  p.  53. 

For  tests  f&r  identity ^  for  impurities  (readily  oiddisable  matter.  heav>'  mei&lsi  1 
volatile  matter)  and  for  oaaay  see  U.S.P.,  p.  53  and  abo  Pnri  V  of  this  book. 

Dose. — 1  mil  (15  minims). 

AQUA  AMMONIA  FORTIOR— Stronger  Ammonia  Water 

(Aq.  Ammon.  Fort,) 

An  aqueotis  solution  of  ammonia  [NHj  =  17.031  containinpt  not  Ic  ■ 

oent.  nor  more  than  29  per  cent.,  by  weighty  of  NHa.     Thi^  aiilution  ^i 
ItMpiligp  and  must  be  tested  frequently.     Preserve  it  in  a  cool  place  in  purUidly 
aUgOUg,  glas»-<itopperc<l  bottlojR  made  of  hard  glass  free  from  lead,     Grtai  mutum  sho^d 
im  mm  in  hai  "-  ■  '^  >  Htfuid* 

SummarUed  «. 

Colorless  iitjum  ,  wry  strrmg  odor;  very  caustic;  stronglv  alkaline;  sp,  gr.  0.9S>7,i 
Few  details  sei*  U.S.P..  p.  54.  f 

For  tBstsfor  identity  and  for  impurities^  see  ammonia  water.    Knr  fMK/iy  «»*••  1'  S  P  , 
p.  54  ftod  &lao  Pkut  V  of  this  book. 

Remarks. — ^It  will  be  seen  that  the  pliarm  r^ 

strengths  of  nmmonia  water — the  ordinary,  ci  lo 

cent.,  by  weighty  of  ammonia  gas,  and  the  stronger  wui*r^  wlucii 
about  28  per  cent,  of  the  same  gaa  and  represc*nts  a  siitumtcHi  ^ 
Unfortunately,  as  is  usual  with  commercial  chemicals,  ammonia  is  no 
alwayt)  9old  by  percentage  of  ammonia  gas,  but  by  the  arbitrary  markin| 
at  dfrnem. 

The  " degrees''  mean  the  graduations  of  the  Baum£  scale  of  Ughl 
liquids  (see  p.  50) «  and  must  not  be  confounded  fur  the  percent 
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Thus,  17**  ammonia,  largely  sold  by  wholesalers,  does  not  contain  17  per 
cent,  ammonia  gas,  but  represents  the  specific  gravity  0.953,  which  means 
only  ll}i  per  cent,  ammonia  gas. 

To  render  the  subject  still  more  vague,  some  wholesalers  substitute 
for  degrees  Baum6  arbitrary  markings. "F,"  "FF,"  "FFF,''  and  even 
'*FFFF."  Presumably  the  first  stands  for  "fortis"  (strong),  the  second 
for  "fortior"  (stronger),  and  the  third  for  "fortissimus"  (strongest). 
In  this  case  4  F  is  outdoing  the  superlative. 

When  ammonia  gas  is  run  into  water,  ammonium  hydroxide  is  pro- 
duced by  a  reaction  similar  to  that  just  cited  as  occurring  between  am- 
monia and  hydrochloric  acid.     The  reaction  is: 

NH,  +  HOH  =  NH4OH, 

the  valence  of  nitrogen  changing  from  iii  to  v  during  the  process. 

This  theory  is  disputed  by  Tommasi,  who,  from  physical  and  thermic 
experiments,  concluded  that  ammonia  water  is  simply  a  solution  of  NH3 
gas  in  water. 

Ammonia  water  (10  per  cent.)  is  called  spirit  of  hartshorn  because 
originally  made  by  the  destructive  distillation  of  the  horn  of  the  hart 
(Comu  cervt).  Regarding  the  stronger  ammonia  water,  containing  28 
per  cent,  of  ammonia  gas,  nothing  need  be  added  to  what  has  already 
been  said  on  p.  171. 

Spiritas  ammonie  (U.S.P.  VIII).  or  spirits  of  ammonicL,  is  an  alcoholic  solution  of 
ammonia  containing  10  per  cent,  of  tne  gas.  The  recipe  of  the  former  pharmacopoeia 
directed  that  the  gas  dnven  off  from  stronger  ammonia  water  by  heat  be  passed  into 
alcohol;  a  procedure  that  the  writer  found  both  cumbersome  and  useless;  since  it 
was  almost  impossible  to  so  obtain  a  10  per  cent,  product. 

LINIMENTUM  AMMONL£— Ammonia  Liniment 

This  will  be  discussed  among  the  soaps  on  p.  666. 

Liquor  ammonie  anisatus  is  a  preparation  in  considerable  demand  in  German 
neighborhoods.     A  recipe  for  it  is  found  in  the  National  Formulary.     (See  p.  183.) 

AMMONIUM  SALTS 

Ammonium  salts  all  contain  the  radicle  NH4,  which  acts  very  much 
like  the  elements  sodium  and  potassium.  Thus,  while  the  formula  of 
sodium  bromide  is  NaBr,  so  the  formula  of  ammonium  bromide  is  NH4Br ; 
as  the  formula  of  potassimn  sulphate  is  K2SO4,  so  that  of  ammonium 
sulphate  is  (NH4)2S04. 

The  following  ammonium  salts  and  their  preparations  are  official: 

Solution  of  ammonium  acetate  containing  about  7  per 

cent NH4C2HaOj. 

Ammonium  benzoate  98  per  cent,  absolute NH4C7H6O2. 

Ammonium  bromide  98.5  per  cent,  absolute NH4Br. 

Ammonium  carbonate  var^'ing  proportions  of NH4HCO3  and  NH4NHaCOi. 

Aromatic  spirit  of  ammonia.     A  pnamiaceutical. 

Ammonium  chloride  99.5  per  cent,  absolute XH4CI. 

Troches  of  ammonium  chloride.     A  pharmaceutical. 

Ammonium  iodide  99  per  cent,  absolute    NH4I. 

Ammonium  salicylate  98  per  cent,  absolute NH4C7H»Oi. 

Ammonium  valerate  more  or  less  definite    NH4C6H9O2. 

LIQUOR  AMMONn  ACETATIS— Solution  of  Ammonium  Acetate 

(Liq.  Ammon.  Acet. — Spirit  of  Mindererus) 

An  aqueous  solution  containing  not  less  than  7  per  cent,  of  NH4CjH>02  (77.07), 
with  small  amounts  of  acetic  and  carbonic  acids. 
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Condtnaed  Becipe, 

Dissolve  5  Gin.  nmmcmium  carbonaict  in  hard  translucfmt  pieces  in  100  mik  of 
diluted  iMJetic  ncid.     For  details  mn*  U»S.P. 
Sumrnarued  DcitrHptimi, 

CJenr»  colorless*  liquid^  mildly  sttline,  aciduloun  Uistv;  acid  reaction.  For  detaiU 
sec  U.S.R,  n,  2:i7. 

For  k»t«jor  ulentitu.  f<»r  ^mpurilitM  (noii-volatUe  matter)  and  for  aMaif*«!e  tT»8.P-, 
p.  237  and  also  Part  V  of  tliis  l«jok* 

Rermtrk^, — This  solution,  which  contains  about  7  per  cent,  of  the  salt, 
and  which  is  known  by  the  8ynonym  of  spirit  of  mindereru^,  is  made  by 
iwhliriK  5  gnimmrs  of  ammonium  carbonate  to  100  rails  of  dilut^^d  acetic 
acid,  and  the  pharmacopa?ia  directs  that  it  nhould  be  freshly  prepared 
w^h<^ri  desin*d.  The  object  of  directinj^  its  \mi\^  fresh  is  in  order  that  tho 
pnxluct  will  reach  the  patient  in  a  slightly  effer\'e8eent  form,  although 
the  pharmaciMt  must  be  careful  not  to  cork  the  bottle  whib  th^re  in 
PufTicient  eflfervescence  to  produce  an  explosion.  The  pharnuicopa»ia  of 
1880  directed  a  more  convenient  procesR  of  manufacture  l>y  ordering  the 
ammonium  carbonate  to  lie  dissolved  in  water  and  acetic  acid  be  diluted 
with  sufficient  water,  so  that  by  mixing  equal  quantities  of  the  two  solu- 
tions a  7  per  cent,  sohttion  of  ammonium  acetate  will  be  produced.  It 
ficems  unfortunate  that  this  very  convenient  and  simple  process  waa 
dropp<*d. 

Solution  of  ammonium  acetate  is  a  refreshing  refrigerant, 

Dq8€, — 15  mils  (4  fluidrachms), 

AMMONII  BENZOAS— Ammonium  Benzoate 

(Ammon.  Benz.) 

It  contains,  when  dried  for  twenty-four  houn*  in  a  de«iccator  over  sulphuriir  add* 
not  leas  than  98  per  cent,  of  NH<CtHiOi  or  C«HvCOONH»  (139.08).     PrMiervi*  it  in 

well-clofied  containers  in  a  cool  place. 
Sumtn     ■'-■'  '   '-' 

1  rrystaljB  or  crystalline  powder;  lo90«  ammonia  on  expodiir^  to 

air;  I^hlv.  n^viiu-,  nKik  ticnd  taste;  soluble  in  about  10  part«  of  water,  in  about  29 
parts  of  Alcohol  and  in  abont  10  pnrts  of  elycerin;  diasociat^^s  on  heating  with  ammonia 
and  bcn/-oic  acid,  which    volatilize.     For   details  see    U.S.P,,  p.  42. 

For  U4iU  for  idtntitu^  for  imfmriHcB  (heavy  metala)  and  lor  oa9ay  nee  U.S*P.^  p,  43 
and  abo  Part  V  of  this  book. 

Reniarka. — This  official  is  made  by  treating  ammonia  water  with  a 
molecular  quantity  of  benzoic  acid.  There  must,  however,  l>e  a  slight 
excess  of  ammonia,  as  the  acid  l^enxoate  is  less  soluble  than  the  official 
salt.  It  (H'curs  in  four^ided  crystals,  soluble  in  ten  parts  of  water,  and 
is  used  tis  a  diuretic, 

Doac. — I  gramme  (15  grains). 


AMMOmi  BROMmtlM— Ammoniuin  Bromide 

(Ammon.  Broiu.) 

It  containa,  when  dried  to  eonatant  weight,  at  IQO^C.  not  {tarn  than  9S.S  p^fi  t&OSL 
of  NH.Br  (U7.9<J).     Pr^^erve  it  In  well-cloiWHl  coutaincr». 
Suw^mariud  DtMcriptum. 

Co!orl««,  hygrcweoptc,  priamatic  crystala  or  white,  granular  powder;  mingeot,  adiiia 
t  ilile  in  alxiut  1.3  parts  of  water  and  in  about  9.7  parta  of  alcohol;  volatOii^t 

:^.     For    details   aee   ir.BP.,   p.   43» 

r  t»r  u'/Um  for  idtniiiyj  for  imptirilto  (iodide,  hromate.  iron,  barium,  milphate%  hoaijr 
metals,  ooQ^oUiile  matter),  and  for  (umu  see  U.S.P.,  p.  43  and  ali«o  Part  V  of  tlu* 
book« 
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Remarks. — This  salt  is  made  in  several  ways:  first,  by  treating  the 
ammonium  sulphate  with  potassium  bromide,  and  precipitating  out  the 
potassium  sulphate  thus  formed,  by  the  addition  of  alcohol;  secondly,  by 
treating  ferrous  bromide  with  ammonia  water,  and  filtering  the  resulting 
ferric  hydrate,  and  concentrating  the  filtered  solution  of  ammonia  bro- 
mide. Dr.  Pile's  process  is  by  treating  bromine  with  ammonia  water,  as 
shown  in  the  following  equation: 

The  bromine  must  be  placed  in  a  stone  jar,  with  fom*  times  its  weight 
Off  water,  the  ammonia  gas  being  added  very  gradually  to  the  mixture 
until  the  solution  is  free  from  the  odor  of  bromine.  Too  much  stress 
cannot  be  laid  on  the  care  required  in  adtlini;  ammonia  water,  as  the  rapid 
addition  of  ammonia  may  result  in  the  formation  of  a  very  explosive 
nitrogen  bromide  (NBra). 

Ammonium  bromide  is  used  as  a  hypnotic. 

Dose. — 1  gramme  (15  grains). 


AMMONII  CARBONAS— Ammonium  Carbonate 
(AmmoQ.  Garb.) 

It  consists  of  varvmg  proportioaa  of  a  mixture  of  acid  ftmmoniura  carbonate 
IXH4HCO3  ==79.051  and  ammonium  carbamate  (NHiNH.CO.  =78.071,  apd  yields- 
not  less  than  30  per  cent,  nor  more  than  32  per  cent,  of  NHi,  Preserve  it  in  well 
closed  containers  in  a  cooi  place.  For  medicinal  purfjoses^  use  only  the  translncen 
portions. 
Summmzed  Dt^ctipiion. 

White^  hard,  striated,  translucent  masses;  ammoniacal  *xl«>r  and  tiistc;  exposed  to 
_^  1  loaes  both  ammonia  and  carbon  dio3dde,  elBoresces  and  falls  to  a  white  powder; 
volatilises  without  charring,  soluble  in  about  4  parts  of  water;  decomposed  by  hot 
water.     For  details  aw  U. 8. P.,  p.  44. 

For  tests /or  identity^  for  impurities  (heavy  metals,  sulphate^  thiosulphate,  chloride 
empjreumatic  matter),  and  for  a^say  see  U.S.P.»  p.  44  and  also  Part  V  of  this  book. 

Ammanium  carbanMe  is  not  a  true  carVjonate,  the  formula  of  which 
would  be  (XH4)2COa,  analogous  to  Na^COa.  The  official  salt  is  the 
combination  of  ammonium  bicarlx)nate  (NH4)HC03  (analogous  to 
KaHCO«),  with  ammonium  carbamate.  This  carbamate  is  a  complex 
substance,  the  derivation  of  which  is  here  given  as  a  matter  of  general 
interest. 

Let  us  place  side  by  ride  the  graphic  formulas  of  carbon  dioxide,  car- 
>mc'  acid,  and  urea,  a  constituent  of  the  urine,  which  ha^  histxjric  inter- 
as  the  first  organic  substance  that  was  made  synthetically: 


Carbon  dioxide 
CO, 


Carbon  it?  acid 
H,CO, 


C 


-  ( ) 

=  O 


c 


=  o 

-  OH 

-  OH 


Urea 
CO(NH,), 

-  NH, 


7aTbamic  acid  is  half-way  l>etween  carljonic  acid  and  urea^  its  graphic 
formula  l*eing — 

=  O 
-OH 
-  NH» 

or  HNH2CO2.     Therefore,  ammonium  carbamate  is  NH4NH1CO5. 

This  is  the  first  carbonate  we  have  discusi^ed  that  deviates  from  the 
theoretic  formula,  such  as  can  be  developed  by  the  method  given  on  p. 


c 
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302.  We  find,  howover,  that  there  are  several  other  official  earbonatefl 
that  are  irregular  as  to  formuhis.  and  among  them  may  be  cited  the  carlioii- 
ates  of  magnesium,  zinc,  and  bismuth. 

The  official  ammonium  cart)onate  can  be  converted  into  the  true 
carbonate  by  dissolving  in  water  containing  ammonia. 


If  we  take  ammonium  bicarbonate 
and  add  to  it  ammonia. 


NH4HCO, 
NH, 


we  get  neutral  ammonium  c;irhonate ..(NH^jCOi 

Likewise,  if  we  take  ammonium  carbamate. .  .      NHiNHtCO^ 
and  add  to  it  water.  .  .         Ht  O 


NH4NH4COi 


we  get  neutral  ammonium  carlionate 
or  (NHOtCO*. 

Official  ammonium  carbonate  can  also  be  considered  as  (NHi)i(COi)t» 
HiO. 

Ammonium  carbonate  is  prepared  by  subUming  a  mixture  of  crude 
ammonium  sulphate  with  calcium  carbonate.  It  is  interesting  to  note 
that  attempts  to  prepare  same  by  aqueous  crystallization  have  never 
met  with  success,  hence  attempts  to  restore  effloresced  ammonium  car- 
bonate  by  crystallization  are  futile* 

Ammonium  carbonate  is  a  stimulant  of  particular  value  in  diaeaaen 
atTecting  the  pulmonary  mucous  membrane,  and  hence  it  is  used  in 
pneumonia. 

Dose. — 300  milligrammes  (5  grains). 


SPIRITUS  AMMONLe  AROMATICUS— Aromatic  Spirit  of  Ammonia 

(Sp.  Ammon.  Arom.) 
CondenJted  ReHpe. 

Inffrtdieni^.—Trnnslneeni  ajnmonium  carbonftte,  34  Qm.;  ARimofiia  wmt^r.  90 
tnilit;  oib  of  lemon,  lavender  and  nutmeg;  alcohol,  700  mila;  distilled  watf^rfnougii  to 
m&kf^  tOOO  mils. 

^f'^'  '  '  ^'^ — Dilute  the  animonia  water  with  140  mils  of  wal4!r,  diaaolve  therein 
the  r  tnd  let  stnnd  for  twelve  hours.     Dissolve  the  oib  in  the  alcoholt  then 

add  tl;  ..  i...;i;itc  m>lution  and  enough  water  to  make  I  liter.  Let  stand  twenty-four 
houm  and  then  tilt4?r.     For  details  see  U.S. P.  ] 

S u  m  mariitd  Dtnrritfiion. 

C^>larless    when   mieh,   yellow   when  older;  ammonlacal  odor  and  taate;  «p.  gr., 
Q.9m.     For  details  ucm?  V  A\\,  p.  40r>. 

Remarkn. — Iti  making  thii^  preparation  ammonia  water  is  added  to 
the  official  ammomum  carbcuiate,  and  this  me^ns  adding  ammonia  t-o  the 
bi('HrU)ruile  and  water  to  the  carbamate;  in  other  words,  the  s<ilutinn  of 
the  official  carbonate,  in  water  containing  ammonia,  convertn  \*^i 

salt  into  the  true  carl>onate,  as  shown  above.     This  ammonia<  ion 

of  the  true  carlionate  is*  a<lded  to  an  alcoholic  solution  of  the  volatUe  oils 
of  lemon,  lavender  flowers,  and  nutmeg.  But  the  conversion  of  the 
bicar (donate  and  carbamate  of  the  official  salt  into  the  true  earbonato 
occurs  completely  only  when  the  official  .salt  is  in  **  translucent  pieces/* 
nft  diri'ctCMi  by  the  pharmacopoeia.  Translucent  means  intermcHliale 
1  transparent  and  opaoue.     One  cannot  see  t^uT»ugh  a  translucent 

V  as  one  ciio  through  a  pane  of  glass,  but  some  light  p««Bes 
through  the  substance.     Gn>und  glms  or  thin  pieces  of  horn  aJti  good  | 
examples  of  tran&lucent  substance.     Examination  of  ammonium  carbon*  | 
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ate  will  show  that  it  is  hard  to  keep  it  in  translucent  pieces,  the  lumps 
become  covered  with  white  powder,  which  ia  wholly  ammonium  bicarbon- 
ate; that  is,  the  carbonate  gradually  changes  int^  the  hirarbonate  by  the 
loss  of  ammonia  and  the  absorption  of  moistui'e  from  the  air.  So  eventu- 
ally the  entire  mass  of  a  sample  of  official  carbonate  will  be  converted 
into  the  bicarbonate,  falling  to  a  powder. 

^Vhat  happens  when  we  tr}^  t-o  use  such  effloresced  carbonate — really 
bicarbonate— in  the  aromatic  spirit?  The  ammonia  water  directed  by 
the  official  process  is  only  sufficient  to  convert  the  theoretic  quantity  of 
bicarbonate  contained  in  the  official  salt  into  normal  carbonate,  while 
the  balance  of  the  bicarbonate,  which  would  have  been  carbonate  were 
the  s^t  in  translucent  pieces,  dissolves  unchanged.  So  far,  good!  but  the 
evU  effects  come  when  we  begin  to  add  the  aqueous  solution  to  the  alco- 
holic solution.  The  carbonate  is  soluble  in  alcohol,  the  bicarbonate  is 
not»  and  if  the  aqueous  solution  contains  any  bicarbonate,  the  latter  will 
be  precipitated  so  soon  as  its  solution  is  added  to  the  alcoholic  liquid. 

Aromatic  spirit  of  ammonia,  when  freshly  prepared,  is  colorless,  but 
on  standing  it  gradually  becomes  dark,  eventuaUy  turning  to  an  amber 
tint.  This  darkening  has  been  ascribed  to  some  chemical  action  between 
the  oils  wliich  are  iLsed  and  the  alkali.  The  pharmacist  should  prepare 
his  customer  for  any  change  in  the  color  of  the  two  samples  of  this  or 
any  other  preparation  when  a  prescription  for  the  same  is  repeated.  In 
this  special  ease  it  is  better  to  dispense  an  aromatic  spirit  of  ammonia 
which  has  aged  sufficieotly  to  be  somewhat  colored.     At  any  rate,  a 

t pharmacist  should  never  let  a  customer  obtain  a  preparation  of  a  color 
different  from  that  of  the  first  sample  without  calling  the  customer's 
attention  t-o  the  difference  in  coloration  and  giving  the  reason  for  same. 
Dose. — 2  mils  {30  minim>s). 
vol 
ma 


AMMONn  CHLORIBIIM— Ammomum  CMoride 

(Ammon.  Chlor.) 

It  containe,  when  dried  to  constant  weight  at  lOCC,  not  leas  than  99.5  per  cent, 
of  XH*Cl  (53,50) 
SummarUed  De^cripiian, 

White^  granular  powder;  cooling  saline  taste;  somewhat  hygroscopic;  soluble  in 
^>out  2.6  parts  of  water,  in  about  8§  parts  of  alcohol  and  in  about  10  parta  of  glycorin; 
volatiUses  on  heating.     For  details  see  U.S. P.,  p,  45. 

For  teMs  for  identity^  for  impurities  (heavy  metals,  sulpjhocyanate,  non-volatile 
matter)  and  for  assay  dee  U.3.P*,  p,  45  and  also  Part  V  of  this  book. 

Remarks. — This  salt  is  the  oldest  of  the  ammonium  compounds,  and 
in  fact,  the  word  ammonia  was  derived  from  its  83Tionym,  sal  afmuoiiiac. 
Legend  tells  us  sal  ammoniac  was  first  prepared  in  the  Lybian  desert 
near  the  temple  of  Jupiter  Ammon,  and  for  this  reason  it  was  called  sal 
ammoniac. 

Recent  investigators,  however,  claim  that  the  sal  ammoniac  of  Hero- 
dotus and  Pliny  wa.^  nothing  but  common  salt,  and  that  the  first  referencse 
to  ammonium  chloride  is  found  in  writings  of  Geber  (eighth  century), 
in  the  Latin  translations  of  which  book  it  is  called  sal  amwniac. 

Ammonium  chloride  is  made  by  subliming  ammonium  sulphate  with 
common  salt.  According  as  the  apparatus  is  arranged  to  collect  the 
vapors  in  a  dome  or  in  a  vessel  at  one  side  we  obtain  the  ammoniym 
chloride  in  the  form  of  a  cake  or  in  a  fine  powder.  (See  Sublimation, 
p.  108.)     Since  sublimation  is  usually  carried  on  in  iron  vessels,  com- 
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ftiercial  ammonium  chloride  frequently  contains  tracei^  of  iron,     The 
can  be  removed  by  Ire^tting  the  solution  with  ammonia  water  and  graoij 
lating  the  filtrate.     At  present  a  large  amount  of  ammonium  ehloride  u| 
made  by  subliming  a  crude  chloride,  obtained  by  passing  ilUinii 
gas  (p.  450)  through  hydroehloric  instead  of  sulphuric  acid.     Con  I  j 

sal  ammoniac  is  in  the  form  <»f  white,  translucent,  tough  cakes,  about 
two  inches  thick,  convex  on  one  side  and  concave  on  the  other,  l>ein| 
formed  as  a  crust  in  the  dome  of  the  subliming  apparatus.     The  officii! 
ammonium  chloride  is  a  white,  er\"stalline  powder,  permanent  in  the  aiffl 
and  soluble  in  three  parts  of  water,  hut  almost  insoluble  in  alcohol. 
This  crystalline  powder  is  obtained  usually  by  granulation. 

The  ammonium  chloride,  as  just  mentioned  above,  is  quit^  volatilf! 
and  its  vapors  cause  red  Utmus-paper  to  turn  blue,  and  blue  litmus-paf 
to  turn  red*  Such  substances  as  convert  both  colors  of  litmu?^paper  U 
the  opposite  colors  are  U«rmeil  amphoteric.  In  the  case  of  the  sal  ammr 
niac  this  phenomenon  has  been  used  as  the  basis  of  the  claim  Xhs 
anunonium  comp<iunds  are  not  *definite  compounds,  but  merely  combi^ 
nations  of  ammonia  gas  with  the  ctjrrespondiiig  acitl. 

Ammonium  chloride  is  a  valuable  stimulant  and  expectorant,  and] 
its  vapor  is  frequently  use<i  as  an  inhalant  in  bronchial  troubleii,  nni 
numberless  inhalers  have  Iwen  devised  for  its  adnunistration*     In  mc 
castas  their  principle  of  action  is  the  sucking  into  the  nose  or  throat  of' 
air  which  has  passeil  through  hydrochloric  acid  and  ammonia »  and  which 
is  thus  charged  w^ith  ammonium  chloride. 

Done, — 300  milligrammeis  (5  gi^ains). 

Ammonium  ritratf  ran  be  made  by  treating  aramouiufn  cfirlwjniili*  «jr  amni<] 
water  with  pitrtc  acid,     A  recipe  for  iduiion  of  ammfmi urn  Htmtr  In  irtven  in  tfa 
NAtional  Formulary* 

AMMOrra  lODIDUM— Ammonium  Iodide 

(AxnmoiL  lod.) 

It  contain^  when  dried  to  caastant  weigiit  at  llO^C,  not  lett  thaa  W  par  jpBlilf 
NH«1  (144.96).     Pre^rve  it  in  smalt,  wd)-<?losiKl  coatainera,  piotcotfid  fmiiy[lfc 
Summarutd  Description, 

MinutCi  colQrle}4$«  hyfcroecopic  cubical  crystals  or  wliite  granular  ^wder;  i 
Mime  tajstc;  tumi*  yellow  to  brown  on  exposun?  to  air*  decomposing  into  mxr^ 
fun)  iodin**;  -loltihle  in  OJi  part  of  wnter»  in  about  3  parts  of  olnohol  and  in 
p«rt  FordH-i  -^,1*,,  p.  45, 

I  ntity,  for  (bjirium,  iron,  frcie  iodine,  beavjr  metiils)  sail 

for  aji»a|/5ec  L'.oJ\,  p.  45  nut i  nino  i^iirt  V  of  this  book. 

Remarks, — Tliis  offieial  is  niiule  by  treating  the  ammonium  snlpt 
with  potassium  iodide,  as  shown  in  the  following  equation: 

(Nnv),i50i     +    2K1     •     K,80«     -f     2XII*L 

The  refiultmg  potassium  sulphate  is  separated  from  the  ammonium, 
iodide  by  precipitation  with  aleohoL     It  might  be  well  here  to  refer  U 
the  ingejiuitv  exereised  in  attempts  by  the  manufacturing  chemist  ic 
remove  the  by-products  frrim  the  chemical  desirt^K     It  will  l>e  tiotieodJ 
that,  whenever  possible,  the  chemist  arranges  that  the  by-pnxluct  l>e  ailj 
inm)luble  salt  when  the  prmliRt  demrfMi  in  soluble.     Thi*s,  for  in^^tancei  I 
is  shown  in  the  m.n     *        n-  of  the  solution  of  ?f^da   (p.   987).     V\TM?n 
tlie  product  de«ire(i  ,  iljle,  then  the  manufacturer  aims  to  make  the 

by-product  a  soltible  body.     Tlii^n  is  ^shown  in  the  maotifacture  of  Mkium 
imrbouate  (p.  i>tl3). 
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In  one  case  the  soluble  body  is  freed  from  the  insoluble  body  by  filtra- 
tion; in  the  other  case,  the  iiisolu]>le  substaoee  is  freed  from  the  soluble 
side-product  by  washing.     But  as  the  formation  of  an  insoluble  side- 

f)rodut't  is  sometimes  difficult,  as  was  shown  in  the  cjuse  of  the  manu- 
acture  of  hydrobromic  acid,  recoui*se  was  had,  in  the  Fothergill  process, 
[ito  the  sparing  solubility  of  potassium  bitartrate,  and  into  this  salt  was 
the  potassium  bromide  converted  by  use  of  tartaric  acid.  In  hydro- 
bromic  acid  we  have  a  product  which  can  be  separated  from  the  side- 
product  l>y  distillation,  and  in  the  commercial  process  distillation  is  em- 
ployed, but  in  the  case  of  the  annnonium  iodide  none  of  the  schemes  of 
separation  juf't  described  is  applical)le,  it  being  impracticable  to  form  an 
^insoluble  or  sublimable  potassium  salt,  so  recourse  is  bad  to  the  soUibility 
of  the  ammonium  iodide  in  alcohol  and  the  comparative  insolubility  of 
potassium  sulphate  in  the  same  liquid.  Hence  the  aqueous  solution  of 
the  two  salts  is  concentrated,  alcohol  is  added,  and  the  mixture  cooled, 
and  after  the  potassium  sulphate  has  separated,  the  hydro-alcohol ie  solu- 
tion of  ammonium  iodide  is  filtered  and  rapidly  granulated  by  evaporation 
on  a  water-bath. 

Ammonium  iodide  has  the  form  of  minute  cubic  crystals  or  white 
granular  powder,  very  rapidly  becoming  yellowish  or  yellowish  brown, 
due  to  the  loss  of  amnionium  and  the  separation  of  free  iodine.  So  weak 
is  the  combination  of  the  ammonium  and  the  iodine  that,  during  the 
process  of  evaporation,  the  iodine  becomes  liberated,  and  it  is  necessary 
to  add  ammonia  water  or,  better,  ammonium  sulphide,  from  time  to  time* 
It  is  said  that  ammonium  iodide  can  \>e  preserved  in  its  original  white 
color  by  hanging  down  into  the  bottle  from  its  neck  a  cheese-cloth  bag 
containing  a  lump  of  ammonium  carbonate. 

Ammonium  iodide  is  used  as  a  resolvent.  When  dispensed  for  in- 
ternal use,  the  pharmacist  should  l)e  careful  to  see  that  the  product  is 
colorless,  and  if  brown,  to  bleach  with  ammonium  sulphide,  as  directed 
in  the  pharmaeopirial  definition  given  above. 

Dose. — ^300  milligrammes  (5  grains). 

Ammonii  nitras  (U.S. P.  1890)  or  ammonium  nitrate  was  Erst  made  by  Glauber 
(1657)  by  treating  nitrit!  acid  with  spirit  of  harUhorn. 

It  is  now  usually  made  by  treating  amuionmni  carbonate  with  nitric  acid  and 
crystallizing  by  evaporation  of  the  solution.  It  oct-urs  in  colorless  crystals,  soluble 
in  five  parts  of  water,  and,  like  all  ammonium  compounds,  is  easily  sublimed.  It  va 
interesting  to  note  that  when  exposed  t-o  a  current  of  dry  ammonia  ga«  its  cr>'stala 
ab«4jH»  the  gas  and  meltT  yielding  eventually  a  crystalline  mass  containing  25  per 
cent,  of  umnioniu. 

Its  chief  use  ifi  in  the  formation  of  laughing-gas^  NsO,  which  ts  yielded  by  heating 
the  salt  in  a  retort. 

It  is  interesting  to  note  that  if,  instead  of  the  nitrate.  Hnininniiirn  nitrite  is  heated, 
nitrogen  is  prodticed. 

Let  U8  put  the  exiuations  side  by  side: 

NH4NO,     -i-    heat     =     2H,0     +     N,0, 
NHiNOj     +     heat     -     2HsO     +     Nt. 


AMMONII  SALICYLAS— Anunonium  Salicylate 

(Atnmon.  Salicyl.) 

►  contains,  when  dried  for  twentv-four  hours  in  a  desiccator  over  sulphuric  aeid, 
not  l«wthan  98per  cent,  of  NH^CjUiOj  or  C«HaOn)COONH«  ^55.  OH).      Pret^erve 
it  in  wen-closed  containers,  prot-ected  from  heat  and  light. 
Summarized  Oescrijftion. 

Culorles;Sj  lustroua,  monoclinic  prisms  or  white  crystaUine  powder;  aaline  and 
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bitt<T,  then  sweetish  taste ;  soluble  m  about  1  part  of  witter  ttnd  in  about  2.5  pjuim  of 
alcohol*     For  details  sec  11. 8. P,,  p.  46. 

For  tt^tn  jtjt  idcfMy  and  for  imptirilies  (heavj-  metals)  see  U.SwP,,  p,  46  and  alio 
Part  V  of  this  book. 

Remarks, — This  official,  made  by  neutralizing  ammonia  wuter  with 
salieyHc  add  and  either  cr>^Ktallizing  or  j^ranulatinj?  the  solution  by 
evaporation  on  wnter*bath»  is  preferred  by  some  physicians  to  tK>dium 
salicylate. 

Do8€.— 500  milligrammes  (8  grains). 


AMMONn  VALERAS— Ammonium  Valerate 

(Ammon.  Valer. — Ammonium  V^alerianate) 

A  compound  of  ammonium  and  valeric  ncid  having  a  somewhat  varying  cosn^ 
poaitioiL     Preserve  it  in  well-closed  containers. 
Summarited  thscripiion* 

Colorless,  deliquescent,  quadrangular  nlates ;  valerian  odor;  sharp,  awt^elish  tasti*; 
soluble  in  about  0.3  part  of  water  and  in  aoout  0.5  part  of  alcohol ;  volatilisMi  on  hea^ 
ing.     For  details  see  U.S.  P.,  p.  47.  i 

Far  tests  for  identity,  for  impurities  (acetate,  heavy  metals)  and  for  ojuay  aci«  17. 
S.P.,  p.  47  and  also  Part  V  of  this  book. 

Remarks, — ^This  preparation,  which  is  supposedly  NH4C4HtOi  but 
which  is  frequently  of  variable  composition,  is  made  b}'  pa^sainfc  dry  ani- 
monia  gas  into  nionohydratcd  valerianic  (or  valeric)  acid.  In  the  manu- 
facture of  this  product  it  is  verj^  important  to  secure  the  proper  valerianic 
acid.  As  noted  on  p.  671,  most  of  the  commercial  acid  is  that  containing 
three  molecules  of  water,  and  this  acid  will  not  yield  a  satisfactory 
ammonium  salt. 

Ammonium  valerate  occurs  in  snow-white,  four-sided,  tabular  ary»* 
tals,  having  the  characteristic  odor  of  valeric  acid,  and  a  sharp,  sweetiah 
taate.     It  is  used  as  a  sedative  in  hysteria. 

Done. — 500  milligrammes  (8  grains). 

Ammonium  sulphate,  (NHi)tS04. — Ammonium  sulphate  was  reeocniied  in  the 
pharmacop*rift  of  IHHO,  and  dcaerves  merely  passing  notice*  As  abeadv  mentioned, 
It  is  made  in  large  quantity  from  ammoniaeal  liquor  of  gaa- works,  and  is  the  com- 
mercial source  of  ammonia  compounds.  It  can  be  made  by  combining  ammonia 
water  with  sulphuric  ncid,  as  explained  in  Part  VIL 

Ammonium  phosphate,  N.  F.  (NH4)3HP04,  waa  another  official  salt  of  thepharma- 
ciipopia  uf  l^M^iO.  It  IB  mnde  by  treating  plioaphoric  acid  w-ith  ammonia  wat<*r.  A 
rniKlihcatton  of  this,  the  double  salt  of  ammonium  and  s^xlium  phosphate,  NlltNa* 

np{)4,  is  uaod  in  chemical  work  ujider  '^ "  ^  »" *>roco jrmt<*  mUi  or  ** Pho^pharmds^" 

This  salt,  when  melted  on  the  loop  of  ms  n  tmnHoarcnt  beadt  aunthir 

to  the  bormx  head,  and  when  vanoue  s  are  melted  therein,  it  aaeumiia 

characteristic  colors. 

Another  unofficial  ammonium  compound  largely  used  in  chemical  work  ia  ibe 
0o-cal(ed  ammonium  jiu/ pAuir.  Thia  is  more  properly  called  ammonium  suJphydrate, 
as  the  reagent  ui4od  in  pn^ipitation  in  chemical  work  usuaUy  has  the  compoeitio& 
^* "  ' '"  ' '  s  fver.  the  compoeition  of  this  reagent  varies,  some  aamplee  oontaintna 
i  milphur,  and  eontaining  auch  bodies  aa  (NH«)s84,  (NH4)«Si,  and 

11ii!«  tent  solution  la  toade  by  saturating  ammonia  water  with  hydrogen  sulphide 
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CHAPTER  XXVIIl 
THE  ALKALINE  EARTH  METALS 

The  four  elements,  magnesium,  calcium,  strontium,  and  barium,  are 
called  alkaline  earth  metals  because  their  oxides,  MgO,  CaO,  SrO,  and 
Ba(J,  were  called  alkaline  earths  by  early  investigators^ — alkaline,  because 
they  turned  red  litmus  blue,  as  do  the  alkalis,  and  earths,  because  differ- 
ing from  the  alkalis  in  being  found  abundantly  on  the  crust  of  the  earth. 

In  passing  from  the  alkalis — lithium,  sodium,  potassium,  and  am- 
monium — to  the  alkaline  earths^ — magnesium,  calcium,  strontium,  and 
barium^ — we  not  only  pass  into  a  new  analytic  group  of  metals,  but  also 
a  group  the  valence  of  which  is  different* 

The  alkalis  exhibit  the  valence  i;  that  is,  one  atom  of  an  alkali  metal 
replaces  one  atom  hydrogen  in  an  acid,  or  in  combining  directly  with  a 
negative  element,  takes  up  but  one  atom  of  that  element's  free  bonds. 
The  alkaline  eailhs  are  bivalent — can  replace  two  atoms  of  hydrogen  in 
an  acid.  Thus,  studying  the  formula  of  magnesium  acetate,  since  one 
molecule  of  acetic  acid,  HC2H3O2,  contains  only  one  atom  of  replaceable 
hydrogen,  two  molecules  of  the  acid  will  be  required  to  furnish  the  two 
atoms  of  hydrogen  demanded  by  one  atom  of  magnesium,  and  the  union 
will  be  as  follows: 

Again,  bromine,  having  the  valence  i,  and  calcium,  the  valence  11,  unite 
as  follows: 

sulphuric  acid,  H2S04,  with  two  replaceable  hydrogen  atoms,  com- 
aes  with  barium  Uke  this: 
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MAGNESIUM 


Symbol,  Mg.     Atomic  wf»ight»  approximately  24. 

In  the  beginning  of  the  eighteenth  century  a  secret  remedy  wa»  intro- 
duced under  the  name  of  **niagne.sia  alba/'  thus  differentiating  it  from 
the  already  popular  imigne^ia  nigral  which  is  now  known  as  the  or© 
pyroluffik  (manganese  dioxide)  (p»  485)*  A  recipe  for  this  magnesia  alba 
was  published  by  Valeiitinus,  of  Gic^en,  in  1707,  who  obtained  it  by 
evaporation  of  the  mother  liquor  from  saltpeter,  and  Hxiviation  of  the 
calcined  rcsithie* 

Before  this»  magnesium  sulphate  was  described  by  Nehemiah  Grew, 
having  been  obtained  by  him  by  evaporation  of  the  water  of  the  Kpflom 
{Spring. 

Neither  of  these  writers  touched  upon  the  composition  of  the  two 
compounds,  magnesiura  oxide  and  magnetiium  sulphate,  and  the  ehemicid 
history  of  magnesium  really  begins  with  the  investigation  of  Black  (1755), 
who  proved  that  mftKnc'sium  carbonate  or  magnesite  was  different  from 
calcium  carl>onate  or  limestone.  The  metal  was  first  isolated  by  Sir 
Humphry  Davy  in  1808,  during  his  classic  researches  in  electrolyBl!*. 
In  1850  St.  Clair  Deville  devised  the  chemical  method  for  the  isolation 
given  below. 

The  chief  ores  of  magnesium  are  the  magneMte,  just  mentioned 
(magnesium  carbonate)  dolomite,  a  mixed  carlxmat^  of  magnesium  and 
calcium;  mrnallite,  a  mixture  of  potassium  and  magnesium  chloride. 
(See  p.  407*)  Aside  from  these  ores,  from  wljieh  the  magnesium  com- 
pounds used  in  pharmacy  are  p:enerally  derived^  there  are  several  mag* 
nesium  minerals  which  are  of  niterest  other  than  pharmaceutic.  Thus 
serpentine^  a  green  stone,  much  used  in  Imilding,  is  magnesium  silicate, 
as  IS  also  tnicum  (French  chalk),  and  tneerschautHt  well  known  as  the  sub- 
stance of  which  the  best  pipes  are  made;  a^^heMas  is  a  mixed  silicate  of 
magnesium  and  calcium. 

The  chemical  meihtnl  of  isolation  of  magnesium  mentioned  above  IM 
by  heating  magnesium  chloride  with  metallic  stxliutn,  sodium  chlorido 
and  inileiurn  Huoride  bi:*ing  added  to  the  reacting  mixture  as  a^ux — that 
ig»  as  an  agent  to  remove  contaminations  in  the  frirni  of  a  fusible  mass* 
It  is  now  made  by  the  electrolysis  of  molten  magnesium  chloride  in  an 
atm<'     '         "f  hydrogen  or  nitrogen. 

M  im  is  a  light,  silvery-gray  metal^  with  the  specifie  (travity 

of  1,75,  an*!  usually  enters  commerce  in  the  fonn  of  rcxls  or  of  H  )a. 

WTiile  affected  by  the  air,  it  docs  not  rt^act  with  the  same  as  vi  .  tis 

do  the  alkaline  metaU.  Hence  it  is  unnecessary  to  keep  it  under  pc*tro- 
leum,  as  was  the  case  with  so*Uum  and  potassium.  \\Tien  ma^eaium 
15  brought  into  contact  with  a  flame,  it  lH*c<imes  incandescent  (p,  67) 
and  burns  with  a  brilliant  white  lights  with  the  formation  of  maguemuni 
oxide.  Tills  property  is  made  U4*e  of  in  the  magnesium  lantern  for  thr- 
atrical  purposes,  in  which  ca«e  the  magnesium,  in  the  fomi  of  ribbons,  is 
allowed  to  bum  at  the  pc»int  f>f  contact  of  an  oxyhydn>gen  flame,  FM^A- 
itg^<  consists  of  magnesium  in  finely  powdered  form,  mixed  with  pov 
potaeaium  chlorate*     This  mixture,  when  blown  Into  a  ilamci  i^ 


A 
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lastantanoously,  producing  a  brilliant  Hlumination,  and  is,  therefore, 
largely  used  for  photographic  purposes.  It  should  be  borne  in  uiind 
that  flash-light  is  a  substance  by  no  means  free  from  danger,  and,  in  factf 
should  be  handled  with  considerable  raiition.  Several  fatal  accidents, 
due  t*o  the  careless  handling  of  flash-light,  are  on  record,  one  of  the  most 
notable  being  the  killing  of  three  men  in  the  laborator>'  of  Wiley  and 
Wallace,  in  Philadelphia. 

Among  the  tests  for  magnesium  are;  flocculent  precipitate  of  mag- 
tiesium  hydroxide,  produced  when  }>otassium  hydroxide  is  added  to  a 
aolution  of  a  magnesium  salt,  and  the  white  precipitate  of  magticsiimi 
carbonate,  produced  when  the  soluble  carbonate  is  added  to  the  solution 
of  magnesium  salt.  The  most  characteristic  test,  however,  is  the  granu- 
lar precipitate  of  magnesium  ammonium  phosphate,  produced  when  a 
solution  of  sodium  phosphate  and  ammonia  water  is  added  to  a  soUition 
of  magnesium  salt.  In  the  manufacture  of  the  salts  of  magnesium  the 
carbonate  is  usually  employed  as  a  magnesium  compound.  The  follow- 
ing compounds  of  magnesium  and  their  preparations  are  official: 

Magnesium  oxide,  96  per  cent,  ubsolutc  MgO. 
Hieavy  magnesium  oxide,  96  per  cent,  nb^aTute  MgO. 
Mftgnm  of  mBgneaia^  6.5  to  7.5  per  cent,  nksulute  Mg(OH)j. 
M&gnesium     carbonate,     approximately     (iIgC03)iMg(OH)s -h  SHiO,     should 
contain  not  less  than  39/2  per  cent.  MgO. 
Solution  of  magnesium  citrate,     A  pharmaceutical. 
Magnesium  sulphate,  90.5  per  cent,  absolnte  MgSO<7HiO. 
To  which  might  he  added: 

Ferric  hydroxide  with  magnesium  oxide,  di8cus8ed  among  the  iron  compounds. 

MAGNESII  OXIDUM— Magnesium  03dde 

(Mag.  Oxid* — Magnesia— Calcined  Magnesia— Light  Magnesia) 

It  contains,  after  ignition,  not  less  than  90  per  cent,  of  MgO  (40.32)  and  not  more 
I  2  per  cent,  of  CaO.     It  contains  not  more  than  10  per  cent,  of  water.     Preserve 
i  m  well-<'lo»t?d  containers. 
Siimmaru^d  0€scriplu>n, 

White,  veiy  bulky*  very  6ne  powder;  earthy  but  not  saline  taste;  absorbs  water 
and  carbon  dioxide  from  the  air;  almoat  insoluble  in  water;  insoluble  in  alcohol; 
loluble  in  diluted  acids.     For  details  see  U.t^.P.,  n.  264, 

For  teJita  for  identity^  for  impuHlu-H  (foreign  soluole  sah,s,  excess  of  water  of  hydra- 
tiotir  carbonat-Ci  excess  of  calcium,  iron,  heav>'  metals)  and  for  assay  see  U.S.P.,  p.  264 
and  also  Part  V  of  this  book. 

MAGNESn   OXIDUM    PONBERO SUM— Heavy    Magnesium    Oxide 

(Mag,  Oxid.  Pond.^lleavy  Magnesia) 

It  contains,  after  ignition,  not  less  than  9<i  per  cent,  of  MgO  (40.32),  nor  more 
thAQ  2  per  cent,  of  CaO.     It  ctm tains  not  more  than  10  per  cent,  of  water.     Preserve  it 
in  well-closed  containers. 
Summarii^d  De^crijttion. 

White,  denae,  vcr>*  fine  powder.     For  details  set?  L^.S.P,,  p.  264. 

For  t«4tts  for  identity^  for  impuntiea  and  for  €tssay  see  magnesium  oxide. 

Remarks, — These  two  magnesias  are  prepared  by  the  calcinatioD  of 
light  aad  heavy  magnesium  carbonates  re^speetively,  and  the  carbonate 
can  Ix*  made  light  or  heavy  as  precipitated  from  cold  tlilute  solutions  or 
from  hot  conceMtrated  solutions,  as  already  explained  in  discussion  of 
the  formation  of  light  and  heavy  precipitates  (p.  145).  Bear  in  mind  that 
magfieMa  ia  twt  magnesium.  Magnesium  is  the  metal — the  element; 
magnesia  is  the  oxide  of  the  metal,  MgOj  not  the  hydroxide,  as  was  the 
ettie  with  soda  and  potassa. 
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The  medicinal  use  of  light  and  heavy  maKnesia  is  identical,  both 
being  hixative  and  antacid,  the  advantage  of  the  heavy  niagiu*»ia  over 
the  hght  magnesia  depending  entirely  upon  its  greater  density^  the  aver- 
age heavy  magnesia  occupying  only  about  one-quarter  the  bulk  of  the 
light  magnesia.  This  should  be  remembered  in  considering  the  do8age 
of  the  two  preparations,  they  being  generally  employed  in  i!omej*U(; 
practice,  and  then  given  by  measure  rather  than  by  weiglit.  A  dessert- 
spoonful of  light  magnesia  is  generally  given  as  the  dose,  while  of  the 
heavy  magnesia,  a  half-teaspoon ful  to  a  t4^as|>u<>nful  is  usually  sufficient. 
In  each  case  the  customer  should  be  directed  to  administer  the  substance 
in  a  moist  condition.  Thus,  in  giving  the  heavy  magnesia,  place  from 
one  to  two  teaspoonfuls  of  water  in  a  tablespiK)n,  and  a<ld  thereto  the 
teaspoonful  of  magnesia.  The  process  should  never  be  reversed,  as  the 
adding  of  water  to  the  magnesia  gives  rise  to  hard  lumps,  whereas  by 
the  method  just  given  a  smooth  mixture  is  obtained. 

Under  no  circumstance  should  the  pharmacist  advise  placing  dry 
magnesia  in  the  mouth,  as  the  chemical  will  then  adhere  to  the  tongui^ 
and  roof  of  the  mouth,  producing  so  disagreeable  an  impression  that  the 
victim  will  always  remember  the  person  giving  such  advice. 

The  addition  of  water  to  magnesia  produces  magnesium  hydroxide 
by  the  following  reaction: 

MgO  +  H2O  =  MgO^Hi  or  Mg(OH),. 

Dose  of  both  oxides  of  magnesium,  as  given  by  the  pharmacop 
2  grammes  (30  grains)* 

MAGMA  MAGNESDE— Magnesia  Magma 
(Magma  Mag. — Milk  of  Magnesia) 

Canden«rd  lUHpe, 

Mix  125  Gm*  magiie&tum  c&rbo&atc  with  eaough  distiUed  water  to  miiki*  a 
am<x>th  pa^te;  diasolve  80  Gm,  sodium  hydroxide  in  400  milj  of  distilled  w  iM 

to  the  mogneeiii  miictiin*;  ahakp  during  fifteen  minutes*  wa^h  by  de^^aii  ith 

difltUled  water  until  washings  uri?  tiimost  f  ree  from  alkali  (tested  with  phen  n ). 

Then  l«t  the  magma  8C'tt1e  utid  pour  off  the  supernatant  liquid  until  nia 

meamres   I   hter.     Preserve  in  wide-mouth  bottle.^  closed  with   paratiuM 
Flavor  with  oil  of  peppermint  or  oil  of  anise  if  desired*     Water  clarified  wi 
nedum  carbonate  may  b«  used  instead  of  dijj tilled  water.     For  detiiila  sec  L 
p.  261. 
Summarized  Deteription, 

Thick,  white,  liquid  mixture;  alkaline  reaction.     For  detaila  see  U.S.P.,  p. 

For  testa  for  idmtiti/,  for  impuritirj*  (soluble  matter)  and  for  a««oy  see  U.8.f*„  p, 
and  also  Part  V  of  this  book. 

Remarkn, — This  now  official  is  a  tj^pical  mitk  of  magnesia  and  m  made 
by  triturating  a  paste  of  magnesium  carlx)nate  and  water  with  a  solution 
uf  s^fuiiutn  hydroxide.  Hitherto,  it  has  lx*en  usually  prepared  by  pre- 
cipitation; resulting  when  a  solution  of  magnesium  sulphate  is  mixed 
with  a  soUition  of  Kxlium  hydroxide.  Magma  of  magnenia  is  a  very 
(Kipular  antacid  and  hixative. 

Dose. — 10  mils  (2t^  Suidraehms), 

MAGNESn  CARBONAS— Magnesium  Carbonate 

(Mag.  Carb.) 

A  tnixHire  of  hyd rated  magiiaaiuni  ciu'bonate  and  mugnewium  hydroxide,  corf^ 
'-*^-*- to  ncvt  leas  thaii  39.2  per  oetit.  of  MgO  (40.32)  and  not  mom  ihrno  0.8  pw 
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Summarized  DezcHplion. 

lights  whit^,  friable  masses  or  bulky  white  powder;  slight  earthy  taate;  permanent 
in  air;  practically  insoluble  in  water,  which  is  however  made  alkaline;  intsuluble  in 
aloohol;  soluble  in  diluteti  acids,  with  effervescence;  is  calcined  by  strong  heat  For 
detaUs  see  U.S.R,  p.  262. 

For  iesUfor  identUy,  for  impuritiea  (foreign  soluble  salts,  excess  of  calcium,  iron^ 
heavy  metals}  and  for  assay  see  U.S. P.,  p.  263  and  also  Part  V  of  this  book. 

Remarks. — It  will  be  noticed  that  this  chemical  is  one  of  the  four 
official  carbonates  not  possessing  the  formula  of  the  true  carbonate. 
(See  p,  453.)  In  all  these  cases  the  deviation  from  the  theoretic  is 
not  intentional,  but  is  due  simply  to  the  fact  that  the  true  carbonates 
are  unstable,  and  the  formula  given  represents,  as  nearly  as  possible,  the 
composition  of  the  purest  form  which  this  chemical  ordinarily  assumes. 

ilagnesium  carbonate  is  made  by  the  double  decomposition  of 
magnesium  sulphate  with  sodium  carbonate. 

According  to  conditions  of  chemical  actions — temperature  and  con- 
centration of  reacting  solutions,  treatment  after  formation,  etc.^the 
finished  product  can  have  most  varying  composition. 

Thus,  under  differing  conditions,  from  solutions  of  magnesium  sul- 
phate and  sodium  carlx>nate  can  l>e  obtained  MgCOjSHaO;  MgCOj- 
2H2O;  (MgC:03)2Mg(OH)22H,0;  (MgCOa),Mg(OH),5H20;  and  (Mg- 
CO»)4Mg(OH)2,  combined  with  five  to  eleven  molecules  of  water 
respectively. 

The  usual  commercial  carbonate  has  the  composition  (MgC0»)4Mg- 
(OH)25H80,  and  this  formula  was  assigned  to  it  by  U.S.P.  VIIL  The 
present  pharmacopa*ia  gives  no  formula,  merely  stating  that  it  must 
represent  39*2  per  cent,  of  magnesium  oxide. 

As  mentioned  above,  according  as  the  precipitation  takes  place  in  a 
eold  diluted  solution  or  in  hot  concentrated  solutions,  do  we  obtain  light 
precipitated  carbonate  or  heavy  precipitated  carbonate.  As  far  as  the 
carbonate  itself  is  concerned,  this  is  of  little  importance,  but  when  we 
consider  that  the  two  official  forms  of  magnesia  are  derived  from  the 
light  and  heavy  carbonates  respectively,  then  the  question  forces  itself 
upon  our  notice. 

The  official  magnesium  carbonate  is  a  light  form,  the  heavy  carbonate 
being  of  interest  merely  in  the  formation  of  heavy  magnesia,  and  for  this 
purpose  manufacturers  resort  to  extraordinary  pains  to  maoufacture  a 
dense  magnesium  carbonate* 

Magnesium  carbonate  is  a  valuable  antacid  and  a  laxative. 

Dose. — 3  grammes  (45  grains). 


LIQUOR  MAGNESn  CITRATIS— Solutioo  ol  Magnesium  Citrate 

(Uq.  Mag.  Cit,) 

On0  hundred  mils  of  the  Solution  contains  magnesium  citrate  corresponding  to 
leas  than  1.5  Gm,  of  magnesium  oxide  (MgO  =  40.32). 

Recipe, 
InifrtdienU, — Magnesium  carbonate,  15  Gm.;  citric  acid,  33  Gm*;  syrup,  60  mils; 

Etaastum  bicarbonate  2.5  Gra.;  water,  enough  to  make  350  mils.     Oil  of  lemon  as 
vor: '^   -•'^   1  talc,  asclarifier. 
M  f^.— Dissolve  the  acid  in  130  mils  of  hot  water  and  mix  with  a  paste 

of  mji;;.,  ...  ,..,  carbonate  in  100  mils  of  water.  When  solution  is  effected,  add  the 
syrup,  heal  to  boiling,  add  the  oil  of  lemon  triturated  with  the  talcum^  filter  while 
hot  into  an  appropriate  bottle  (previously  scalded  with  boiling  water)  add  boiled 
water  mough  to  make  350  mils,  then  the  potassium  bicarbonate,  and  quickly  stopper 
the  bottle.  Permission  is  given  to  use  scxiium  bicarbonate  instead  of  the  potassium 
fldi.     For  details  see  U.aP,,  p.  249. 
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For  tents  for  itlmtity,  for  itnp(tniie$  (tartaric  acid^  sulphate,  calcium)  and  for 
dee  U,aP,,  p,  249  and  also  Part  V  of  thk  book. 

Remarks, — This  official  solution  is  made  by  treating  the  carbonate 
with  citric  acid,  sweetening  and  flavoring  thi»  with  syrup  of  citric  acid 
and  oil  of  tmion,  and  lH»ttliri^  with  an  excess  of  carbon  dioxide  formed  by 
addition  of  potassium  bicarlx)nate.  The  finished  product,  dispensed  in 
Btout  txittlea  securely  wired,  is  poptdar  under  the  name  of  jmrgiMi^ 
lemonade. 

This  recipe  has  been  criticized  because  the  product  does  not  kef*p. 
On  standing  a  few  weeks  there  forms  within  the  tightly  corketl  IxxttV 
8tring>*  msisses,  which  not  only  spoil  the  appearance,  but  also  destroy 
the  plerisant  taste.  Those  masses  are  none  other  than  tnirroscopic  plantit, 
produced  by  spores  introduced  into  the  bottle  before  filling,  and  thriving 
in  the  weak  saccharine  solution.  The  formation  of  these  plants  can  be 
completely  prevented  by  the  simple  precaution  of  sterilization*  If  care 
be  taken  to  scald  the  bottles  before  putting  in  the  solution,  immersing 
corks  in  l>oiIed  water  before  being  used,  and  using  only  fre^shly  boiled 
water  in  preparing  the  solution  and  filtering  through  white  paper,  twi 
the  common  gray,  a  product  is  obtained  which,  in  the  writer's  experience, 
has  kept  perfectly  for  several  months. 

Occasionally,  even  with  these  precautions,  a  precipitation  occurs  in  the 
bottled  solution.  In  such  cases,  however,  the  precipitate  is  dense  rather 
than  stringy  and  is  said  to  be  due  to  the  formation  of  nornuil  citrute  con- 
taining thirteen  molecides  of  water  of  hydration  (Mg^^CflHaO?  4-  b^H^O). 
It  is  also  said  that  if  the  ratio  between  the  citric  acid  and  the  mague#aura 
carbcjnate  used  in  the  recipe  is  25  to  10  (about  that  of  the  official  recipe) 
the  precipitation  is  prevented. 

Dose. — 350  mils  (12  fluidounces). 


Eftn'e»e€ttt  magtifmum  citrate  (U.S. P.  1890)  is  prepared  by  treating       ^ 

carbcmntL*  with  citric  add  and  with  sufficient  water  to  produce  the  chemical  aetioil«  Tfct 
resultinic  pasty  inasa  i^  then  dried,  preferably  on  a  mdlator,  and  then  redured  to  m 
powder  and  mixed  with  sfxhum  hicarboniUe,  rrnire  citrie  neid,  tkmi  8Utfar.  Tbij»  mix- 
ture is  th<?n  moistened  with  !^trong  alcohoL  iin<l  ^ninulttted  l»y  ptinning  throufcU  A 
ecmrse  sieve,  us  dnscribeti  cm  p.  152*  The  oificiid  nrodtu'l  must  hv  put  in  vrarm*  com- 
pletely dried  bottles,  which  shouhl  be  sufficiently  tightly  scaled  to  prevent  aeccai 
of  air* 

The  efrervf*rt**t»nt  citrate  1 
water,  a  rcf reshina  <*ffer\u«eent  c 
in  tablciiptionful  thmea. 


18  a  very  ai^rMable  preparation,  for  when  it  ii»  add«d  to 
ml  draught  is  readily  obtained.     It  In  usually  adminiMTid 


MAGNESn  SULPHAS— Magnesium  Sulphate 

(Mag.  Sulph. — Epaom  Salt) 

It  cootainfl  not  teas  than  48.50  per  cent,  nor  more  than  53«45  per  cent,  of  anhydrom 
magDfislura  sulphate,  corresponding  to  not  leas  than  99,5  per  cent,  of  the  orvAtalliMd 
salt  IMgdOi  +  7HtO  -  246.501     Preserve  it  in  well-doaad  oontuinere. 
Summarized  Oueripiwn, 

Small*  oolorieas.  prisniatic  ne<dl«  or  rhombic  pri^tns.  cooUugi  mlinet  biit4»r  r 
efflore^eecit;  soluble  in  about  I  part  of  water;  almotit  iimotuble  in  aloohoL  For  d 
•M  i;.8.R.  p.  266, 

For  IfMUfar  uierUHy,  for  impuriiicM  (chloride,  haavy  mfttdfl,  aisifii'*  •  t'll  f^^r  * 
0M  U.S.P.,  p.  205p  aad  alfio  Part  V  of  thin  book. 

Remarkn, — In  magnesiuin  «u!pliate— the  wpU-known  Epaorn  AoU—f 
have  the  Kirlrdifite  of  m  mrtal  with  the  valcnre  lu 

TakiM  llji^Oij  a«  the  type,  we  find  that^  in  each  of  IImi 

BulphaU^s  ^  ^     L        :      I  red,  the  two  hydrogen  atoniii  in  the  acid 
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replaced  by  two  atoms  of  the  metal,  since  the  four  alkaline  metals  are 
univalent.  On  the  other  hand,  the  four  alkaline  earth  metals,  which  we 
are  now  studying,  have  the  valence  ii;  that  is,  one  atom  of  these  metals 
can  replace  two  atoms  of  hydrogen  in  an  acid.  The  difference  in  these 
two  groups  of  metals  is  best  shown  in  a  comparison  of  their  sulphates,  as 
here  given. 

SSphates  of  the  alkali  metals: 

K,S04  NajSO*  LijSO*  (NH4),S04 

Potaanum  sulphate.         Sodium  sulphate.         Lithium  sulphate.         Ammonium  sulphate. 

Sulphates  of  alkaline  earth  metals: 

MgSO*  CaSO*  SrSO*  BaSO* 

Magnesium  sulphate.         Calcium  sulphate.        Strontium  sulphate.  Barium  sulphate. 

As  above  mentioned,  magnesium  sulphate  contains  seven  molecules  of  water  of 
crystallization.  Of  these,  six  molecules  are  lost  bv  heating  the  crystals  to  110*'C., 
while  the  seventh  molecule  requires  a  heat  of  at  least  200°C.  to  dry  it  oflf.  This 
leads  some  to  consider  the  linkage  between  the  seventh  molecule  of  water  and 
the  rest  of  the  compound  as  stronger  than  is  the  case  with  the  other  six,  and  it  has 
given  rise  to  a  supposed  distinction  in  water  of  crystallization,  the  comparatively 
easily  removed  water  being  called  water  of  crystalization,  while  the  molecule  of 
water  tenaciously  holding  to  the  molecule  being  called  water  of  constitution.  This 
topic  has  already  been  touched  upon  on  p.  150. 

Magnesium  sulphate  is  made  on  an  enormous  scale  commercially 
from  the  native  magnesium  minerals,  dolomite  or  magnesite  being 
generally  employed.  In  the  case  of  the  first,  the  dolomite  is  calcined, 
whereby  we  obtain  a  mixture  of  the  oxides  of  calcium,  magnesium, 
and  iron.  The  calcined  mass  is  then  treated  with  hydrochloric  acid 
producing  the  chlorides  of  the  three  metals.  The  filtered  solution  is 
then  evaporated,  and  during  this  process  the  magnesium  chloride 
dissociates,  as  shown  in  the  following  equation : 

MgCl.     +    0         =     MgO     +    CU 
or  MgCl2     +     HjO     =     MgO     +     2HCI. 

Hence  the  evaporated  mass  is  a  mixture  of  the  chlorides  of  calcium 
and  of  iron,  while  the  magnesium  has  been  converted  into  sparingly 
soluble  magnesium  oxide.  The  two  chlorides  just  mentioned  are 
readily  removed  from  the  magnesium  by  treatment  with  water,  and 
the  magnesia  residue  thus  freed  from  the  iron  and  calcium  is  then 
treated  with  sulphuric  acid,  and  the  resulting  sulphate  purified  by 
crj'stallization.  In  view  of  the  peculiarity  just  mentioned  regarding 
the  instability  of  magnesium  chloride,  it  might  be  here  stated  that  the 
one  way  of  obtaining  a  dry  magnesium  chloride  is  by  the  evaporation  of 
a  mixed  solution  of  magnesium  chloride  and  ammonium  chloride. 

Magnesium  sulpliate  is  a  valuable  saline  cathartic  and  is  a  constituent 
of  many  of  the  most  popular  purgative  waters.  The  chief  objection 
to  its  use  is  the  disagreeably  bitter  taste  which  the  salt  possesses,  and  it 
might  here  be  stated  that  this  disagreeable  taste  can  be  much  lessened 
by  administering  the  solution  in  an  ice-cold  condition. 

Several  fatal  accidents  have  occurred  from  the  substitution  of  zinc 
sulphate  for  magnesium  sulphate. 

Dose, — 15  grammes  (4  drachms). 

Magnesii  sulphas  effervescens  (U.S. P.  VIII),  or  effervescent  magnesium  sulphate, 
is  prepared  by  granulating  a  mixture  of  magnesium  sulphate,  sodium  bicarbonate, 
tartaric  and  citric  acids.  It  contains  50  per  cent,  of  crystalline  sulphate  and  is  used 
as  a  purgative  in  240-grain  doses. 
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Liquor  nugnatii  raliiliatii  eifervescens  (N.F.)  is  an  effervescent  draught  contain- 
ing 25  c^rammee  of  Epsom  salt  to  the  dose  of  350  mils.  Like  solution  of  magnesium 
citrate,  it  is  to  be  dispensed  in  strong  bottles.     (See  p.  191.) 

Sal  Idisingense  factitium  (N.F.),  or  aHi^cial  kianngen  saU^  is  a  mixture  of  mag- 
nesium sulphate,  sodium  and  potassium  chlorides  and  sodium  bicarbonate. 

Sal  Idssinffense  factitium  effervescens  (N.F.)  is  the  above  salt  made  into  effer- 
vescent granules  with  sodium  bicarbonate  and  tartaric  and  citric  acids. 

Sal  vichyanum  factitium  (N.F.),  or  artificial  vichy  salt,  is  a  mixture  of  magnesium 
sulphate,  sodium  chloride  and  bicarbonate  and  potassium  carbonate. 

Sal  vichyannm  factitium  effervescens  (N.F.)  is  the  above  salt  made  into  effer- 
vescent eranules  with  sodium  bicarbonate  and  tartaric  and  citric  acids. 

Sal  ^chyannm  factitium  effervescens  cum  litiiio  (N.F.)  contains  lithium  citrate 
in  addition  to  the  ingredients  mentioned  above. 

TALCUM  PXJRIFICATUM— Purified  Talc 

(Tak.  Purif.) 

A  purified,  native,  hydrous  magnesium  silicate  sometimes  containing  a  small 
amount  of  aluminum  silicate. 
Summarized  Description, 

Very  fine,  white  or  grayish-white  powder;  slippenr  to  touch;  odorless  and  tasteless ; 
insoluble  in  water.    For  details,  see  U.S. P..  p.  437. 

For  tests  for  ideniiiy,  for  impurities  (soluble  substances,  iron)  see  U.S. P.,  p.  437. 

Remarks. — This  is  talc  {soapstone  or  French  chdUc)  purified  by  treat- 
ment with  hydrochloric  acid.  It  is  used  as  a  filtering  medium  in  those 
cases  where  precipitated  calcium  phosphate  was  directed  by  the  pharma- 
copoeia of  1890,  such  as  in  making  aromatic  waters  and  some  of  the 
syrups. 

Maguesii  Sulphis  (U.S.  P.  1890).  This  former  official  is  made  by  passing  sulphur- 
ous acid  gas  through  milk  of  magnesia  (magnesium  hydroxide),  as  shown  m  the  fol- 
lowing equation : 

Mg(OH)t    +    SO,     =     MgSO,    +    H,0. 

Magnesium  sulphite  is  used  as  an  antiferment,  and  given  in  doses  of  from  1  to  2 
grammes. 

CALCIUM 

Symbol,  Ca.     Atomic  weight,  approximately  40. 

This  element  occurs  as  carbonate  in  the  well-known  minerals,  /ime- 
8ionef  chalky  and  marble;  gypsum  (or  in  the  exsiccated  form,  commercial 
plaster  of  Paris)  is  calcium  sulphate,  and  the  same  substance  in  crystalline 
form  constitutes  the  beautiful  mineral,  alabaster.  Flxwrspar,  the  trans- 
parent crystals  used  so  much  in  optics,  is  a  form  of  calcium  fluoride. 

The  word  calcium  is  derived  from  the  Latin  word  calx^  Ume,  whidi 
has  been  in  use  since  ancient  days,  its  manufactiu*e  from  mussel-shells 
being  described*  by  Dioscorides,  while  the  caustic  effect  of  burnt  lime 
is  mentioned  by  Pliny.  Berzolius  and  Pontin  (1808)  obtained  calcium 
amaJgam  by  electrolysis  of  lime  in  the  presence  of  mercury,  and  Davy, 
in  the  same  year,  obtained  the  free  metal  in  impure  form  by  distilling 
the  mercury  from  the  amalgam. 

The  metal  is  now  obtained  by  treating  calcium  chloride  with  metallic 
sodium  and  zinc,  the  zinc  aiding  the  sodium  in  removing  the  chlorine  from 
the  calcium  chloride.     It  is  also  made  by  electrolysis. 

Calcium  is  light  yellow,  ductile,  malleable,  quite  stable  in  the  air, 
but  burning  with  a  brilliant  yellowish  flame.  In  the  so-called  calcium 
light,  lime  or  calcium  oxide  is  employed,  this  substance  burning  with  a 
brilliant  white  Ught  when  introduced  into  an  oxyhydrogen  flame. 
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Among  the  tests  for  calcium  is  the  precipitate  of  calcimn  carbonate, 
produced  when  a  soluble  calciimi  salt  is  treated  with  a  solution  of  an 
alkaline  carbonate.  More  characteristic,  however,  is  the  white  precipi- 
tate of  calcium  oxalate,  produced  in  solutions  of  calcium  salts  on  addition 
of  ammoniimi  oxalate  solution.  Turning  to  oxalic  acid  (p.  605),  it  wiU 
be  found  that  lime  is  its  antidote  by  reason  of  this  very  reaction,  calcium 
compounds  converting  oxalic  acid  into  the  insoluble  and  harmless 
calcium  oxalate. 

In  making  most  of  the  calcium  compounds,  the  precipitated  carbonate 
is  employed. 

The  pharmacopoeia  recognizes  the  following  compounds  of  calcium 
and  their  preparations: 

Lime.     At  least  95  per  cent,  absolute  CaO. 

Solution  of  lime.     At  least  ^Moo  of  1  P^r  cent,  absolute  Ca(OH)t. 
Lime  liniment.     A  pharmaceutical. 
Crude  calcium  sulpnide.     At  least  55  per  cent.  CaS. 
Calcium  bromide.     At  least  M  per  cent,  absolute  CaBrs. 
Prepared  chalk.     Elutriated  chalk  containing  at  least  97  per  cent.  CaCOi. 
Compound  chalk  powder,  containing  30  per  cent,  prepared  chalk. 
Chalk  mixture,  containing  20  per  cent,  compound  chalk  powder. 
Precipitated  calcium  carlK)nate.     At  least  98  per  cent,  absolute  CaCOi. 
Calcium  chloride.     At  least  75  per  cent.  CaCU. 

Calcium  glycerophosphate.    At  least  98  per  cent,  absolute  C»H»(OH)tP04Ca. 
Calcium  hypophosphite.     At  least  98  per  cent,  absolute  CaCPHjOs). 
^rup  of  hypophosphites.     A  pharmaceutical. 
CSalcmm  lactate.     At  least  98  per  cent.,  Ca(CaHftOa)t  -h  SHjO. 
Sjrnip  of  calcium  lactophosphate.     A  pharmaceutical. 
To  which  might  be  added : 

Chlorinated  lime.     Considered  among  the  chlorine  compounds. 

CALX— Calcium  Oxide 
Lime  Quicklime 

It  contains,  when  freshly  ignited  to  constant  weight  with  a  blast  lamp,  not  less 
thaii  95  per  cent,  of  CaO  (56.07).     It  loses  not  more  than  10  per  cent,  of  its  weight  on 
ignition.     Preserve  it  in  air-tight  containers  in  a  dry  place. 
Summarized  Description, 

Hard,  white,  or  grayish-white  ma.sscs  or  granules,  or  white  powder;  caustic;  soluble 
in  about  840  parts  of  water;  insoluble  in  alcohol;  soluble  in  glycerin;  slakes  when 
treated  with  small  amount  of  water;  aqueous  solution  is  alkaline.  For  details 
see  U.S.  P.,  p.  95. 

For  te9ts  for  identityy  for  impurities  (insoluble  and  volatile  majter,  carbonates)  and 
for  assay  see  U.S. P.,  p.  96  and  also  Part  V  of  this  book. 

Remarks. — This  official  represents  the  commercial  product  obtained 
by  the  calcination  of  limestone  (p.  81).  Chemically,  it  is  more  or  less 
pure  calcium  oxide,  and  it  might  be  said,  in  passing,  that  the  lime  made 
in  northern  Ohio  usually  contains  strontium. 

When  treated  vnih  a  small  quantity  of  water,  considerable  heat  is 
evolved,  and  the  lump  falls  to  a  fine  white  powder.  This  is  due  to  the 
formation  of  calcium  hydrate  by  the  chemical  reaction  between  the  water 
and  the  lime,  which  is  expressed  by  the  following  equation: 

CaO     4-     1120     =     Ca(OH),. 

The  process  is  famihar  under  the  name  of  slaking  limey  the  oxide 
being  called  unslaked  lime,  while  the  hydrate  is  slaked.  In  slaking  small 
quantities  of  lime  sometimes  required  in  laboratory'  work,  the  heat  is 
generated  only  in  small  quantities,  so  that  at  first  glance  it  appears  that 
DO  reaction  is  going  on.     The  writer  recalls  one  experience,  when  he  re- . 
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jcctcd  a  sjiinple  of  limv  U^cause  of  the  difficulty  of  slaking,  but  found  that, 
when  he  had  thrown  the  same  into  water,  a  very  energetic  action  would 
take  plaw  wlien  a  «uffi(*i<'Tit  quantity  was  employed.  This  is  partirularlv 
notired  in  the  Hlakiiig  of  small  quantities  required  for  makinr  '' 

amounts  of  sohititm  uf  soda^  and  the  writer's  adviru  is  for  the  n| 
to  be  j^uidcd  by  the  eventual  crumbling  of  the  lump,  insteiid  of  expecliii(^ 
an  evolution  of  consitlerahle  heat. 

Lime  is  iLsed  meclieinally  internally,  when  properly  diluted  with  water, 
a^  an  antacid,  (See  Lime  Water,)  When  larp;e  quantities  are  appUfnl, 
especially  in  the  unshiked  form,  it  acts  as  an  eseharolic  and  ana  depilatory* 

The  use  of  lime  in  forminj^  mortar  in  cements  is  so  well  known  that 
the  fact  is  here  mentioned  merely  to  call  attention  to  that  partieidar 
form  called  Portland  cement.  This  is  a  mixture  of  unslaked  lime,  ^and^ 
and  aluminun)  silicate,  and  is  of  value  because,  when  immersed  in  water, 
it  forms  a  hard  mass  resisiinp  the  action  nf  water,  ihu»  to  the  formation 
of  calcium  silicate*  For  masonry  constructions  under  water  it  is 
invaluable. 


LIQUOR  CALCIS— Solution  of  Calcium  Hydroxide 

(Liq,  Calc. — Lime  Water) 

An  aqueous  solution  containing  nut  lean  than  0.14  per  cent,  of  Ca(OH)i  (T4.0Q) 
at  25*r.     Preserve  it  in  woll-tillm,  tiijihtly  stoppenHi  Kuttlesi. 

Thp  percentage  of  ralinuni  bvtlroxide  varies  with  the  ternp4*niiun'  tit  which  tlw* 
Molution  i«  prepared,  being  ttbmit  0.17  per  cent,  at   15*C.,  tind  dimint«hing  as  tbn 
!i  fnperature  risea. 
( 'ondrnjf^ed  Recipe, 

8lak<*  50  Gm.  lime  with  1000  mik  of  tlistillecl  water  and  shake  durmtf  one^half 
hour.  Let  standi  decent  supernatant  liquid,  which  is  thrown  away.  Waan  ro«idual 
rn  M^rnn  until  free  from  chlorides  (testing  with  i^ih^er  nitnite  sohition).  Then  mix 
ni  li^raii  with  5000  tails  of  distiUwi  w^aten  Khake»  let  »tand  twenty-four  baurei  ahake^  let 
8t;inil  until  coarser  particles  have  subside*!,  then  pour  the  atill  milky  mixture  into  a 
battk',  which  tightly  cork.  Decant  clear  Hquiil  as  d«^ired.  For  detiiilM  m^*  l^8.P. 
SumrrusrUtd  /)■ 

Cleart  colnr  t;  alkaline  in  taste  and  in  reliction;  absorbs  carbon  dtAUEidii 

from  the  «ir:  I  >  nrbid  on  heating,  but  deara  up  on  rtn^ling. 

For  drt    i!     --   r  -  p.,  p.  239, 

For  trtits  j\,y  i>i'  Nfin/,  for  impurities  (alkalies*  and  idkaline  carlKmatoa *  and  Tor 
OMMM^  sec  U.S.  p.,  p.  230  and  also  Part  V  of  thia  bcxilc. 

A'  '  —This  official  is  largely  st»ld  under  the  name  oi  btn*  traU.T, 
and  ^  alvout  H  *'^  A  P*^*"  t'«*tit.  of  calcium  hydroxide.     It  ri*|»t» -<  nis  u 

saluraied  j^iution  of  calcium  hydroxide  in  water,  aiul  empha>^is  >liMnld 
be*  laid  on  the  fact  that  a  naturated  solution  is  not  necessarily  a  highly 
eoiK'crit rated  one*  Another  interesting  point  in  eonneetion  with  Unic 
water  is  that  the  calcium  hydroxide  is  more  soluble  in  cold  water  than  it 
VH  in  hot  water;  and  if  a  saturated  solution  prepared  with  cold  water  be 
warmed » it  becomes  turl>id  by  the  precipitatitm  of  the  excess  of  lime. 

Lime  water  is  a  preparation  that  is  made  by  nearly  all  druggista^  and 
that,  unfortuiuitely,  in* a  carele.ss  way.  Phannaeopciial  lime  water  in 
not  made  by  throwing  a  lump  of  lime  into  a  crtH'k»  jx>uritig  iJ^^ter  on  it, 
and  UHing  the  name  liuie  for  many  suhsi><[uent  crcx^kfuls  of  water.  In 
prepiiring  lime  water  the  pharmaeopcrial  process  should  Ix*  iL<5€?d,  and 
when  once  praetisi»d,  it  will  l»e  found  to  Ik*  of  httle  less  inconveiiieikce 
than  the  crude  method  above  descrilxKl,  and  a  highly  superior  product  is 
obtained. 

In  preparitig  the  solution  of  lime  the  pharmaeopfria  directs  that  ifatt 
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lime  be  dake<l  with  a  certain  quantity  of  water,  then  mixed  with  water, 
jtoid  the  lime  allowed  to  precipitate;  the  water  is  then  decanted  and  poured 
Iway.  This  is  done  because  commercial  Ume  usually  contains  more  or 
less  calcium  chloride,  which,  if  permitted  to  remtiin  in  the  finished  solu- 
tion, would  prove  rather  irritating.  Calcium  chloride  Is  very  soluble  in 
water,  and  by  macerating  the  lime  mth  a  small  amount  of  water,  the 
chloride  will  dissolve  therein,  and  can  be  thus  completely  removed  in  the 
first  water,  which  is  thrown  away.  The  calcium  hydroxide  !>eing 
sparingly  soluble,  this  first  water  contains  comparatively  a  small  amount 
of  lime,  and  in  this  way  we  rid  ourselves  of  the  calcium  chloride  with 
comparatively  little  loss  of  the  calcium  hydroxide.  On  throwing  away 
the  water  containing  the  calcium  chloride  the  magma  is  wa.shed  and  then 
it  is  treated  with  a  large  quantity  of  water  and  the  mixture  allowed  to 
stand.  The  pharmacoptcia  directs  that,  after  shaking  and  waiting  a 
long  enough  time  for  the  coarser  particles  to  subside,  the  liquid  contain- 
ing the  undissolved  lime  in  suspension  is  transferred  to  a  glass  bottle, 
and  that  this  undissolved  lime  shall  remain  in  the  lime  water  until  dis* 
pensedy  in  order  that  the  solution  be  kept  saturated.  In  practice,  this 
part  of  the  pharmacopceial  requirement  is  rarely  followed,  and  that  in  the 
interest  of  elegant  pharmacy,  as  the  pharmacopa^ia  prohibits  the  filtra- 
tion of  the  product,  cUrecting  that  the  clear  liquid  be  decanted  when 
needed.  Such  procedure  is  almost  sure  to  yield  a  more  or  less  cloudy 
liquid,  while  most  careful  pharmacists  desire  to  furnish  a  lime  water 
which  is  a.s  clear  as  crystal.  In  the  writer's  experience,  half-gallon  bottles 
containing  the  water  with  an  excess  of  undissolved  lime  were  kept  on  hand 
securely  corked,  and  when  the  half-gallon  dispensing  bottle  Ix^carae  empty, 
one  of  those  kept  in  reserve  was  filtered,  and  a  perfectly  transparent 
liquid  was  obtained.  The  pharrnacopoeial  objection  to  the  use  of  filter- 
paper  is  based  on  the  fact  that  the  til>ei's  of  the  filter  absorb  a  certain 
quantity  of  calcium  hydroxide,  and,  thf^refore,  the  first  portion  passing 
through  the  filter  is  deficient  in  lime  strength.  This  disadvantage  can  be 
easily  obviated  by  throwing  away  the  first  ounce  or  two  of  the  filtered 
lime  water  and  collecting  the  remainder  in  an  appropriate  container. 

Several  types  of  lime  water  containers  hav^e  been  dc vised.  Most  of  these  consist 
ol  a  lar^e  bottle  with  svphon  arrarigemeat  sirriilar  to  thtit  shown  on  p,  370,  bat  fitted 
with  a  tight  cork  provided  with  two  holes,  through  one  of  which  paiisea  the  svphon 
tube  and  thniugh  the  other  a  tube  for  entrance  of  air.  This  tube  is  connected  with 
a  wash  bottle  containing  solution  of  alkali  to  absorb  the  carbon  dioxide  of  the  air.  In 
preparing  these  the  use  of  red  rubber  tubing  should  be  avoided,  as  it  contains  sul- 
phides which  react  with  the  alkaline  calcium  hydroxide  to  form  hydroRen  sulphide, 
lfi*quentlv  producing  iacompaUbilities  in  the  prescriptions  in  which  the  lime  water  is 
employed. 

Solution  of  lime  is  a  valuable  antacid. 
Dose, — 15  mils  (4  flui drachms)* 

Syruous  Calcis  (U.S*P.  Vlll)  or  syrttp  of  lirne  is  described  at  length  in  Part  VII. 
It  ia  niaae  by  boiling  together  lime,  sugar  and  water.     It  has  been  used  as  an  antacid 
'  ajao  as  an  antidote  in  oxrdie  acid  poisoning. 

Dose. — 2  mils  (30  minims.) 

LIKIMENTUM  CALCIS-^Lime  Liniment 

is  well-known  official,  Carron  oii,  has  been  mentioned  on  p.  205, 
\e  the  chemistry  of  the  preparation  is  referred  to  on  p.  667-  It 
"ces  here  to  say  that  it  is  an  emulsion  of  Unseed  oil  in  a  lime  soap, 


470  PRINCIPLES   OF   PHARMACY 

and  is  a  valuable  remedy  for  burns  and  scalds.  In  fact,  the  name  Carron 
oil  is  derived  from  the  Carron  Iron  Works,  where  it  was  at  first  Isjrgely 
used  for  burns  resulting  from  molten  metal.  In  case  of  a  severe  bum 
it  is  applied  freely  on  the  injured  surface,  and  it  is  then  covered  with 
pads  of  absorbent  cotton. 

CALX  CHLORIN ATA— Chlorinated  Lime 

This  has  already  been  considered  on  p.  374,  under  the  preparationn 
of  chlorine,  where  it  is  explained  that  its  entire  value  is  due  to  chlorine 
content,  the  lime  being  merely  the  container  for  the  valuable  gas. 

CALCn  SULPHmUM  CRUDUM— Crude  Calcium  Sulphide 

(Calc.  Sulphid.  Crud.— Cak  Sulphurata  U.S.P.  VIII— Sulphurated 

Lime) 

It  contains  not  less  than  55  per  cent,  of  CaS  (72.14).  Preserve  it  in  well-closed 
containers. 


Summarised  Description. 

^  ellowish  powder;  hydrogen  sulphic 
decomposes  on  exposure  to  moist  air;  slightly  soluble  in  cold  water;  insoluble  in  aloohol. 


Pale  gray  or  yellowish  powder;  hydrogen  sulphide  odor;  nauseous  alkaline  taste; 


For  details  see  U.S.?.,  p.  94. 

For  tests  for  identity,  and  for  assay,  see  U.S. P.,  p.  94  and  also  Part  V  of  this 
book. 

Remarks. — The  name  of  this  chemical,  ^^Ccdcium  StdphidCf'*  is  hardlv 
correct,  as  it  is  not  pure  calcium  sulphide,  CaS,  but  a  mixture  of  this  with 
calcium  sulphate  and  carbon.  No  process  of  manufacture  is  given  in 
the  present  pharmacopoeia,  but  U.S.P.  VIII  directed  that  it  be  prepared 
by  heating  together  exsiccated  calcium  sulphate,  sulphur,  charcoal  and 
starch.  This  meant  the  reduction  of  the  sulphate  with  the  carbon  of 
the  two  other  ingredients,  similar  to  the  reduction  process  in  the  manu- 
facture of  sulphurous  acid  given  on  p.  402,  only  it  is  carried  farther  in  the 
case  of  sulphurated  lime,  the  reaction  being — 

CaS()4     +     C,     -     CaS     +     2C0,. 

However,  part  of  the  oxygen  grasped  by  the  carbon  is  taken  from  the 
air.  Starch  was  also  used  in  the  process,  to  furnish  additional  carbon 
as  needed. 

In  the  pharmacopoeia  of  1880  the  chemical  was  made  by  heating  a 
mixture  of  lime  and  sulphur.  This  yielded  a  similarly  mixed  product, 
for,  as  seen  by  the  following  reaction, 

4CaO     +     S4     =     3CaS     +     CaSO*, 

there  is  oxygen  to  Ikj  disposed  of,  thus  giving  rise  to  the  sulphate. 

Sulphurated  lime  is  used  as  an  alterative  in  skin  diseases.  It  is 
indicated  in  that  morbid  condition  of  the  system  which  manifests  itself 
in  that  form  of  eruption  called  boils. 

Dose, — 60  milligrammes  (1  grain). 

The  so-culled  calcium  sulphide  uhchI  as  a  depilatory — for  the  removal  of  super- 
fluous hair — in,  in  truth,  calcium  sulphvdrate,  that  is,  calcium  sulphide  combined 
with  ail  extra  molecule  of  hydrogen  sulphide.  This  body  is  made  by  passing  hydro- 
Ken  sulphide  gnu  through  a  thin  paste  of  calcium  hydroxide  in  water — which|  by  tbe 
way,  is  caUed  milk  of  lime. 

The  equation  of  reaction  is: 
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Ca(OH),     +    2H,S     -     Ca(HS),     +    2H,0. 

It  will  be  noticed  that  the  five  preparations  just  discussed  are  con- 
sidered as  compounds  of  lime  rather  than  as  definite  csdcium  salts, 
such  as  those  we  are  now  ready  to  take  up. 

The  true  salts  of  calcium  are  usually  prepared  by  treating  the  carbon- 
ate with  the  proper  acid.  Thus  are  made  calcium  bromide,  CaBr2, 
and  calcium  chloride,  CaCU,  the  graphic  formulas  of  which  are  good  dem- 
onstrations of  the  fact  that  the  calcium  is  a  dyad: 

Cl^Br  Cfl— CI 

CALCn  BROMIDUM— Calcium  Bromide 

(Calc.  Brom.) 

A  hydrated  form  of  Calcium  Bromide  containing  not  less  than  84  per  cent,  of 
CaBrs  (199.91).    Preserve  it  in  well-closed  containers. 
Summarized  Description, 

White,  cpranular,  deliquescent  salt;  sharp,  saline  taste;  soluble  in  about  0.7  part  of 
water,  and  m  about  1  part  of  alcohol.    For  details  see  U.S. P.,  p.  89. 

For  tests  for  identity,  for  im'purities  (iodides,  heavy  metab,  barium,  bromate, 
chlorides,  iron,  sulphate,  magnesium,  alkalies)  and  for  assay  see  U.S.P.,  p.  89  and 
also  Fart  V  oi  this  book. 

Remarks. — This  compound  can  be  made  by  treating  calcium  carbonate 
with  hydrobromic  acid  by  the  following  equation: 

CaCOs     +     2HBr     =     CaBr-     -h     H,0     -h     CO,, 

or  by  the  double  decomposition  of  calcium  hydroxide  with  ammonium 
bromide,  as  shown  in  the  following  equation: 

Ca(OH),     +     2NH4Br     =     CaBr,     +     2NH4OH. 

In  the  former  case  the  side  product,  carbon  dioxide,  passes  off  as  gas, 
while  in  the  second  reaction  the  resulting  ammonium  hydroxide  is  dissi- 
pated during  the  evaporation  of  the  solution  of  calcium  bromide. 

Calcium  bromide  is  used  as  a  hypnotic. 

Dose. — 1  gramme  (15  grains). 
Calcium  carbonate,  CaCOs,  is  official  in  two  forms. 

CRETA   PRffiPARATA— Prepared   Chalk 

(Cret.  PrsBp.— Drop  Chalk) 

A  native  form  of  calcium  carbonate  freed  from  most  of  its  impurities  by  elutria- 
tion  and  containing,  when  dried  to  constant  weight  ut  200°C.,  not  less  than  97  per 
cent,  of  CaCO»  (100.07). 
Summarized  Descriotion, 

White  to  g;rayish-white  fine  powder,  or  conical  drops;  permanent  in  air;  almost 
insoluble  in  water;  insoluble  in  alcohol;  soluble  in  some  diluted  acids,  with  efifervescence 
and  decomposition;  calcines  to  calcium  oxide.     For  details  see  U.S. P.,  p.  127. 

For  tests  for  identity,  and  for  assay  sec  U.S. P.,  p.  127  and  also  Part  V  of  this 
book. 

Remarks. — This  represents  the  native  ore,  which  is  mined  in  large 
quantities  in  southwest  England;  freed  from  grit  by  elutriation,  and  the 
resulting  magma  then  made  into  the  characteristic  cone — prepared 
chalk — by  the  process  of  trochiscation  (p.  118). 

A  characteristic  quality  of  prepared  chalk  is  the  stickiness  which 
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it  possesses,  and  is  preferable  to  the  precipitated  ehalk  id  diarrhea  mix- 
tures for  this  ver>^  reason,  l>eing  more  likely  to  adhere  to  the  irritiitcd 
mucous  membrane. 

Pn'pjired  chalk  is  a  constituent  of  wmpirund  chalk  potvdrr  (p.  291), 
and  this  in  turn  is  the  main  ingredient  of  chalk  mixiurr  (p.  257). 

Dose, — 1  gratiime  (15  grains). 

WkUing  ib  an  unofficial  form  of  calcium  carbonate,  consji^tinK  of  chiUk  Iran  cArt»f  lilly 
wa«hed  thAn  prepared  chalk.  Hi-htx^l-crayons  formerly  rfprc8i*rito«l  tin*  sanjc  minen&J 
shaped  into  stickB,  but  now  much  of  them  art*  made  from  tht?  sulphate. 

CALCn    CARBONAS    PR^CIPITATUS— Precipitated     Calcium 

Carbonate 

(Calc.  Carb.  Pr®c. — Precipitated  Chalk) 

It  coataiaa,  when  dried  to  ctmstant  weight  at  200'C.,  not  lc*f««  than  9H  p<Tr  c«nt* 
of  CaCO,  (100.07). 
Summarued  Dt^criplioH. 

Fine,   white,   micro-crystalline  powder;   permiment  in   air;  aim  '      in 

water;  some  soluble  in  water  eontnining  ammonium  salts  or  carbon  bli; 

in  alcohol;  iw)luble  in  some  diluted  acids  with  effervc«eencc  anii  .it .  ..Mij^.^*v**jn; 
calcined  at  red  heat  to  calcium  oxide.     For  details  see  U.S. P.,  p.  90. 

For  U9t9  for  identity^  for  impurities  (matter  soluble  in  wat^^r  and  that  insolable  in 
hydrochloric  acid)  and  for  assay  see  U.S. P.,  p.  90  and  also  Part  V  of  this  book. 

Remarks. — PredpUaied  chalk  is  made  from  prepared  chalk  by  diBsoh'- 
ing  the  same  in  hydrochloric  acid,  whereby  calcium  chloride  is  pro<luced, 
and  then  precipitated  by  the  addition  of  sodium  carbonate  to  the  filtered 
solution  of  calcium  chluride.  The  process  is  enlarged  upon  on  p*  09^ 
It  will  l>e  noted  that  the  same  precipitated  chalk  is  the  side-product  in 
the  manufacture  of  the  three  solutions  already  described — solution  of 
soda,  Hohition  of  potassa,  and  solution  of  chlorinated  soda.  The  precipi- 
tated chalk  so  obtained,  however,  is  scarcely  fit  for  use,  that  from  tne 
first  two  products  being  largely  contaminated  with  alkali,  while  that 
from  Labarrnciue*s  solution  smells  strongly  of  chlorine. 

The  chief  use  of  precipitated  chalk  is  as  a  tooth-powder,  and  it  i» 
admirably  adapted  for  the  purpose  in  such  preparations  made  by  the 
retail  phnrmacist.  Even  Ix^tcr,  however,  is  that  form  of  calcium  carlion- 
ate  obtained  by  rubbing  the  soft  interior  of  the  cuttlefish  bone  against 
a  sieve.  As  already  mentioned,  precipitated  ehalk  is  not  as  valuable  as 
prepared  chalk  for  diarrhea  mixtures. 

Dose, — 1  gramme  (15  grains). 


CALCn   CHLORIDUM— Calcium   Chloride 
(Calc,  Chlor.) 

A  hydrate<l  form  of  Caletiini  Chloride  eontaining  not  hMJi  than  75  p^r  ceni    af 
CaCU  (110,90).     Pru»erve  it  in  weU-«to[ipor<'d  botlli?*. 
Sum"   ■      ■   ■    'I 

AN  Ujcent,  hard  frtmmentt,  or  granulcn  or  slicJu;  iiharp,  Balitie 

ta«t»*  »*oliihle  it*     * *'  ■  trtH  at  waler  and  in  about  S  wkTis  of 

aleoli  without  For  <letiiilR  »i^  r.S.P,  p,  1*0. 

F"  v,  for  »m/>  i  ,    luruinium,  phosphatcA,   mairnrmuui 

alkalies,  heavy  metak)  wm  U.8.P.,  p.  4*1,  and  also  Part  V  ui  thin  book. 

This  substance,  as  already  mentioned,  is  prepared  by  the  irratm*  at 
of  C4ih*ium  carbonate  with  Ikydrochloric  acid,  as  shown  in  the  folio wmg 
equation: 


J 
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CaCO,     +    2HC1     »     CaCla     +    CO,     +     HtO. 

The  solution  is  evaporated  to  dryness,  and  the  product  comes  into  the 
market  either  in  the  form  of  a  white,  granular  powder,  or  in  fused  lumps. 

Calcium  chloride  is  official  because  of  its  value  as  a  desiccating  agent, 
as  an  absorber  of  water,  it  being  used  very  largely  in  chemical  work  for 
this  purpose.  Thus,  in  keeping  the  air  in  the  case  of  an  analytic  balance 
free  from  moisture,  calcium  chloride  is  employed.  It  is  also  used  as  a 
base  for  freezing  mixtures,  for,  when  combined  with  snow,  it  produces 
the  exceedingly  low  temperature  of  —  48°C. 

Dose. — 500  milligrammes  (8  grains). 

A  crystalline  form  of  calcium  chloride  contalnmg  one  molecule  of  the 
salt  combined  with  six  molecules  of  water  is  known  and  is  sometimes 
used  in  medicine. 

CALCn   GLYCEROPHOSPHAS— Calcium  Glycerophosphate 
(Calc.  Glycerophos.) 

The  normal  calcium  salt  of  glycerophosphoric  acid  [C3H6(OH)sP04Hs  »  172.11] 
containing  when  dried  to  constant  weight  at  ISC'C.^  not  less  than  9S  per  cent,  of 
CaCHzO.?  or  C»H»(0H),P04Ca  (210.17).     Preserve  it  in  well-closed  containers. 
SumTnarUed  Description, 

Fine,  white,  hygroscopic  powder ;  almost  tasteless ;  soluble  in  about  50  parts  of  water ; 
more  soluble  in  cool  water  than  in  warm  water;  insoluble  in  alcohol.  For  details  see 
U.S.P.,  p.  91. 

For  tests  far  identilyy  for  impurities  (alcohol-soluble  matter,  water,  phosphates, 
heavy  metals,  chlorides,  sulphates)  and  for  assay  see  U.S. P.,  p.  92  and  also  Part  \ 
of  this  book. 

Remarks. — ^Like  sodium  glycerophosphate  (see  p.  436)  this  new  official 
calcium  salt  has  been  very  popular  as  a  tonic. 
Dose. — 250  milligrammes  (4  grains). 

CALCII  HYPOPHOSPfflS— Calcium  Hypophosphite 

(Calc.  Hypophos.) 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  not 
less  than  98  per  cent,  of  Ca(PH202)2  (170.18).  Preserve  it  in  well-closed  containers. 
Caution  should  be  observed  in  dispensing  Calcium  Hypophosphite  as  an  explosion  is 
liable  to  occur  when  it  is  triturated  or  heated  with  nitrates,  chlorates,  or  other  oxidizing 
agents. 
Summarized  Description, 

Colorless,  transparent,  monoclinic  prisms,  or  small  lustrous  scales,  or  white 
crystalline  powder;  nauseous  bitter  taste;  permanent  in  air;  soluble  in  6.5  parts  of 
water;  insoluble  in  alcohol;  on  heating  dissociates  into  phosphine  and  calcium  pyro- 
phosphate.    For  details  see  U.S. P.,  p.  92. 

For  tests  for  identity^  for  impurities  (phosphate,  arsenic,  heavy  metals)  and  for 
assay  see  U.S. P.,  p.  93  and  also  Part  V  ot  this  book. 

Remarks.  This  chemical  is  made  by  warming  a  mixture  of  phosphorus 
(finely  divided,  as  explained  on  p.  118), and  milk  oflime  at  40°C.,the  reac- 
tion being 

3Ca(0H),     +     8P     +     OHjO     =     3Ca(PH20,)i     +     2PH,. 

The  solution  of  calcium  hypophosphite  is  filtered  from  the  excess  of 

lime  and  is  evaporated  at  low  temperatures  until  a  granular  mass  results. 

The  method  of  manufacture  just  mentioned  is  by  no  means  free  from 

danger,  as  mentioned  when  discussing  the  hypophosphites  of  potassium 
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it  possesses,  and  is  preferable  to  the  precipitated  ehalk  in  diarrhea  mix- 
ttires  for  tlui^  verj^  reason,  being  more  Hkely  to  adhere  to  the  irritat-ed 

mucous  membrane. 

Prepared  ehalk  is  a  constituent  of  compound  chalk  powder  (p.  29t). 
and  this  in  turn  is  the  main  ingredient  of  chalk  fuijiure  (p.  257). 

Done, — 1  gramme  (15  grains), 

Whiiingis  an  imoffiriiil  form  of  calcium  carbonate,  fonsisting  of  chalk  lm&  carefully 
waiShed  than  preparer!  cJmlk.  School -crayonii  formerly  represented  the  same  mineral 
ihaped  into  stickB,  but  now  much  of  them  are  made  from  tlie  sulphate. 

CALCn    CARBONAS    PRjECIPITATUS— Precipitated     Calcium 

Carbonate 

(Calc.  Carb,  Pr«c*— Precipitated  Chalk) 

it  coataioSt  when  dried  to  constant  weight  at  200°C,,  not  \(^ah  than  98  per  cwnt. 
of  CttCO.  (100.07). 
Summarized  Description. 

Fine,   white,   micrcHcryatalline  powder;   perminmt    in   nir;  ah  m 

water;  some  soluble  in  water  ctijit&iQinK  ammotiiuni  salts  ur  curbon  blc 

in   alcohol;  soluble  in  some  diluted   acids  with   efTerse.'^cence  nud   ..,,,,,,.,„,  ,...<>n; 
calcined  at  re^J  heiit  to  calcium  oxide.     For  details  see  U.*SJ\,  p.  IK). 

For  ttstn  for  identity,  for  impurititH  (matter  soluble  in  water  and  that  insoluble  la 
hydrochloric  acid)  and  for  asAa\i  aec  U.S. P.,  p.  90  and  also  Ptort  V  of  thiji  book^ 

Ri'marks, — Precipitated  chalk  is  made  from  prepared  chalk  by  dissolv* 
ing  the  same  in  hydrochloric  acid,  whereby  calcium  chloride  is  produced, 
and  then  precipitated  by  the  adthticui  of  sodium  carbonate  to  the  filtered 
solution  of  calcium  chloride*  The  process  is  enlarged  upon  on  u.  ^*9^* 
It  will  \ye  noted  that  the  same  precipitated  chalk  is  the  side-produci  in 
the  manufacture  of  the  thrt*e  st>lations  already  descril:>ed — solution  of 
soda,  solution  of  potassa,  and  solution  of  chlorinated  soda.  The  predpi- 
tateii  chalk  so  obtained,  however,  is  scarcely  fit  for  use,  that  from  the 
first  two  products  being  largely  contaminated  with  alkali,  while  that 
from  Labarra<iue's  solution  .smells  strongly  of  chlorine. 

The  chief  use  of  precipitated  chalk  is  as  a  ttxith-powder,  and  it  is 
admirably  adapted  for  the  purpose  in  such  preparations  made  by  the 
retail  phnrmacist.  Even  l>etter,  Jiowever,  is  that  fnrm  of  calcium  carl>on- 
ate^  obtained  by  rubbing  the  soft  interior  of  the  cuttlefish  bone  against 
a  sieve.  As  aln»ady  mentioned,  precipitated  chalk  is  not  as  valuable  as 
prepared  chalk  for  diarrhea  mixtures. 

Dose, — 1  gramme  (15  grains). 


CALCn   CHLORIDUM— Calcium   Chloride 
(Calc.  Chlor.) 

A  hydmted  form  of  Calcium  Cidondc  containing  not  le^s  thaa  75  |Mtf  efint.  of 
CaCl}  (110.99).     Preserve  it  in  well-«toppereil  bottlesi. 

Sumf  *   '' 

\^  lueent,  hanl  fragmentj».  or  i^ranulr*  or  atiekfl ;  aharp,  igtllnr 

ta«tc'  ...Laj..  ...  ,.^....t  nu  ,.,..*.  ...  ..  ..,. }  .r.  ..i.,,„t  H  MiUof 

iileoli  .  p.  yO. 

Fm!  ^  ^         .  ^    rariifncaium^ 

alkalim,  b«avy  meiabi  m»  b.ti.F*«  p*  ^1,  and  alio  Pan  V  ot  thi*  book. 

This  sulMtanee,  as  already  mentioned,  is  prepared  by  thr 
of  culcium  carbonate  with  hydrochloric  acid,  as  shown  in  thi 
cquatioti: 


THE   ALKALINE    EARTH   METALS  473 

CaCO,     +     2HCI     =     CaCU     +     COt     +     H,0. 

The  solution  is  evaporated  to  dryness,  and  the  product  comes  into  the 
market  either  in  the  fonn  of  a  white,  granular  powder,  or  in  fused  lumps. 

Calcium  chloride  is  official  because  of  its  value  as  a  desiccating  agent, 
as  an  absorber  of  water,  it  being  used  very  largely  in  chemical  work  for 
this  purpose.  Thus,  in  keeping  the  air  in  the  case  of  an  analytic  balance 
free  from  moisture,  calcium  chloride  is  employed.  It  is  also  used  as  a 
base  for  freezing  mixtures,  for,  when  combined  with  snow,  it  produces 
the  exceedingly  low  temperature  of  —  48°C. 

Dose. — 500  milligrammes  (8  grains). 

A  crystalline  form  of  calcium  chloride  contalnmg  one  molecule  of  the 
salt  combined  with  six  molecules  of  water  is  known  and  is  sometimes 
used  in  medicine. 

CALCn   GLYCEROPHOSPHAS— Calcium   Glycerophosphate 
(Calc.  Glycerophos.) 

The  normal  calcium  salt  of  glycerophosphoric  acid  [CsH6(OH)sP04Ht  =  172.11] 
containing  when  dried  to  constant  weight  at  130*'C.,  not  less  than  98  per  cent,  of 
CaC»H70«P  or  C»H4(OH),P04Ca  (210.17).     Preserve  it  in  well-closed  containers. 
Summarized  Description. 

Fine,  white,  hygroscopic  powder ;  almost  tasteless;  soluble  in  about  50  parts  of  water; 
more  soluble  in  cool  water  than  in  warm  water;  insoluble  in  alcohol.  For  details  see 
U.S.P.,  p.  91. 

For  tests  far  idenHtyy  for  impurities  (alcohol-soluble  matter,  water,  phosphates. 
heavy  metals,  chlorides,  sulphates)  and  for  assay  see  U.S. P.,  p.  92  and  also  Part  V 
of  this  book. 

Remarks. — ^Like  sodium  glycerophosphate  (see  p.  436)  this  new  official 
calcium  salt  has  been  very  popular  as  a  tonic. 
Dose. — 250  milligrammes  (4  grains). 

CALCII  HYPOPHOSPmS — Calcium  Hypophosphite 

(Calc.  Hypophos.) 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  not 
less  than  98  per  cent,  of  Ca(PH202)2  (170.18).  Preserve  it  in  well-closed  containers. 
Caution  should  be  observed  in  dispensing  Calcium  Hypophosphite  as  an  explosion  is 
liable  to  occur  when  it  is  triturated  or  heated  with  nitrates,  chlorates,  or  other  oxidizing 
agents. 
Summarized  Description. 

Colorless,  transparent,  monoclinic  prisms,  or  small  lustrous  scales,  or  white 
crystalline  powder;  nauseous  bitter  taste;  permanent  in  air;  soluble  in  6.5  parts  of 
water;  insoluble  in  alrohol;  on  heating  dissociates  into  phosphine  and  calcium  pyro- 
phosphate.    For  details  see  U.S.  P.,  p.  92. 

tor  tests  for  identity,  for  impurities  (phosphate,  arsenic,  heavy  metals)  and  for 
assay  see  U.S. P.,  p.  93  and  also  Part  V  of  this  book. 

Remarks.  This  chemical  is  iniido  by  warming  a  mixture  of  phosphorus 
(finely  divided,  as  explained  on  p.  118),  and  milk  of  lime  at  40°C.,  the  reac- 
tion being 

3Ca(0H),     +     8P     -h     OHjO     =     3Ca(PH202),     -h     2PH,. 

The  solution  of  calcium  hypophosphite  is  filtered  from  the  excess  of 

lime  and  is  evaporated  at  low  temperatures  until  a  granular  mass  results. 

The  method  of  manufacture  just  mentioned  is  by  no  means  free  from 

danger,  as  mentioned  when  discussing  the  hypophosphites  of  potassium 
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aiui  sodium.  Not  only  is  the  spontaneously  inflammable  phosphins 
(PHa)  evolved  during  process  of  manufacture,  but  also  while  sFttnulattng 
the  salt.  Hence  the  advice  not  to  heat  hypophosphites  above  85*C. 
even  on  the  water-bath. 

In  this  connection  it  might  be  well  to  mention  that  it  frequently 
happens  that  the  calcium  hypophosphite  of  commerce  does  not  *  ly 

dissolve  in  the  amount  of  water  and  acid  directed  for  the  mi  ire 

of  the  official  syrup  of  hypophosphites.  This  is  due  to  the  fact  thai 
8uch  calcium  hypophosphite  is  not  up  to  the  pharmacopceial  requin^ments 
as  to  purity,  and  it  is,  therefore^  good  pharmacy  alwajrs  to  chooee  a 
very  reliable  make  of  this  salt  for  hypophosphite  preparations.  As  is 
the  case  with  all  hypophosphites,  this  salt  is  supposed  to  be  of  value  as 
a  nutritive  in  phthisis.  It  is  a  constituent  of  fnjrup  of  hypopho^phiUjt^ 
tJ*S,P.  (p.  197);  while  the  National  Formulary*  gives  recipes,  several 
elixirs  and  s>Tups  of  hypophosphites.     (See  pp.  201,  207,  208  and  210.) 

Dose. — ^500  milligrammes  (8  grains). 

CALCII  LACTAS— Calcium  Lactate 

(Calc.  Lact.) 

Tho  hydratcd  fomi  of  Calciura   Liictate   lCa(C,H»D,),  4^  5H,0  -  30S.23I.     It 
^h^ntAins,   when  dried   to  coostant  weight  at  120^0.,  not  less  than  0!4  per  rf*mt.  td 
CiiCnjHiO*)!  (218.15).     Preserve  it  ia  well-closed  containera. 
Sumrfmrized  D€9eriptUm, 

White,  gmntilar,  offioreeoent  maasee  or  powder;  nearly  taBteleae;  aolublf*  in  »bout 
20  parts  of  water;  almost  insoluble  in  alcohol.     For  details  soc  TJ.S-P.,  p,  9^, 

For  ItMifor  identity,  for  impurities  (heavv  me  tab,  mai^osimn,  alkaUosJ  and  for 
OMoy  see  U.8.P.,  p.  94  and  also  Part  V  of  this  book. 

Remarks, — This  new  official  is  made  by  treating  calcium  carlioiiaia 
with  lactic  acid.  Like  s>Tup  of  calciurh  lactophosphate,  it  is  used  m 
rachitis  and  in  scrophulous  conditions  in  children* 

£)ose, — 500  milligrammes  (8  grains). 

Calcit  PhospbsB  Predpttatus  (U.S.P.  VIII;  X.F.  tV)  or  prtdnitaUd  eaUium 
phoMphate,  Ca«(P04)3|  is  obtained  from  bone-«sh,  80  to  35  per  cent,  of  which  oonslsts 
of  this  ch^mieaL 

In  prepATing  it,  bones  are  treated  with  hydrochloric  aeid,  whereby  soluble  Acsd 
phosphate  and  calcium  chloride  are  produced,  as  shown  in  the  following  equ&tioii' 

CaiCPO,),     -h     4HCI     «     CaH«(PO*),     +     SCaQ,, 

and|  on  addition  of  ammonia  water  to  the  solution,  the  phusplmte  is  again  form^il 
and  predpitates  out — 

C»H,CP04),     +     2Caai     +     4NHi     -     CaiCPO«),     +     4NH*CL 

BoDe-«8h  cont&ins  some  magnesium  salts,  and  the  calcium  phosphate  obtaiaeil 
Cmm  this  source  is  apt  to  contain  ammonio-niagDesiuin  pbottphate.  For  this  rftssiw 
much  of  the  li#tu«r  grade  of  calcium  phosphate  is  maae  by  the?  action  of  sodium 
phosphate  <  '  in  chloride  in  the  presence  of  ammonia.  If  the  reaction  t«lce9 
ptftoo  in  BfM  lou,  hydrogen  oalcium  phosphato  [CaH4(P0«)i]  is  priMiuced. 


Beeauwr  i.>.v.,.M,kUHl  oalcium  phosphate  Is  supposcf?  *-  *  ■  *irnctically  t — »"*^* 
watfT,  this  fliilt  wait  directed  by  the  pbftnnacopoeim  of  i  '  4lihirnT 

in  the  makiitk!  of  hik  h  i»r«^pHraiif»nH  fm  nrixnatic  wat'  .    Jixirx  umE 

opium,     1"'  Ih  when  uiied  for  thi*  vt< 

and  frrqti'  s,     Wntrrs  made  witn 

phosp^i  ,  d<ii'<  to  !>ic  plants,  whili-  iU*'  i^ 

are  rrri  .  orrT?st|K»n  >  use  in  strength  of  thi«  f 
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SYRUPUS   CALCn   LACTOPHOSPHAS— Syrup    of   Calcium   Lacto- 

phosphate 

Of  this  official  preparation,  which  contains  3  per  cent,  of  calcmrn 
ictophosphate,  full  details  are  on  p.  670,  so  here  it  suffices  to  say  that 
the  phannacopceia  directs  its  manufacture  by  treating  calcium  earlxjnate 
with  lactic  and  phosphoric  acids,  along  with  sugar  and  flavor,  and  that  it 
is  given  in  2V2-drachm  doses^ 

Caldi  Sulphas  Exsiccfttus  (U.S. P.  VIII)  or  exmccated  calcium  sulphate^  CaSO^, 
represents  the  native  mineral  gypsum  in  exsiccat<Mi  form,  and  is  commercially  known 
y  as  plaster  of  Paris.  Its  use  in  medicine  and  pharmacy  is  purely  meehaniiTal,  and  is 
lue  to  the  fact  that  when  combined  with  water,  it  forma  a  paste  which  quickly  settles 
fco  a  firm^  insoluble  mas«.  This  makes  plaster  of  Paris  of  great  value  in  the  setting  of 
broken  limbs,  while  its  pharmaceutic  use  in  making  fast  the  handles  of  peatles  naa 
already  heen  commented  on  on  p.  115. 

Terra  alba  is  a  white  material  used  a^  a  filler  in  cheap  candy*     Its  use  ba  prohibited 
in  most  pure  food  laws.     La  Wall  finds  that  the  substance  used  under  this  name  is  not 
l^alwajTB  the  same  but  that  it  is  sometimes  gj^psum,  aometimes  kaohn,  or  even  burnt 
ium« 

STRONTIUM 

Symbol r  Sr.     Atomic  weight,  approximately ,  87. 

This  element  occurs  in  the  minerals  strontianite  (strontium  carbonate) 
and  celestite  (strontium  sulphate). 

The  fiulphate  is  found  in  considerable  quantity  in  the  group  of  islands 
in  Lake  Erie^  especially  at  Put-in-Bay  Island. 

The  carbonate  was  discovered  near  Strontian,  a  village  of  Scotland, 
and  on  being  proved  different  from  barium  carbonate,  was  named  by 
Hope^  who  proved  that  it  contained  a  new  metal  by  preparing  several 
aalts. 

The  metal  was  first  isolated  by  Davj^  in  1808  by  electrolysis  of  the 
oxide. 

Strontium  is  now  made  by  the  electrolysis  of  strontium  chloride. 

Strontium  is  a  brassy  metal,  having  the  specific  gravity  of  2.5,  and 
comparatively  stable  in  air.  "Wlien  placed  iu  water,  however,  it  decom- 
poses  same  in  a  manner  similar  to  that  already  explained  under  Fotas8ium. 

The  tests  for  strontium  and  its  compounds  are,  first,  the  crimson 
color  which  it  transmits  to  a  colorless  flame,  and,  secondly,  the  sparingly 
soluble  sulphate  which  is  formed  on  adding  a  soluble  alkaline  sulphate 
to  a  soluble  salt  of  strontium. 

Strontium  has  comparatively  little  value  in  pharmacy,  its  chief  use 
being  in  pjTot^chnics  The  red  flame  just  described  makes  the  strontium 
compounds  valuable  in  this  direction.  Strontium  is  also  used  in  the  sugar 
industry  for  the  regeneration  of  molasses. 

The  pharmacopoeia  recognizes  three  salts  of  stroniiimi— the  bromide, 
the  iodide,  and  the  salicylate — ^llie  demand  for  the  admission  of 
utrcmtium  salts  into  the  United  States  Pharmacopana  of  1890,  being 
chiefly  developed  through  the  advertising  efforts  of  certain  firms 
exploiting  such  compounds  in  medicine.  The  unprejudiced  observer 
finds,  however,  scarcely  sufficient  value  in  strontium  compounds  to 
justify  official  recognition. 

STRONXn  BROMIDUM— Strontium  Bromide 

(Stront  BroDL) 

U  eontmsm  not  leaa  than  9S  per  cent,  of  SrBrs  -j-  aHtO  (355.57).     Preserve  it  in 
'  oontainera. 
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Summarized  Description. 

Colorless^  hexagonal  crystals;  bitter,  saline  taste;  deliquescent  in  moist  air, 
efflorescent  in  dry  air;  soluble  in  about  0.4  part  of  water;  soluble  in  alcohol.  For 
details  see  U.S.?.,  p.  412. 

For  tests  for  identity y  for  impurities  (iodine,  bromate,  heavy  metals,  barium)  and 
for  assay  see  U.8.P.,  p.  412  and  also  Part  V  of  this  book. 

Remarks. — This  compound  is  prepared  by  treating  the  carbonate  with 
hydrobromic  acid.     It  is  used  as  a  hypnotic. 
Dose. — 1  gramme  (15  grains). 

STRONTn  lODIDUM— Strontium  Iodide 

(Stront.  lod.) 

It  contains  not  less  than  99  per  cent,  of  Srit  +  6HtO  (449.57).     Preserve  it  in 
small,  amber-colored,  glass-stoppered  bottles,  carefully  protected  from  light. 
Summarized  Description. 

Colorless,  deliquescent,  hexagonal- plates,  or  white,  granular  powder,  or  cnrstalline 
crusts;  bitter  saline  tastej  turns  veliow  on  exposure  to  li^ht;  soluble  in  about  0.2 
part  of  water  and  soluble  m  alcohol;  dissociates  at  red  heat  mto  iodine  and  strontium 
oxide.     For  details  see  U.S. P.,  p.  412. 

For  tests  for  identity ,  for  impurities  (heavy  metals,  cyanide,  chloride,  bromide  and 
barium)  and  for  assay  see  U.S.P.,  p.  413  and  also  Part  V  of  this  book. 

Remarks. — This  is  made  by  treating  strontium  carbonate  with  hy- 
driodic  acid.     It  is  used  as  an  alterative. 
Dose. — 3(X)  milligrammes  (5  grains). 

STRONTn  SALICYLAS— Strontium  SaUcyUte 
(Stront  SalicyL) 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  not 
less  than  99  per  cent,  of  Sr(C7H»0,)j  -h  2HtO  (397.74).     Preserve  it  in  well-closed 
containers,  protected  from  heat  and  light. 
Summarized  Description. 

White,  crystalline  powder;  somewhat  sweet,  saline  taste;  soluble  in  about  19  parts 
of  water  and  in  about  50  parts  of  alcohol;  chars  on  heating,  leaving  strontium  car- 
bonate.    For  details  see  U.S. P.,  p.  413. 

For  tests  for  identity^  for  imr^triHes  (heavy  metals,  barium)  and  for  assay  see 
U.S.P.,  p.  414  and  also  Part  V  of  this  book. 

Remarks. — This  chemical  is  made  by  treating  strontium  carbonate 
with  salicylic  acid. 

It  is  used  in  rheumatism. 
Dose. — 1  gramme  (15  grains). 

BARIUM 

Symbol,  Ba.    Atomic  weight,  136.4. 

The  chief  ores  of  this  metal  are  heav^y  spar  (barium  sulphate)  and  with- 
erite  (barium  carbonate).  The  former  ore  was  called  **  barote  "  by  Guyton 
de  Morveau  (1779),  from  the  Greek  word  baros  (heavy),  and  from  this 
the  name  of  the  element  was  derived. 

An  aiimlgam  of  barium  and  mercury  was  first  obtained  by  Berselius  and  Pontin 
in  IHOS,  by  <*l<»ctrolvsi«,  but  these  investigators  were  unable  to  isolate  the  element, 
this  Ix'itig  done  by  Davy  the  same  year  by  distilling  the  niercur>'  from  the  amalgam. 

Barium  is  now  ohtamed  by  elect rolysi.s  of  the  fused  chloride. 

Metallic  barium  resembles  in  many  wavs  metallic  strontium.  It  has  a  spocifie 
gravity  of  3.75,  is  a  brassy  metal,  and,  like  strontium,  while  stable  in  air,  reacte 
with  water,  forming  hydrogen  and  the  hydrate  of  the  metaL 
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The  characterbtic  tost  for  soluble  barium  compounds  is  the  white  precipitate 
formed  by  the  addition  of  soluble  sulphate.  Hie  barium  j^ulphatp  thug  pmiut*ed 
I  b  insoluble  even  in  boiling  nitric  and  hydro<L'hlpric  acid^  and  is  one  of  the  most  in- 
soluble and  infusible  substances  known.  Barium  eompounda  give  to  a  colorless 
flame  a  green  tint. 

No  naMs  of  barium  are  official^  but  the  pharmacopoeia  of  18&0  reoogniBed  barii 
fiioTidumj  BaOi,  This  chemit^al  is  made  by  heating  barium  oxide*.  BaO,  in  contact 
wnth  air.  It  was  rriailo  official  for  the  sole  purpose  ol  making  hydrogen  dioxide  water 
by  the  recipe  official  in  the  United  States  Pharmaeopceia  of  IS9(X 

The  pharmacopcpia  mentions  in  the  Appendix  three  compounds  of  barium  used 
for  te«tinK  purpose's — ^liariimi  chloride.  hjMrfixide  and  nit  rate — recipes  for  test  solutions 
uf  each  being  givrn*  The  purpose  of  nil  of  these  solutions  is  for  the  detection  of 
sulphates,  they  affording  the  most  delicate  test  for  that  purpose. 

BIBLIOGRAPHY 

Jfiig»i«rit<m.— (Hbtory)  Gmelin-Kraut,  2%  1909,  363. 

FloMh  Litf^e.— (Composition)  Ommeganck,  A. Ph. A.,  45,  1897,  465.  (Dangers) 
.\non„  A.J.R,  61,  18S9,  MO. 

Magtwt  of  Mag^f^nia. — (Manufacture)  Raubenheimer,  A. Ph. A.,  o5,  11K)7,  150; 
BerinKcr,  Jl.  A.Ph.A.,  2,  1913,  1141;  McNcary,  Jl.  A.Ph.A.,  4,  1915,  1395. 

Magnesium  Carhonale. — (Histon'  and  manufacture)  .\non.,  Ph.  Jl.,  14,  1H54,  221. 
(Compi>sition)  Engel,  Comp.  rend,,'  100,  1885,  911;  Beckurte,  Arch.  d.  Pharm.,  218, 
188L  429  and  219,  1881,  13:  Kolthoff,  Ap,  Zt,,  29,  1914,  8S3. 

bdution  of  Magixemum  CUratc. —iMiBiory)  Robiquet,  JL  de  ph.  et.  ch.,  21,  1852, 
293.     (Precipitation)  Swart  and  Blomlwre,  Q.  A.,  10,  1916,  1077, 

Ofwaw/ar  JIf a^n*»«t?iw  Ci^rafe.— (Manufacture)  Archibald,  A..J.P,.  42,   1870,  23L 

Magnesium  Snlphaif. — ( History  and  manufacture)  Anon.,  Ph.  Jl.,  14,  1854,  71 
and  125.  (Manufacture)  Gregson,  AJ.P.,  18»  1847.  231.  (Palatable)  Anon.,  Dr. 
Circ.,  57,  1913,  520.  (Confusion  with  zinc  sulphate)  Wiley,  Phamiacal  Jurisprudence, 
195. 

rct/c— Gunn,  Merck's  Hep,,  19,  1910,  222. 

Caicium, — (Ilistorv)  Lippmann,  Zt.  angew.  Ch.,  18,  1905,  1214;  Berzelius  and 
Pontin,  Gilbert's  Ann.,  3G,  IMO,  255;  Da^^',  Gilbert  s  iVun.,  32, 1808,  369.  (Isolation) 
Caron,  A.,  115,  I860,  355;  Johnson,  .H.  Ind.  Eng.  Ch.,  2,  1910,  466. 

Lime— La.  Wall,  A.Ph.A.,  59.  1910,  315. 

Porthiiid  Cement. ^Mi^ver,  Zt.  angew.  Ch.,  25,  1912,  711. 

Lime  IFai^T.— (Mfinufacture)  Clille,  A.Ph.A.,  5i\  1908,  1033.  (Keeping)  Clark, 
A;Ph.A.,  65,  1907,  609;  Raubenheimer,  A.Ph.A.,  55,  1907,  179;  Nitardy,  A.Ph.A., 
57.  1907,  85;  Brown,  A.Ph..\„  59,  1911,  73;  Hostmann,  C,  U.  C.  P.  Alumni  Jl.,  23, 
1916,  5. 

Syrup  of  Lime,— (ChGrnintrv)  Lippmann,  Ch.  Zt.,  7,  1883,  1377;  Kiliani.  B.,  41, 
I9a%  2650;  van  Ginneken,  C.  A.,  6,  1912,  1862;  Peligot,  Jl.  de  ph.  et  ch.,  19,  1851, 
,4m;  Squihb,  A.J.P.,  39,  1867,  335;  Beral,  A.J.P.,  13,  1841,  74. 

Sidphirated  lAfne.—(^tabmy)  Schmidt  and  Ejageihardt.  A.Ph.A.,  58,  1910,  1005. 

P  '  r'/ia/A:.— England,  A.J.P.,  58,  188t>,  82. 

/  /  CA/j/A-,— Anon.,  A.Ph.A.,  48,  1900,  710. 

11  .-.. ,.     England,  A.J.P.,  58,  1886,  77. 

CaJeiutn  HtjpophoiiphH€,—(Rhtory)  .\non.,  Jl.  A.M.A.,  62,  1914,  1346.  (Manu- 
facture) Berlandt,  Arch.  d.  Pharm./l71,  1865,  238.  (Manufacture  and  properties! 
Janascn,  Ph.  Jl.,  [2],  3,  1862,  327. 

Caieium  P^oapAafe.— (Structure)  Gaasmann,  Zt.  physioL  Ch.,  83,  1913,  403. 
(Uue  as  dUuent)  Feil,  A.Ph.A.,  46,  1898,  417;  Amy,  A.Ph.A.,  46,  1898.  234. 

Terra  ^//ja.— La  Wall,  A.J.P.,  85,  1913,  49. 

SfrffH/tuw,— (Iltstorv )  Hope,  Trans.  Rov.  Six\  E<lin.,  4.  1792,  3,  through  Gmelia- 
Kruut,  2^,  1909.  125;  Bimsen  and  Matthies^n,  Jl.  prakt.  Ch.,  107,  1889,  253.  (Use) 
Brown.  Handbook  of  4Sugitr  Chemist r\%  1913,  679. 

Barium.—  Hialory)  Berzelius  and  Pontin,  Gmelin-Kraut,  2*,  1909,  1;  Davy, 
Works.  1840,  112. 


CHAPTER  XXIX 
ZmC  MANGANESE,  COBALT,  AND  NICKEL 

RUFEREING  to  thr  chapter  on  AnaMic  Chemistry  (p.  879),  it  will 
be  eeeii  that  the  alkaline  metals^  lithium,  potassium,  sodium,  and  the 
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radicle  ammonium,  form  the  first  of  the  seven  groups  into  which  metsb 
are  divided  in  analysis.  The  aLkAliue  earth  metals,  magnesium,  caleium, 
strontium,  and  barium,  form  the  second  analytic  group — those  pre- 
cipitated from  solution  by  ammonium  carbonate  and  ammonium 
phosphate. 

The  third  analytic  group  includes  the  metals  zinc,  manganese,  cobiUt, 
and  nickel ;  these  four  elements,  alung  with  aluminum,  iron,  and  cliromium, 
being  precipitated  from  alkaline  solution  by  the  ammonium  sulphide 
test  solution. 

The  last  three  metals  form  the  fourth  anal>^ic  group,  the  third  and 
fourth  groups  being  differentiated  by  the  fact  that  the  fourth  group  can 
be  precipitated  from  acid  solution  by  the  addition  of  ammonia  water, 
while  the  third  group  is  not  precipitated  by  that  rea.gent. 

With  the  metals  considered  in  this  chapter  we  reach  what  might  be 
called  the  commercial  metals — that  is,  tho^e  which,  by  reason  of  stabilitr, 
abundance,  and  general  utility,  are  used  largely  in  the  arts  as  metaCit* 
The  isolation  of  these  metals  from  their  ores  has  been  practised  for  many 
centuries,  and  the  process  of  extraction  now  in  vogue  is  largely  a  modifica- 
tion of  ancient  methods.  The  study  of  the  various  methods  of  isolation 
forms  the  art  called  mdaUurgy, 

ZINC 

Symbol,  Zn.     Atomic  weight,  approximately  65. 

Zinc  occurs  as  caio  wine  (zinc  carbonate)  and  zinc  hlend  (zinc  sulphide). 
Calamine  is  largely  mined  in  the  neighborhood  of  Aix-la-Chapclle^ 
Germanv,  and  it  is  interesting  that  in  that  neighborhood  there  grows  a 
wild  violet  which  is  characterized  by  the  large  amount  of  zinc  in  its  ash, 
and  it  is,  therefore,  given  the  Ixjtanic  name  of  Viola  catamiTiari^,  lo 
this  countr>'  zinc  is  mined  in  the  neighborhood  of  JopIiUp  Mo*,  the  ore 
found  there  being  sphalerite  (a  form  of  rinc  sulphide). 

Zinc  was  early  used  as  a  constituent  of  braas}'  alloys,  the  ooina  of  the 
Roman  emperors,  Nero  and  Hadrian,  containing  it. 

For  tliis  purpose  an  ore  of  zinc  was  evidently  used,  Dioficorides  and 
Pliny  calling  an  ore  that  would  turn  copper  yellow  cadmia^  Ore  for 
similar  purposes  is  called  by  Arabian  writers  climia^  and  from  this  word 
come  such  modifications  as  calimia  and  lapis  calaminaris.  The  word 
sine  is  first  found  in  the  writings  of  BasU  Valentine  and  of  Paracelsus, 
but  the  metal  does  not  seem  to  have  l^ecn  isolated  in  Europe?  until  Henkel 
produced  it  by  a  secrt^t  process,  although  La  bavins  (1597)  describes  the 
metal  as  a  peculiar  tin  from  East  Indies. 

Zinc  is  made  by  roasting  calamine  with  charcx)al  and  distilling  the 
TOSulting  xinc.  Since  calamine  is  a  carbonate;  extreme  heat  will  calcine 
it,  with  the  foniiation  of  zinc  oxide.  If  charcoal  Ix*  pre^^nt  during  the 
calcination,  it  will  a*'t  as  a  reducing  agent,  removing  the  oxygen  in  the 
form  of  carbon  monoxide  and  carbon  dioxide^  by  the  following  reaction: 

ZiiCOj     +    C     -     Za     +    CO    -f    COi, 

This  leaves  metallic  zinc  in  a  more  or  less  impure  form,  and  the  metal 
is,  thert^fore,  purified  by  continuing  the  heat  until  the  zinc  distils  over. 

If  zinc  sulphide  is  the  ore  employed,  it  is  first  roasted  in  air,  when  it 
df^oompost^  into  y-inc!  oxide  and  sulphur  dioxide,  the  latter  passing  off 
Into  the  air  or  lK*iiig  collected  in  a  Gay  Lussac  tower.  The  remaining 
ainc  oxide  is  treiited  with  charcoal,  as  in  the  case  of  calamine. 

In  technic  there  are  several  processes — English,  Belgian,  and  BilesiiXi 
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— these  dififering  only  in  the  apparatus  wherein  occurs  the  reduction  of 
the  oxide  with  charcoal. 

Zinc  is  the  first  metal  which  we  have  considered  that  is  given  official 
recognition;  the  three  metals  recognized  by  the  pharmacopoeia  as  un- 
combined  metals  being  zinc,  iron,  and  mercury. 

ZINCUM— Zinc 

(Zinc) 

It  contains  not  less  than  99  per  cent,  of  Zn  (05.37). 
Summarised  Description 

Bluish-white  metal,  in  thin  sheets,  or  in  granulated  pieces,  or  in  thin  pencils,  or 
in  powder;  insoluble  in  water;  soluble  in  diluted  sulphunc  or  hydrochloric  acid,  with 
evi^ution  of  hydrogen;  malleable  at  lOO"*  to  150"*,  brittle  at  200%  fuses  at  412* 
to  415%  boils  at  940*C.     For  details  see  U.S.P.,  p.  495. 

For  tests  for  identity,  for  impurities  (sulphur,  arsenic,  antimony,  phosphorus) 
and  for  assay  see  U.S.P.,  p.  496  and  also  Part  V  of  this  book. 

Remarks. — As  will  be  noted,  the  pharmacopoeia  permits  the  use  of 
nnc  in  several  forms,  viz.,  as  sticks,  in  the  form  of  mossy  zinc  and  sheet 
line,  or  in  the  form  of  a  very  fine  powder. .  All  these  forms  are  \ised  either 
for  the  manufacture  of  the  official  zinc  salts  or  for  the  production  of 
hydrogen.  In  the  latter  case  zinc  is  largely  used  for  the  purpose  of  mak- 
ing arsenic  tests,  and  it  is  essential  that  the  metal  so  used  should  be  free 
from  arsenic  and  other  impurities  found  largely  in  the  ordinary  commer- 
cial zinc.  Hence  it  should  be  noticed  that  the  pharmacopoeia  directs  a 
careful  test  for  the  presence  of  arsenic  in  zinc. 

Hydrogen  can  be  produced  from  zinc  in  two  ways: 

Treatment  of  zinc  with  a  diluted  acid: 

Zn     +     HjS04     «     H,     +     ZnS04. 
Treatment  of  zinc  with  a  strong  alkali : 

Zn     +     2NaOH      -     H,    +     Na,ZnO,. 

These  two  reactions  will  be  again  mentioned  in  the  chapter  on  Arsenic 
(p.  522),  so  here  we  need  only  touch  upon  that  interesting  compound, 
sodium  zincate,  Na2Zn02.  Reference  to  the  tests  for  zinc  salts  shows 
the  fact  that  any  soluble  zinc  salt — say,  zinc  sulphate — when  treated 
with  a  solution  of  an  alkali — say,  sodium  hydroxide — yields  a  white 
precipitate  which  will  dissolve  on  addition  of  an  excess  of  alkali. 

The  first  stage  of  this  reaction  is  as  follows: 

ZnS04     +     2XaOH     =     XajSO*     +     Zn(OH),, 

the  white  precipitate  being  zinc  hydroxide. 

When  more  sodium  hydroxide  is  added  to  this,  the  precipitate  is  dis- 
solved by  reason  of  the  formation  of  soluble  sodium  zincate  by  the  fol- 
lowing reaction: 

Zn(OH),     +     2NaOH     =     Na,ZnO,     +    2H,0. 

Zincate  of  sodium,  when  largely  diluted  with  water,  decomposes, 
sodium  hydroxide  being  produced,  and  zinc  hydroxide  being  precipitated 
by  the  following  equation : 

Na,ZnO,     +     H^O     =     Zn(OH),     -f     2NaOH. 

Stress  is  here  laid  upon  these  combinations  of  zinc  salts  with  alkalis 
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because  the  same  combinations  occur  when  aluminum,  manRanwe, 
chromiumi  and,  to  a  lesser  extent,  iron,  are  treated  with  alkalis,  thiii 
sbowiti^  that  such  metals  as  zinc,  aluminum,  man^anese^  chromium,  and 
even  iron  can  act  either  as  positive  or  negative  elements,  accordinK 
OS  they  are  associated  with  elements  more  positive  or  negative  than 
themselves. 

Zinc  is  a  valuable  metal  for  use  in  the  arts  by  reason  of  its  power  of 
resistance  against  the  atmospheric  change.  It  is  true  that  when  a  fr^h 
layer  of  zinc  is  exposed  to  the  air,  it  loses  its  lustre  and  becomes  covered 
with  a  white  layer,  Tliis  layer  consists  of  a  mixture  of  zinc  oxide  and 
rinc  carbonate,  which  acts  as  an  admiral jle  protective  for  the  metal  under- 
neath, in  a  way  similar  to  thnt  already  explained  concerning  t]»e  pratei*t- 
ive  power  of  lead  sulphate  in  the  lead-chamber  process.  By  reason  of 
the  superior  stability  of  zinc,  as  compared  with  iron,  it  is  quite  largely 
used  for  the  plating  of  iron  utensils,  such  zinc-coated  iron  being  called 
galvanized  iron* 

The  tests  for  zinc  and  its  compounds  are:  Ammonium  sulphide  pro- 
duces a  white  precipitate  of  zinc  sulphide  when  brought  in  rontnct  with 
a  solution  of  zinc  salt.     This  explains  the  value  of  zinc  oxi  ' .     The 

other  chemical  largely  used  as  a  white  pigment  is  lead  i  te,  and 

this  so-called  le^id  paint  pussesses  the  objection  of  blackening  when  com- 
ing iti  contact  with  hydrogen  sulphide,  that  reagent  thereby  producing 
the  black  lead  sulphide.  Therefore,  in  places  where  hydrogen  stilphide 
alKiunds,  such  as  chemical  laboratories  or  water-closets,  the  «inc  paints 
are  preferable. 

Any  alkaline  hydroxide  produces  a  flocculent  precipitate  of  zinc  hy- 
droxide with  any  soluble  zinc  salt,  this  precipitate  redissolving  in  excess 
of  alkah.  Any  soluble  carbonate  precipitates  any  jcinc  salt  aa  a  dense 
whit«  zinc  carbonate* 

The  following  salts  of  zinc  and  their  preparations  are  ofBciml: 

Zinc  acetate.     At  least  09,6  per  cent.  abm5luu»  Zn(CtH,0|i,  4-  2HfO. 

Precipitiited  linc  curbonate.     Yielding  at  IcAst  t>H  per  cent,  xinc  n^tide. 

Zinc  rhloridt*.     At  least  95  |>er  cent,  ab solute  ZnClj. 

Scilution  of  xinc  cliloride,  containing  fmm  49  to  51  jwr  cent.  al>jr»liite  ZoClf, 

Zinc  n\\<h^       \t  l-t-f  **fi  n.  r  '"f^t    -l.vi^lMlo  Zn<X 

Ointiii  '  r  cent,  zinc  oxide. 

Zinc  pii  >      jM-r  v-ent,  abaolut<?  7^n(0%lU0Sh  +  8HiO- 

Zinc  liiiteamte.     Zni<  adraixMi  with  trawn  at  xinc  pahnitatf* 

Zinc  aulnhatc.     At  1«  per  cent,  nhsolutp  ZnSOi  4*  7HtO. 

Zinc  valerate.     At  least  UD  per  cent,  abtsijlutc  Zn(CfrUtOi)s  -h  2HsO, 

Salts  of  «inc  are  usually  made  from  the  metal  or  from  thi*  oxide,  by 
treatment  with  the  projKT  acid.  Zinc  h  a  bivalent,  even  as  are  alkaline 
earths  (p,  459)* 

ZmCI  ACETAS— Zinc  Acetate 

(Zinc.  Acet«) 

Ei  miniiiiiid  not  lem  than  83, 16  per  cent,  nor  morcr  than  87.32  per  cent,  of  unhydfOQi  J 
i^e,  corrr«Hp<3nilinK  to  not  loflfl  than  dJ>.o  per  cent,  of  the  cryjitallijed  i  *" 
i  *T)a  -h  tiHfO  *=^  219.45}.     Procierve  it  in  wdl-clo«»i?d  cuntainenH, 


Kbc-nded  monoclinic  platee;  faint  aoeu>u«  odor;  ««triQm»t« 

*     -H  -V-"-     •       r  v>^i?d  when  axmjtiod  to  air;  wliiblo  la 

i}f  alcohol ;  Jis^iAtQi  on  higb  bbtkU 

Item  (finM9nk»  beovy  tnetalji)  mm  U*8.F»,  p'  41 
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Remarks,— This  salt  is  made  by  dissolving  xine  oxide  in  acetic  acid, 
as  shown  in  the  following  equation : 


2nO     +     2HC,HiO, 


ZnCCjHjOi),     +     HsO. 


Zinc  acetate  is  a  mild  astringent,  of  considerable  value  in  the  manu- 
facture of  eye-washes  and  gonorrheal  injections.  For  the  latter  purpose 
a  favorite  prescription  is  one  combining  lead  acetate  and  zinc  sulphate. 
When  the  solutions  of  these  two  salts  are  mixed,  a  ilouble  decomposition 
occurs  in  the  formation  of  zinc  acetate,  which  remains  in  solution,  and 
lead  sulphate,  which  precipitates  out  (p.  951)* 

Zinc  acetate  is  rarely  cciven  internally. 

Dose, — 125  milligrammes  (2  grains). 

Zind  Bromidi  (IT,S,R  VIII)  or  zinc  bromide,  ZnBr^  h  made  by  either  one  of  two 
ways:  A  solution  of  zinc  sulphate  is  treated  with  a  solution  of  potasAitim  brornide,  the 
potassium  sulphate  separated  from  the  aoluttoa  of  zinc  bromide  by  the  addition  of 
alcohol  (see  Ammonium  Iodide,  n.  456),  A  better  method,  however,  Is  by  treating 
brnmine  placed  under  a  consideniT^lc  layer  of  water  with  granulated  zinc,  thie  reaction 
being  as  follows: 

Zn     +     Br,     ^     ZnBr^ 

In  both  cases  the  salt  is  obtained  from  the  solution  by  granulation. 
Medical  Properties. — Zinc  bromide  is  used  as  a  hypnotic  in  epilepsy 
ID  2-grain  doses. 


2:iNCI    CARBONAS   PRjECIPITATUS— Precipitated    Zinc    Carbonate 

(Zinc.  Carb.  Praec.) 

Basic  Zinc  Carbonate  is  a  compound  of  somewhat  variable  chemical  compositian, 
corresponding  to  not  Icjsa  than  CH  per  rent,  of  ZnU  (8L37)» 
Summarized  Description. 

Impalpable,  tasteless,  white  powder;  permanent  in  air;  itiaoluble  in  water  and  in 
Alc43hol;  soluble  in  diluted  acids  with  effervescence;  soluble  in  ammonia  water  and  in 
ammonium  carbonate  Holution;  calcines  to  zinc  oxide.     For  details  se*^  U.S. P.,  p»  490. 

For  leMi  for  identitif,  for  impurities  (heavy  metab,  excess  of  alkali)  and  for  asmy 
see  U.8.P..  p*  491  and  also  Part  V  of  this  book. 

Remarks, — It  will  be  noticed  in  the  official  definition  i^iven  above  that 
no  chemical  formula  is  assigned  this  salt,  and  this  is  because  it  is  of  vari- 
able composition, 

It|  like  the  official  magnesium  carbonate  and  lead  carbonate,  is  a 
mixture  of  the  true  carbonate  with  the  hydrate*  Like  magnesium  car- 
jnate,  the  proportion  of  the  carbonate  to  the  hydrate  depends  on  condi- 
yns  of  precipitation — on  concentration  of  solutions,  temperature^  and 
proportion  of  the  two  chemicals  used  in  manufacture. 

The  official  carbonate  is  made  by  mixing  hot  solutions  of  zinc  sulphate 
with  sodium  carbonate.  If  cold  diluted  solutions  of  the  two  salts  are 
mixed,  the  normal  carbonate  is  produced,  l>ut  during  the  reaction  con- 
Bideral)le  carbonic  acid  is  evolved,  and  the  carbonate  thus  produced 
diasolvea  in  this  carbonated  water.  Hence  the  proce^  is  wasteful,  and 
in  factories  recourse  is  always  had  to  the  process  of  hot  precipitation. 
The  normal  carbonate,  moreover,  is  unstable,  producing,  on  drying,  the 
official  carbonate. 

Zinc  carbonate  is  used  chiefly  externally  as  a  dusting-powder,  being 
mildly  astringent. 
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ZmCI  CHLORIDUM— Zinc  CUoride 

(Zinc.  Chlor.) 

It  contains  not  less  than  95  per  cent,  of  ZnCU  (136.29).     Preserve  it  in  small, 
glass-stoppered  bottles. 
Summaraed  Deacrivtum.  ^ 

White,  or  nearly  white  granular  powder,  or  porcelain-like  masses  or  pencils; 
intensely  caustic;  very  delicjuescent^  soluble  in  about  0.25  part  of  water  and  in  about 
1  part  of  acohol;  soluble  in  glycenn;  at  high  heat  is  partly  volatilized  and  partly 
decomposed.     For  details  see  U.S. P.,  p.  491. 

For  testa  for  identity,  for  imvuritiea  (excess  of  oxychloride,  heavy  metals,  ammonia, 
sulphates)  and  for  assay  see  U.S.P.,  p.  491  and  also  Part  V  of  this  book. 

Remarks, — This  salt  is  made  by  treating  metallic  zinc  with  hydro- 
chloric acid,  as  shown  in  the  following  equation : 

Zn  +  2HCI   =  ZnCU  -h  H,. 

The  solution  of  chloride  thus  produced  is  evaporated  to  dryness  and 
placed  in  warm  dry  bottles. 

Zinc  chloride  is  used  chiefly  externally  as  an  antiseptic,  disinfectant, 
and  caustic.  For  the  latter  purpose  it  enjoyed  considerable  repute  in 
cases  of  cancer,  a  preparation  largely  used  in  France — vaU  de  Canqiunn — 
being  a  pasty  mass  of  flour  with  which  is  incorporated  zinc  chloride. 

LIQUOR  ZmCI  CHLORIDI— Solution  of  Zinc  Chloride 

Complete  details  of  the  manufacture  of  this  solution,  called  Bumctt't 
disinfecting  fluid,  including  the  official  recipe,  will  be  given  in  Part  VII, 
so  here  we  need  only  mention  that  it  is  made  by  treating  zinc  with  hydro- 
chloric acid,  evaporating  the  solution  to  dryness,  adding  before  evapora- 
tion a  small  quantity  of  nitric  acid,  fusing  the  mass,  and  then  redissolving 
it  in  sufficient  cold  water  to  make  the  official  hquid  contain  about  50  per 
cent,  of  zinc  chloride.  The  addition  of  nitric  acid  prior  to  fusing  is 
to  insiu'e  the  removal  of  traces  of  iron  which  invariably  contaminate 
the  commercial  metalUc  zinc,  and  in  this  preparation  the  latter  is  usually 
employed,  instead  of  the  official  chemically  pure  metal.  Under  the 
treatment  just  given  the  zinc  chloride  undergoes  no  change,  but  the  iron 
chloride  will  be  converted  into  Fe208,  which  is  insoluble  in  water  (p.  996). 

Zind  lodidum  (U.S. P.  VIII)  or  zinc  iodide,  Znit,  is  made  by  combining  metallic 
zinc  with  iodine,  as  shown  in  the  following  equation : 

Zn   -f  I,    =   Znl,. 

This  can  be  done  by  combining  the  two  elements  dry  and  subliming  the  result- 
ing zinc  iodide,  or  the  elements  can  be  digested  under  water  and  zinc  iodide  ob- 
tained in  crystals  by  evaporation  of  the  solution. 

This  salt  is  used  as  an  alterative. 

Dose. — 65  miUigrammes  (1  grain). 

ZmCI  OXIDUM— Zinc  Oxide 

(Zinc.  Oxid.) 

It  contains,  when  freshly  ignited,  not  less  than  99  per  cent,  of  ZnO  (81.37). 
Summarized  Description. 

Fine,  amorphous,  white,  or  yellowish- white  powder,  free  from  Krit;  absorbs  carboo 
dioxide  from  tne  air;  insoluble  in  water  or  in  alcohol;  soluble  in  duuted  aoids  without 
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effervescence;  soluble  in  ammonia  water  and  in  ammonium  carbonate  sotu^on;  turns 
yellow  on  heating.     For  detaila  see  U.8.P.,  p.  492. 

For  ttJiU  for  ideritUy,  for  impuriUes  (heavr  metals,  excess  of  alkali)  and  for  OMoy 

U.S.P,,  p*  492  and  also  Part  V  of  this  book. 

Remarks. — This  is  prepared  by  the  calcination  of  pure  zinc  carbonate, 
[|  is  import^int  for  the  pharmacist  to  understand  the  distinction  between 
the  commercial  zinc  oxide»  which  is  so  largely  used,  and  the  form  recog- 
nized by  the  pharmacopa*ia.  The  commercial  form  is  not  made  by  the 
calcination  of  zinc  carbonate,  but  by  the  roasting  of  crude  metallic  zinc 
in  a  current  of  air,  whereby  the  resulting  zinc  oxide  sublimes.  This  form 
of  zinc  oxide  is  used  very  largely  as  a  paint,  and  should  never  be  used 
^y  the  careful  pharmacist  in  making  the  official  zinc  salve, 
I  Commercial  zinc  oxide  is  of  dead  white  tint,  and  is  more  or  less  gritty, 
^hOe  the  official  compound  has  a  slightly  cream  tint.  Were  it  tiniver- 
sally  employed  by  the  pharmacist  for  making  the  official  zinc  ointment, 
there  would  be  less  complaint  about  the  grittiness  of  that  preparation. 

Two  sjmonyms  of  zinc  oxide  are  worthy  of  passing  notice  as  relics  of  the  days 
wf  idcbemy.  The  chemical  is^  sometimes  called  tanu  phUosophiea  (philosopher's 
wool),  because  the  sublintcd  zinc  oxide  coUecta  on  the  condenser  in  wooly  tufts. 
The  other  srynonyra*  nihUum  eUbum^  is  an  interewling  illustration  of  corruption  in 

Eds  in  the  course  of  tizne.  The  Ltitin  words  niax  album  (white  snow)  were  coined 
some  poetic  alchemist  because  of  the  similarity  of  siiblimed  zinc  oxide  to  snuw- 
es^  The  term,  in  being  used  by  another  author,  was  misunderstood  and  written 
las  "nichts  album*'  (white  nothing)^  which  term  was  found  in  several  books  of  the 
seventeenth  centurv.  Later  some  careful  student  decided  the  term  "nichts  album/' 
(DombuilnE  as  it  did  German  and  Latin,  should  be  placed  in  correct  Latin»  and  thus 
Ifcbe  form  "nihilum  album  **  (white  nothing)  originated*     It  is  also  called  flores  zinci. 

Zinc  oxide  is  used  almost  entirely  externally,  and  so  used  it  is  a  mild, 
healiBg  astringent.  It  is  chiefly  applied  in  the  form  of  the  officialoint- 
ment.     (See  p.  335.) 

Oleatum  Zinci  (U,S,P.  1890)  or  oleale  of  linc  is  made  by  sifting  zinc  through  a  fine 
kieve  into  oleic  acid  contained  in  an  evaporating  dish,  and  warmmg  until  the  oxide  is 
Idtoolved.  As  already  explained  under  the  head  of  Oleates,  this  chemical  can  be 
(considered  as  a  pharmaceutical — as  a  solution  of  zinc  oleate  in  a  large  excess  of  oleic 
ftcid.  It  is  referred  to  here  in  order  to  emphasize  the  distinction  between  it  and  the 
true  zinc  oieate.  While  the  official  oleate  of  zinc  is  in  the  form  of  a  thin,  greasy  liquid, 
the  definite  chemical  zinc  oleate  is  a  smooth  white  powder,  and  is  made  by  mixing 
solutions  of  Castile  soap  and  zinc  sulphate.  It  is  used  in  a  manner  similar  to  zinc 
i03dde,  but  by  some  specialists  is  preferred  to  the  latter  for  dusting  purposes. 

1 Zind  Phosphidum  (U.S.P.  1890)  or  zinc  phosphide  is  made  by  i)a8sinK  the  vapor 

HUiosphorus  over  powdered  zinc  in  an  atmosphere  of  hydrojgen,  Tne  performance  of 
JKoperation,  it  is  needless  to  say.  recjuires  the  utmost  caution.  The  zinc  is  placed  in 
K%be  of  Bohemian  glass,  the  air  naving  been  carefully  excluded  by  passing  hydrogen 
through  the  tube.  The  phosphorus  is  then  distilled  from  the  retort,  from  which  the 
wXf  has  also  been  removed  by  means  of  hydrogen,  and  under  such  circumstances 
{the  two  elements  combine  without  danger.  Zinc  phosphide  affords  an  interesting 
^     Wet&  of  linking  by  valence: 


Zn: 

an 


and 


unite 

to 
form 


p 


^ZnorZniPt 
Zn 


is  nearly  five  times  heavier  than  water. 
Kinc  phosphide  is  a  nervous  stimulant  and  aphrodistac,  and  ia  administered  la 
1  of  from  3  to  8  milligrammes. 
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ZmCI  PHENOLSULPHONAS— Zinc  PhenoUulphanate 

(Zinc,  Pheiiolsulph,^Zinc  Sulphocarlxjlate) 

it  contains  not  less  thtin  73*7  per  coot,  nor  more  than  77,4  per  ccot.  of  iinhydrous 
tine  phenolsulphonate,  corresponding  to  not  leas  than  99.5  ptT  t*etii.  of  the  r^ryHtalliied 
8Alt[(CiH*0S0*)iZn  +  SHsU  =  555.72).     Preserve  it  in amnll,  wr]|^?lo<M>ciconUin<nii 
Su  m  mtrri  zed  Dtuicri  fttion . 

Ciilorles.^,  effli>re-scent,  rhombic  prisms,  or  tubular  r'rystftls  or  granular  powder; 
astringent  metallic  ta^te;  turns  pink  on  exposure  to  light  and  air;  soluble  in  about 
1.6  piirt5  of  water  and  in  1  .b  part^  of  alcohol ;  clears  on  heating.  For  details  sn^  XI M.  P,, 
p.  492, 

For  tests  for  identihjt  for  impurilies  (ars<?nic,  heavy  metaU  and  sulphate)  and  for 
as9ay  ttee  U.S.P.,  p.  492,  and  also  Part  V  of  thi^  Ixiok. 

Remarks, — This  ofBcial,  also  called  zinc  stilphocarbolaie,  is  made  by 
treating  Imrium  sulpliocarbolate  with  zinc  sulphattv  when  barium  sul- 
pbiite  precipitates,  leaving  zinc  sulphocarbolate  in  solution.  By  evapo- 
ration of  this  solution  the  siilt  is  obtained  in  crystals.  The  manufacture 
of  barium  sulphocarbolate  has  already  l>een  de8cril>ed  on  p.  439. 

Zinc  phenoLsulphonate  is  a  useful  astringent  antiseptic. 

Do3€. — 125  miUigrammes  (2  grains). 


ZINCI  STEAILAS— Zinc  Stearate 

(Zinc.  Stear,) 

A  compound  of  zinc  with  ateuric  acid  tind  smalt,  but  variable  proportions  of  pal* 
mitic  acid,  containing  an  amount  of  xinc  corresponding  to  not  less  than  I'.i  p«^r  cent. 
nor  more  than  15.5  per  cent,  of  ZnO. 
Summarized  Dessert  ptian. 

Fine,  white,  bulkj^  powder;  faint  c ha ract^riatie  odor;  insoluble  in  water^  alcohol  or 
ffCher;  fuses  on  heating,  then  bums,  leaving  realduo  of  sine  oxide.  For  d«taihi  mtc 
U.8.P.,  p.  493. 

For  testis  for  idenlUy,  fur  impurUic^  (alkalis,  alkaline  isarths)  and  for  OMay  aaa 
U,S.P  .  p.  493  and  idso  Part  V  of  this  book. 

Reniorka, — This  official  is  a  zinc  stearate  containing  tracan  of  tine 
palmttate.  It  i.s  made  by  treating  a  sohUion  of  sodium  or  arumoniuii« 
stearate  with  a  solution  of  zinc  acetate  or  sulphate,  collecting  the  precipi* 
tate»  and  wasliing  carefully.  The  sodium  stearate  is  made  by  treating 
stearic  acid  with  a  hot  solution  of  sodium  carbonate. 

The  resulting  white  powder  is  used  for  dusting  purposes,  and  in  the 
form  of  ointment. 

ZINCI  SULPHAS— Zinc  Sulphate 

(Zinc.  Sulpha) 

It  contains  not  lean  than  5o.8tl  per  rent,  nor  more  than  58.65  per  cent,  of  anhydrooi 
ttnc  sulphate,  corresponding  tn  tn^t  U'^  than  9*.>.5  |)er  cent,  ol  the  rrv»talUt«d  •wH 
lZnHO«  -f  7H,0  -  287.55].     Pn-Hrrve  it  m  weU-cloH.^J  containeni. 
Summari:€<i  Dr 

OjlorlcHH.  f  r  ,  rhombic  erystalu  or  granular  powder:  a«tringcot  melallk 

t!i  '  '  .Me  in  Mnmi  v*6  part  of  water  and  almut  3  ptkrXs  of  k^'  iniolaUlff  tti 

II !  ttiv  diss4K!i:ited  bv  strung  heat.     For  details  j*ee  V  i  ♦i. 

-In  far  idenliiy,  for  impuriiieM  (heavy  rnetals,  ttrnenit^,     ., iv,  fna  mM} 

and  for  a^wwiy  see  U.S.P.,  p.  494  and  abo  Part  V  of  this  tKJok. 

Hernarkf, — Zinc  j^ulpluite  (or  whtte  itlnol)  is  made  on  a  large  scale  hy 
roasting  the  ore,  xinc  blend  (zinc  sulphide).     The  oxygen  of  the  atr  oom* 


ZINC,    MANGANESE,    COBALT   AND    NICKEL 


485 


bines  with  the  heated  zinc?  sulphide,  forming  zinc  sulphate,  as  shown  in 
the  following  equation : 

ZnS     +     Oi     -     ZnSOi. 

The  sulphate  is  separated  from  the  extraneous  mass  of  silica  and  other 
metab  by  lixiviation  and  is  then  crystallized. 

It  is  also  made  by  treatijig  zinc  oxide  or  metallic  zinc  with  sulphuric 
.acid.  Commercial  zinc  contains  iron  and  other  metals,  and  these  are 
[removed  from  the  acid  solution  by  digesting  with  an  excess  of  zinc, 
[fiaturating  the  solution  with  chlorine  gas^  and  then  adding  precipitated 
'line  carbonate*  The  filtered  solution  is  then  evaptirated  to  drive  off 
chlorine  and  to  concentrate  to  the  point  at  which  the  sulphate  will  begin 
to  crystallize* 

Zinc  sulphate  is  a  very  valuable  astringent,  for  which  purpose  it  is 

» given  internally  in  doses  of  from  1  to  2  grains.     In  doses  five  times  as 

ppreat  it  is  an  emetic,  and  is  used  considerably  in  evacuating  the  stomach 

in  cases  of  poison.     For  ordinary  purposes  of  emesis  it  is  too  irritating, 

and  ipecac  is  preferable.     Externally,  zinc  sulphate  solution  is  used  as 

an  astringent  wash,  particularly  in  cases  of  gonorrhea. 

Doae, — As  emetic,  I  gramme  (15  grains). 

ZINCI  VALERAS— Zinc  Valerate 

(Zinc.  Valer. — Zinc  Valerianate) 

It  contnin^  not  less  than  99  per  cent,  tif  the  crystallized  sah  [Zn(C»H»Oj)t  -f  2HiO 
303.55!.     Preserve  it  in  small,  well-close<i  cimtainers. 
^Summarized  Dt^criplion. 

Wkiite,  pearly  scales  or  white  powiler;  odor  of  valerian ;  .swwtisri,  nHtringent,  metal- 
taste;  exposed  to  air  loses  valeric  acid;  soluble  in  about  70  parta  of  water  and  in 
mt  18  parts  of  alcohol;  dissociates  at  high  heat,  leaving  sine  oxide.     For  details 

U.S.P.,  p,  495, 

For  teaU  for  identity  and  for  impuruieji  (heavy  metals,  arsenic^  act«tate,  butyrate) 

U.S.P.,  p.  495  and  also  Part  V  of  this  book. 

Remarks, — Zinc  valerianate  is  one  of  the  two  official  salts  of  valerianic 
cid  (p.   617).     It  may  be  made  by  a  double  decomposition  between 
lium  valerianate  and  zinc  sulphate. 

Zinc  valerianate  is  a  valuable  nervine  and  antispasmodic. 
Dose, — 125  milligrammes  (2  grains). 


MANGANESE 

Symbol,  Mn.     Atomic  weight,  54,6 

The  chief  ores  of  manganese  are  py^rolusite  (MnOs)»  brauniie  (MnjOi), 
inniie  (MosO*),  and  mnnganese  spar  (MnCOj). 

Manganese  affords  several  official  salts.     A  word  as  to  the  origin  of  its  name, 

rhich  is  similar  to  another  element,  iimguemuiii,  and  to  the  term  magnet.     In  the 

'aysi  of  Pliny,  at  the  beginning  of  the  Christian  era^  three  products  bearmg  the  name 

igDfssia  were  Lnown^  all  commg  either  from  the  province  of  Magnesia,  on  the  bordera 

M&cedoniaf  or  from  the  country*  around  the  city  of  Magnesia  in  Asia  Minor. 

Fliny  deseribea  alt  three.     One  was  white  (our  present  magnesium  carbonate  J.  one 

was  black  and  attracted  iron  (magnetic  iron  ore),  while  a  third  was  brown  ana  was 

med  in  glass  making  (manganese  dioxide).     That  form  attracting  iron  was  rechria- 

Blmed  jnagnct  before  the  days  of  Aviceona  (a.d.  9H0-1037).  for  in  his  medical  writinga 

'ire  find  a  chapter  on  magneto,  entitled  **de  Magnete/'     The  distinction  in  the  name 

m&agaQese  and  magnesium  was  not  made  until  the  beginning  of  last  century,  after 

both  ekments  had  been  isolated. 
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Manganese  is  obtained  by  the  reduction  of  the  oxide  with  charcoal 
at  red  heat. 

It  is  a  gray-white,  hard  metal,  having  the  specific  gravity  of  7.2.  It 
is,  like  zinc,  comparatively  stable  in  air,  although  it  does  oxidize  in  moist 
air,  and  more  quickly  when  immersed  in  water. 

Manganese  is  an  element  whose  valence  shows  interesting  variation. 
In  manganese  sulphate,  MnS04,  its  valence  seems  to  be  ii;  in  manganese 
dioxide,  Mn02i  the  vdence  of  the  metal  is  iv — 


Mn:: 


O 

o, 


while  in  potassium  permanganate,  KMn04,  manganese  shows  the  valenoe 
Yii;  the  graphic  formula  of  the  compound  being — 


Mn 


-OK 
--0 
--0 
--0. 


Manganese,  like  zinc,  seems  to  occupy  a  position  between  the  non- 
metallic  and  the  metallic  elements.  It  has  been  shown  that  when  zinc 
is  combined  with  strong  alkalis,  zincates  are  formed,  the  zinc  hydroxide 
in  that  case  acting  as  an  acid.  Still  more  striking  is  the  case  with  manga- 
nese oxides,  particularly  those  showing  the  valence  vi  and  vn,  perman- 
ganic acid,  HMn04,  being  as  distinctly  acid  as  is  perchloric  acid  (HdOO* 
Yet  the  manganese  with  lower  valence  has  basic  properties,  and  when  the 
metal  is  treated  with  acid,  it  3delds  a  manganese  salt  in  which  the  element 
shows  the  valence  ii. 

Tests, — Manganese  is  interesting  to  the  chemist  as  affording  a  large 
variety  of  very  beautiful  tests.  When  a  soluble  salt  of  manganese  is 
treated  with  ammonium  sulphide  solution,  a  flesh-colored  precipitate  of 
manganese  sulphide  is  produced.  This  precipitate  is  notable  as  the 
only  flesh-colored  sulphide.  If  a  trace  of  manganese  salt  is  added  to  a 
borax  bead  (see  p.  861),  a  beautiful  amethyst  color  is  transmitted  to  the 
same.  If  any  manganese  salt  is  fused  with  a  mixture  of  potassium  nitrate 
and  sodium  carbonate  on  a  piece  of  platinum  foil,  green  sodium  or  potas- 
sium manganate  is  formed,  as  shown  in  the  following  typical  equation: 

MnO,     -f     Na,C0,     -h  KNO,   -       KXO,     +     CO,     +     Na,MnO«. 

If  this  green  manganate  be  boiled  with  water,  a  pink  solution  of  the 
permanganate  is  formed  by  the  following  reaction : 

3Nn,Mn04     +     2H,0     «     2NaMn04     -f     MnO,     -h     4XaOH. 

Crams  test  also  exhibits  the  same  purple  color,  due  to  permanganic 
acid.  It  is  as  follows:  if  a  manganese  salt  is  treated  with  plumbic  oxide 
and  nitric  acid,  permanganic  acid  is  formed,  as  shown  in  the  following 
equation : 

2MnS()4  +  5PbO,  -h  6HN0a  =  2HMn04  -h  2PbS04  -f  3Pb(NO:),  -h  2H,0. 

The  same  reaction  occurs  if  red  lead  or  if  litharge  is  used  instead  of 
plumbic  oxide. 

The  only  manganese  compounds  that  are  official  in  the  present 
pharmacopoeia  are  precipitated  manganese  dioxide  and  potassium 
permanganate. 
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MANGANI  DIOXIDUM  PFjECIPITATUM— Precipitated  Maaganese 

Dioxide 

(Mangan.  Diox.  Praec.) 

consists  chiefly  of  manganese  dioxidn  [MnOt  =  86.93]  with  small  amotinta  of 
other  oxides  of  manganese,  corresponding  to  not  leas  than  80  per  cent,  of  MnOr 
Sumfnarued  De^cripturn. 

Heavy,  very  fine^  bb^k  pjowder:  insoluble  in  water  and  in  alcohol;  heated  with 
hydrochloric  acid^  yields  chlorine  ana  mangaooius  chloride;  at  red  heat  dissociates  into 
oxygen  and  manganese  oxide,  MnaOi.     Fot  details  «(?<?  US, P.,  p.  266. 

For  laUfor  identityj  for  impurities  finaoluble  substancesi  and  for  a^say  see  U.S.P,, 
p.  266  and  also  P^rt  V  of  this  book. 

Remarks. — ^This  chemical  replaces  the  crude  ground  ore,  p^Tohisite, 
the  form  of  manganese  dioxide  that  was  formerly  official  and  is  made  by 
precipitating  manganous  sulphate  with  ammonia  water  in  the  presence 
of  hydrogen  dioxide  solution.  Were  manganous  sulphate  precipitated 
with  ammonia  water  alone,  manganous  oxide  (MnO)  would  result; 
hence  the  use  of  the  oxidizing  agent,  hydrogen  dioxide. 

Precipitated  manganese  dioxide  is  used  for  anemia,  particularly  that 
form  which  comes  from  female  complaints.  It  is  administered  prefer- 
ably by  filling  capsules  with  the  prescribed  amount  of  the  binoxide  in 
fine  powder* 

Dose. — 250  milligrammes  (4  grains). 

Mangaai  Hypophophis  (U.S.P.  VIII;  J*I,F.  IV)  or  mangmteMe  hypophonpfiite 
Mn(PHjOt)t  -f  HiO,  is  made  by  mixing  a  solution  of  manganese  oxalate  with  a  solu* 
tion  of  calcium  hypophosphite  and  evaporating  the  filtrate  on  a  water-bath  to  a  granu- 
lar powder. 

It  is  a  constituent  of  compound  nyrup  of  hypophosphiie*,  N.F.,  and  is  used  as  a  tonic, 
in  3-grain  doses. 

Mangani  Sulphas  (U,S.R  VIII;  N.F.  IV)  or  mangatiese  sufphate,  MnSO*  4-  4HtO. 
is  made  by  treating  binoxide  of  manganese  with  carbon  at  red  heat,  whereby  it  is 
reduced  to  manganous  oxide,  MnO,  as  shown  in  the  following  equation : 

2MnOt     H-     C     -     COj     -h     2MnO. 

The  manganous  oxide  is  made  into  paste  with  sulphuric  acid  and  heated  to  redness, 
when  manganese  sulphate  is  formed,  as  shown  in  the  following  equation : 

MnO     +     HaSO*     -     H»0     -h     MnSO^, 

and  goes  into  solution  and  is  purified  bsr  crystallization. 

Mangane^  sulphate  is  used  as  a  tonic,  similar  to  the  iron  preparation^  and  is  alio 
used  for  gout.     Its  dose  is  3  grains. 

POTASSn  PERMAHGANAS— Potassium  Permanganate 

This  salt  has  been  considered  under  the  potassium  compounds  (see 
p.  423),  so  here  we  need  only  again  call  attention  to  the  synonym,  mineral 
chameleon^  it  being  so  called  because  of  the  changes  in  tint  which  the 
permanganate  exhibits  under  treatment  with  various  reagents. 


r 


COBALT  AND  NICKEL 

Ai  neither  of  these  metals,  nor  any  of  their  compounds^  is  recognized  by  the  phar- 
jnacopcpia,  they  can  be  briefly  considered  together. 

Cobalt,  so  called  from  the  German  Kobald,  because  the  miners  working  in  cobalt 
ores  foiind  the  same  difficult  to  extract,  and  attributed  this  difficulty  to  the  influence 
<d  the  kobolds.  minchievous  imps  aupposed  to  inhabit  mines,  occurs  in  the  form  of  a 
alvery  meiaLr  but  little  used  in  the  arts.     Of  its  compounds,  the  silicate  is  of  a  strik* 
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ini5  blue  color,  and  is  u»(Hi  in  painting  and  decomtini?  uridrr  the  narof>  of 
chloride,  CoCltr  occurs  in  the  form  of  pink  cn^stals,  which  rojti|mratively 
cfRortiSce  and  in  no  doing  will  chnngf*  to  a  bluo  tint.     For  this  reaaon  the  sohition  i  _ 
cobalt    chloride  hiiH  been  sn«;geslcd    for  fr«i>i6'e  ink  or  nymjMHhdic  ink,  the  wnttn| 
nppoHrinf;  practically  colorless  until  heated*  when  the  t'fflt>rci<red  salt  develops  it 
in  blue  tracery.     It  is  aW)  u.ned  in  the  manufacture  of  cheap  pap<'r  bamtnetri 
consiHtiiig  of  bibulous  paper  dipped  into  a  solution  of  cobuit  efdoridt*  and  drii* 
Jn  moi8t  weather  this  paper  apjK^ara  to  be  pink»  wherotis  on  drying;  it  becomes  hltj 
through  the  efllon^scencc  of  the  salt. 

Metallic  nickel,  on  the  other  hand,  m  ver\'  hirRely  u«cd.     It  is  of  value  for  cookin 
utensils,  although  for  thispvirpose  it  in  mirnewhat  eostly,  while  the  uhc  of  niekcd  i 
18  so  c*xtended  aa  to  rtHjum*  no  additional  comment.     The  ecmting;  of  utenmb  i 
the  metal  by  electric  deposition  (fiickel-p'oiina)  ia  also  well  known,  nickel  being! 
in  such  c!P*c**  bccauHo  it  does  not  easily  tarnish. 

A  valuable  alloy  of  nickel  ij^  Cerman  siiver.     This  conaifita  of  50  per  i?cnt,  of  copp 
and  25  per  cent,  each  of  zinc  and  of  nickel.     This  alloy  poAseflscn  a  flilv*?ry  tmt, 
was  f(»rmerly  larKcly  used  as  the  metallic  trimming  of  glass  ahow-caiies* 

German  silver  is  the  first  alloy  to  which  we  have  refentwl,  and  it  might  b<»  hpfl 
statcM:!  that  by  an  oi/^]/  we  mean  a  sohition  of  several  metals  with  each  other  whil*   if 
a  fuaed  5tAt<*.     Such  alloys  froqtjcntly  po»«esa  valuable  properties  not  shown  by  the 
constituents,  and  many  alloys  of  great  value  will  be  discussed  on  later  pa^es. 
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CHAPTER  XXX 
ALUMINUM.  CERIUM.  CHROMIUM  AND  URANIUM 

In  the  la*it  chapter  (p.  478)  it  was  stated  that  the  third  and  fourt^^ 
groups  into  which  the  metals  are  divided  in  analytic  chemistry'  ioclu^^| 
all  those  elements  precipitated  from  alkaline  »olution  by  ammoDiui^^ 
milphide. 

It  wst8  alsM  leiirned  that  the  third  cji'^iip  w^T' 
nidc*s  redisjwlved  in  exces.m)f  amnion  ill  ni  liy<t 

of  the  fourth  irrnup,  nluininuni,  iron,  cerium,  and  chrormum,  fiid  not  dus- 
Holve  in  ammonia  water-  The^se  four  metab  form»  oven  m  did  the  metak 
di^cu^^cd  in  the  last  chapter,  a  irroup  that  j^hould  b©  included  in  one 
chapter.  Since,  however,  the  cr)mpoundi*  of  iron  u^  in  medieiiie 
numerous  and  valuable,  it  is  deemed  beet  to  consider  these  in  a  s| 
chapter^  leaving  aliuniniaui  cerium^  and  chrumiuiu  to  be  di9cuflaed  tn^ 
chapter. 


ALUMINUM,    CERIUM,    CHROMIUM    AND    imANTtTM 


489 


ALUMINUM 

Symbol,  Al.     Atomic  weight,  approximately  27 

Aluminum  is  oiie  of  the  most  widely  dLstrihutetl  of  metab,  being  found 
in  the  form  of  silicate  in  clmj\  which  is  one  of  the  most  abundant  constitu- 
i  ents  of  the  earth's  crust.     A  rare  and  valujible  form  of  the  silicate  is 
[sodio-aluminum  sulphosiUcate,  the  precious  mineral,  lapis  lazuli,  while 
[among  the  oxides  of  alumitnim  are  found  several  of  the  most  vaUiahle 
'precious  stones,  such  as  n/%  (which,  next  to  diamond,  is  the  hardest  of 
minerals)  and  sapphire.     The  color  of  the  ruby  is  due  to  a  trace  of  chro- 
mium, while  the  sapphire  is  tinted  with  cobalt.     Emerald  is  a  silicate  of 
aluminum  and  beryllium,  with  a  trace  of  chromium  sesquioxide  (CtsOb). 
Emery  is  a  native  gi*anular  form  of  aluminum  oxide. 

While  the  salts  of  aluminum,  especially  alum,  have  been  known  from 
,  nneient  times,  the  metal  was  first  isolatccl  hy  Fricdrich  Wohler,  in  1827, 
by  heating  aluminum  chloride  with  metallic  potassium  in  a  well-closed 
crucible. 

Wohler  soon  foimd  he  could  obtain  the  same  results  by  the  use  of  the 
cheaper  metal,  sodium.  Ever  since  its  isolation  hy  Wohler^  efforts  have 
l>een  made  to  devise  a  cheap  process  of  manufacture,  since  its  hghtness, 
toughness,  and,  above  all,  its  disinclination  to  oxidize — to  rust,  as  iron 
does— gave  promise  of  its  great  value  in  the  arts. 

Metalhc  potassium  and  sodium  are  costly  metals;  hence  aluminum 
m  separated  could  never  compi>te^  in  price,  with  iron.  Experiments  in 
'  this  direction,  however,  especially  those  pei'formetl  under  the  patronage 
of  Louis  Napoleon,  while  emperor,  led  to  the  methods  of  extraction  of 
the  metals  sodium  and  potassium,  devised  by  St,  Clair  Deville,  and  a 
marked  reduction  in  the  price  of  these  metals. 

Aluminum,  one  of  the  most  abundant  of  elements,  found  in  the  verir' 
rocks  and  clay  beneath  our  feet,  is  also  one  of  the  most  ihfficult  to  isolate, 
and  it  was  not  until  1886- — over  half  a  century  after  its  first  isolation  by 
Wohler — that  a  cheap  method  of  obtaining  the  metal  was  devised  and 
that  in  the  same  year  (1886)  by  an  American,  C.  M.  Hall  and  a  French- 
man, P.  L.  V.  Heroult.     This  method  is  bj'  electrolysis. 

Already,  on  p.  352,  we  learned  that  molten  salt,  when  acted  upon 

by  an  electric  current,   is  so  decomposed  that  the  pasitive  element, 

litodium,  genes  to  the  negative  pole,  while  the  negative,  chlorine*  goes 

[to  the  positive  pole,  of  the  batter\\     This  process  Hall  and  Heroult 

[applied  to  the  separation  of  aluminum  from  its  o.xide,  emery,  and  that 

cm  a  large  scale.     The  process  operates  on  the  same  principle  as  an 

electric  arc-light,  which  is  produced  b}'  passing  a  powerful  cmTent  of 

electricity  through  carbon  rods  representing  the  positive  and  negative 

Ipoles  of  the  battery  or  dynamo.     In  the  Hall  and  the  Heroult  processes 

a  powerful  current  is  run  through  two  bundles  of  carbon  rods  several 

feet  long,  plunged  in  a  mixture  of  cryolite  and  akmiinum  oxide.     The 

It  heat  procluces  a  fusion  of  the  mixture  and  the  oxide  is  then  decom- 

by  the  current  into  the  metal.     Extra  aluminum  oxide  is  added 

from  time  to  time  to  make  up  for  that  removed  as  the  metal,  thus  making 

.the  proce^  practically  continuous.     These  processes  have  revolution- 

|ued  the  aluininura  industry  by  bringing  the  price  of  the  metal  to  a  figure 

permitting  its  general  use.     To  Americans  the  Hall  discover>"  should  be 

a  matter  of  peculiar  satisfaction,  inasmuch  as  through  it  the  center  of 

.aluminum  production  was  shifted  from  Germany  and  Swntzerland  to 

^America* 


i 
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Tlw  following  tabic,  aa  to  reduction  in  price  of  aluminum,  can  he  b^t  m 
Btood  if  one  remembers  that  &  kilo  is  2H  pounds  and  a  franr  i^  20  ronts;  that^ 
€loc»reaai?  in  nifirkct  price  betwpinj  1H55  and  IH5(»  wa«  due  to  the  introduction  of  1 
Ht,  Clair  Deville  prtjeesa  for  making  chctip  »odium;  while  the  fall  in  price  bctww^n  ISM 
and  1890  was  due  to  the  introduction  of  the  Hall  process. 

The  other  Reduction's  an*  in  natural  sequence  to  the  gradual  improvemcttte  to 
thoflo  two  important  processes. 

Market  Pbicb  paa  KitJOQRAUun  or  Aluminum 
1855—1250  frnnra,  1886—125  franci,  18^1—6       franco  I 

1856—  375  francs.  1890—  19  franca.  1896 — 4       francs,  ( 

1857—  800  francs.  1898—2.70  frati«iL  | 

1911— 2.40  franca.  J 


AtuibttNUM   PnonucnoN   (Xmovsta  ts 

UMtTftU  »TATIC«.  K?iaUA»tD 
AI«U  F114XC1C 

30OO 


KlLOU) 
OsftttAJVT  AsrD  Svi- 

10,292 


1890... 
180L.. 
189S... 


27,000 
.      2,358,000 


70,000 
3(KJ,<MH> 
300,000 


Fraho 

37,000 
500,000 
500,000 


40,538 
80CK»000 
800,000 


To  this  miKbt  be  added  that  while  the  world's  output  in  1886  waa  13,292  kilci 
in  1911  it  was  18,500,000  kilos. 

Aluminum  is  bright,  silvery  metal,  having  the  specific  gravity 
2.7.     It  is  not  easily  oxidized,  and  on  account  of  its  comparative  tough-l 
ncas  and  great  lightness  it  was  expected  to  play  an  important  rdle  in  our  J 
metallic  industries.     Enthuniasts  even  predicted  the  eventual  fiubstitu* 
tiqn  of  aluminum  for  iron  in  much  structural  work.     Exi>erienceT  how* 
ever,  ha.s  not  substantiated  the  claims  of  the  friends  of  aluminum,  it 
being  found  that  the  tensile  strength  of  aluminum  was  quite  low.     Wlifinl 
warmed,  it  becomes  decidedly  brittle.     It  was  also  hoped  that  aluminum] 
would  be  of  considerable  service  in  chemical  utensils  where  platinum  muj»t 
now  l>e  used,  such  as  in  distillations.     This,  however,  was  not  bomoj 
out  by  facta.     Therefore  the  cliief  use  of  aluminum  at  the  present  timfl 
is  for  trinkets  and  ornaments,  and,  to  a  certain  extent,  for  eookini 
utensils,  its  lightness  rendering  them  far  preferable  to  those  made 
iron.     It  is  aUo  a  constituent  of  many  valuable  alloys,  such  as  aluminuns  1 
bronze,  while  almost  all  fine  analytic  balances  have  beams  of  aluminum* 

Matfnalium  ia  an  aUoy  of  aluminum  with  2  to  10  per  cent,  of  magnesium,  wbicli  j 
iif  vcrv  hirlit  mid  al?*o  permanent.     It  is  used  in  aeroplanes, 

7  ire  of  aluminum  oxide  and  metallic  iron,  which  when  1 

•by  r  ,  react  to  fomi  ferric  oxide  and  iron  with  evolution  of  a  gfoal' 

atnounl  of  hc4i^t,  cveu  us  high  as  3000''C.     It  is  largely  used  for  welding  purpoaea* 

Teats. — Tlic  tests  for  almniiuim  are,  first  of  all,  the  white  precipitate 
obtained  by  treating  a  soluble  aluminum  salt  with  ammonium  sul- 
phiile,  the  precipitate  in  this  case,  however,  not  l)eing  aluminum  sul- 

f}hide,  but  nluminum  hydroxide,     A  similar  precipitate  of  the  floceu* 
ent   h\  is  obtained   by   treating  an  atummum   salt   with 

mjluble  ic\     The  behavior  of  tliis  hydroxide  with  the 


however,  di 


odium  or  potassium  hydroxide  is  used,  on  the; 


hand,  or  am:..    ..  .  .i  liydruxide,  on  the  other,  the  precipitate 

with  an  excess  of  potassium  or  sodium  hydroxide^  with  the  formatiofi^ 
the  aiuminates  of  sodium  and  potassium,  Al(ONa)i  or  .\l(OK)i. 
compotttion  of  thcsct  aluminates  is  discussed  in  the  chapt^^r  on  Sodium 
(p.  433).  On  the  other  hand,  aluminimi  hydroxide  does  not  rediaBotw 
in  an  excess  of  ammonia  water. 
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Aluminum  is  the  first  metal  we  have  studied  having  the  valence 
in;  hence  it  is  well  to  consider  its  combinations.  One  atom  replaces 
three  atoms  of  hydrogen  in  an  acid,  as  shown  by  the  graphic  formulas 
given  below: 

Al-  -°   Al^  Al-  ■" 

)>     -O  y     «S04  Al,(804)« 


Al-  °  Al 


*S04 


AltOs  AlCl, 

Aluminum  Aluminum  Aluminum  sulphate, 

oxide.  chloride. 

It  will  be  noticed  in  the  graphic  formula  of  aluminum  sulphate 
given  above  that  the  SO4  group  is  represented  as  attaching  itself  to 
the  aluminum  atom  with  two  bonds.  That  is,  if  two  atoms  of  hydro- 
gen are  removed  from  H2SO4,  we  have  a  radicle,  S04>  with  two  free 
bonds,  viz.: 


As  these  two  free  bonds  act  exactly  as  any  other  free  bonds,  the 
SO4  group  in  formula-writing  can  be  considered  exactly  as  we  consider 
an  oxygen  atom  with  its  two  bonds. 

It  diould  be  stated  in  passing  that  many  modem  chemists  think 
that  all  aluminum  compounds  contain  two  atoms  of  that  element  ex- 
hibiting the  valence  vi,  and  that  the  formula  of  aluminum  chloride  is 
not  AlCls,  given  above,  but  AI2CI6.  This  idea  is  based  on  the  molecu- 
lar weight  estimations,  for  while  AICI3  would  mean  molecular  weight 
133.5,  the  estimations  give  figures  much  nearer  267.  The  double  for- 
mula, AUCle,  is  explained  as  is  the  formula  FejCU,  which  will  be  considered 
in  the  next  chapter  (p.  503). 

The  following  compounds  of  aluminum  are  official: 

Alum.  Either  99.5  per  cent,  absolute  A1K(S04)2  +  I2H2O  or  99.5  per  cent. 
AlNH4(S04)t  -f  I2H2O. 

Ebcsiccated  aliun.  Either  98  per  cent,  absolute  AlK(S04)j  or  98  per  cent,  absolute 
A1NH4(S04)«. 

Aluminum  hydroxide.     (No  purity  rubric.)     .\l(OH)j. 

ALUMEN— Alum 

(Alum.) 

It  contains  not  less  than  99.5  per  cent,  of  AlNH4(S04)t  +  12HsO  (453.47),  or  of 
AlK(S04)t  +  12HjO  (474.53),  the  label  of  the  container  must  indicate  whether  Am- 
monium or  Potassium  Alum. 
Summarized  Description. 

Both  forms,  in  large  colorless  crystals,  in  crystalline  fragments  or  as  white  powder; 
sweetish,  strongly  astringent  taste;  potassium  alum  is  soluble  in  about  7.2  parts 
of  water,  insoluble  in  alcohol,  quite  soluble  in  glycerin;  ammonium  alum,  somewhat 
leas  soluble  in  water  then  is  the  potassium  compound.     For  details  see  U.S. P.,  p.  39. 

For  tests  far  identity^  for  impurities  (insoluble  matter,  heavy  metals,  arsenic,  iron) 
and  for  assay  see  U.S.P.,  p.  40  and  also  Part  V  of  this  book. 


492  PRINCIPLES   OF   PHARMACY 

Remarks. — It  should  be  noted  that  the  present  pharmacopoeia  makfls 
an  innovation  by  recognizing  under  the  name  "alumen"  either  potaai 
alum,  or  ammonia  alum;  the  only  specification  being  that  each  shall  be 
sold  under  its  own  name.  As  to  potassa  alum,  sometimes  its  formula  is 
written  K2Al2(S04)4+  24H2O,  while  other  authorities  including  the  phar- 
macopoeia give  it  as  KAl (804)2  +  I2H2O. 

At  first  glance,  the  symbolic,  formula,  K2Al2(S04)4  +  24HaO,  aeeixw 
exceedingly  complicated,  but  viewed  in  the  light  of  the  synonym— alih 
minum  and  potassium  sulphate — it  becomes  simplified.  What  is  alu- 
minum sulphate?  We  have  just  learned  above  that  it  is  Al2(S04)^ 
And  potassium  sulphate?  This  is  derived  from  sulphuric  acid,  HjSOi, 
by  replacing  its  two  hydrogen  atoms  with  two  atoms  of  the  univalent 
element,  potassium: 

Hence,  K,S04, 

If  we  add  to  this  aluminum  sulphate,      Al2(S04)j, 

We  get  A1,K,(804)4, 

and  if  we  crystaUize  this  with  24  molecules  of  water  of  crystallisation, 
we  have  the  formula  K2Al2(S04)4  +  24H2O. 

The  reason  that  this  is  not  written  Al2(S04)sK2S04  +  24HtO  is  be 
cause  the  union  between  the  sulphate  of  aluminum  and  px)tas8ium  i 
stronger  than  a  mere  physical  mixture.  While  not  fully  proved,  we  be- 
lieve that  there  exists  between  the  two  salts  a  chemical  relationship, 
somewhat  akin  to  that  between  a  salt  and  its  water  of  crystallization. 

Ammonia  alum  was  the  *'alumen"  of  the  pharmacopoeia  of  1870, 
but  was  replaced  in  the  pharmacopoeia  of  1880  by  the  potassa  alum.  Its 
re-introduction  at  this  time  is  because  it  is  cheaper  than  potassa  alum, 
especially  now  when  potassium  compounds  are  so  scarce. 

Let  us  compare  the  formula  of  these  two  alums,  representing  them  as 
broken  into  the  sulphates  of  the  two  metals : 

Potassium  alum  is K8SO4AI, (804)1  +  24H,0. 

Ammonium  alum  is (NH4)tS04Al2(S04)»   +  24HtO. 

The  only  difference  between  these  two  is  that  in  one  we  have  potafr 
sium  sulphate;  in  the  other,  we  find  ammonium  sulphate,  each  being 
combined  with  aluminum  sulphate  and  with  24  molecules  of  water  of 
crystallization. 

When  we  closely  consider  the  two  formulas  just  given,  we  find  that 
each  represents  one  molecule  of  the  sulphate  of  a  univalent  element, 
one  molecule  of  a  sulphate  of  a  trivalent  element,  and  24  molecules 
of  water  of  crj^stallization.     We  have  seen  that  the  univalent  element 
or  radicle  can  be  changed;  for  in  the  two  aliuns  just  mentioned  one 
contained  potassium  sulphate,  the  other  ammonium  sulphate.    In  likf 
manner  we  can  make  a  sodium  alum  of  the  formula  Na2SO4Al2(S04)j  + 
24H2O.     We  have  changed  the  univalent  element  or  radicle  three  tiroes. 
Can  we  thus  change  the  trivalent  element?     Most  assuredly,  replacing 
aluminum   by  the  trivalent  elements,  iron,  manganese,  or  chromium, 
getting  such  compounds  as: 

K2  SO4  AI2  (S04)i  -f  24H,0 Potassium  alum. 

K2  SO4  Fe2  (804)3  -f  24H2O *'         ferric  alum. 

Kz  8O4  Mn,  (804)3  -f  24H2O '*         manganese  alum. 

K2  SO4  Cr2  (804)3  -f  24HjO **         chromium  alum. 

(XIl4)2  SO4  AI2  (804)3  -f  24H2O Ammonium  alum. 

(Xn4)2  8O4  Fe,  (804)3  -f  24H2O "  ferric  alum. 
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We  see  how  many  alums  can  be  produced;  hence  the  only  general 
definition  of  an  alum  that  can  he  given  is  that  mentioned  above:  **the 
combination  of  one  molecule  of  the  sulphate  of  a  univalent  element  or 
radicle,  mth  one  molecule  of  the  sulphate  of  a  trivalent  element  or 
radicle,  and  with  24  molecules  of  water  of  crystallization/'  Not  only 
do  all  alums  crystallize  with  the  same  proportion  of  water,  but  also  their 
crystal  shapes  are  the  same— in  oilier  words,  they  are  isomorphoits. 

Alum  has  been  made  for  centuries  from  certain  ores  of  aluminum, 
particularly  alum  shale.  This  is  a  form  of  clay  containing  iron  pyrites 
(FeSi),  and  on  letting  the  ore  stand  exposed  to  the  elements  for  one  to 
two  years,  the  ferrous  sulphide  is  changed  to  ferrous  sulphate,  ferric 
Bubsulphate,  and  free  sulphuric  acid,  and  the  latter  in  turn  reacts  with 
the  clay  (aluminum  silicate)  ti*  form  aluminum  sulphate.  Roasting  the 
ore  after  standing  effects  the  liberation  of  more  sulphuric  acid  from  the 
iron  sulphates,  atid  the  roasted  mass  on  lixiviation  Welds  a  solution 
of  aluminum  sulphate  contaminated  with  more  or  less  iron.  Various 
methods  are  employed  in  removing  the  iron,  such  as  long  standing  of 
the  solution  exposed  to  the  air,  when  the  iron  precipitates  as  ferric  oxide; 
placing  pieces  of  iron  in  the  solution,  which  converts  all  the  dissolved 
iron  into  fen^ous  sulphate,  which  is  separated  from  the  aluminum  sul- 
phate by  fractional  crj'staUization. 

The  concentrated  and  pure  aluminum  sulphate  solution  is  then  mixed 
with  potassium  (or  ammonium)  chloride  or  sulphate,  and  at  the  proper 
degree  of  concentration  crystals  of  alum  begin  to  separate. 

Potassium  chloride  is  used  becaose  more  abundant  than  potassium 
sulphatei  and  when  mixed  with  aluminum  sulphate  solution,  yields  a 
double  sulphate  of  potassium  and  aluminum,  as  shown  in  the  following 
equation: 

iAU(80t).  +  6KC1  =  3K,Al,(SOi)i  +  AliCl*. 

Alum  is  also  made  on  a  large  scale  by  treating  the  aluminum  hydrox- 
ide»  which  Is  a  side-product  in  the  cryolite  process  (p.  433).  with  sulphuric 
acid.  Alum  occurs  in  large  crystals  soluble  in  9  parts  of  water  and  freely 
soluble  in  glycerin.  It  is  a  curious  fact  that  from  a  saturated  aqueous 
solution,  the  alum  crystallizes  when  glycerin  is  added  and  likewise 
crystallization  occurs  when  water  is  added  to  a  saturated  glycerinic 
solution. 

Alum  is  a  valuable  astringent,  either  internally  or  else  externally 
in  the  form  of  a  wasli. 

Dwie, — 500  milligrammes  (8  grains). 


ALUMEN  EXSICCATUM— Exsiccated  Alum 

Recipe  and  details  of  manufacture  in  Part  VII. 
Remarks, — This  official  is  obtained  by  the  exsiccation  of  crystallized 
alum,  100  parts  of  the  crystal  yielding  55  parts  of  the  dried  alum.     (See 
p.  974) 

Exsiccated  alum  is  used  as  a  mild  escharotic  under  the  name  of 
;  alum,  being  particularly  eflScacious  for  the  removal  of  that  form  of 
id  growth  developing  in  an  open  sore  called  proud  ttesh.     It  is 
very  rarely  given  internally. 
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ALUMINI  HYDROXmUM— Aluminum  Hydroxide 
(Alum.  Hydros.) 

A  compound  consisting  principally  of  aluminum  hydroxide  [Al(OH)s  »  78.12). 
Condensed  Recipe. 

Dissolve  100  Gm.  alum  in  1  liter  of  water  and  filter;  dissolve  45  Gm.  monohydnted 
sodium  carbonate  in  1  liter  of  water  and  filter.  Bring  both  to  boiling,  pour  the  sodt 
solution  into  the  alum  solution,  add  more  boiling  water  to  the  mixture;  wash  prectpi- 
tate  by  decantation  until  free  from  sulphate,  then  dry  at  40®C.  For  details  see 
U.S.?. 
Summarized  Description, 

White,  bulky,  amorphous  powder;  insoluble  in  water  and  alcohol j  soluble  in  dome 
diluted  acids  and  in  fixed  alkaline  hydroxides;  loses  34  per  cent,  of  its  weight  at  red 
heat.     For  details  see  U.S. P.,  p.  42. 

For  tests  for  identity,  for  impurities  (alkali  salts,  heavy  metals,  arsenic)  see  U.S.P.. 
p.  42. 

Remarks, — Aluminum  hydroxide  is  made  by  adding  a  solution  of 
alum  to  a  solution  of  sodium  carbonate.  This  may  at  first  produce 
aluminum  carbonate,  but  if  such  is  the  case,  it  is  only  for  an  instant, 
the  carbonate  decomposing  with  the  evolution  of  carbon  dioxide,  forming 
a  precipitate  of  aluminum  hydroxide.  In  preparing  aluminum  hydroxide 
it  is  important  that  the  alum  solution  be  added  to  the  sodium  carbonate 
solution,  and  not  the  reverse  method,  as  in  the  latter  case  the  hydroxide 
will  be  contaminated  with  alkaline  sulphates. 

A  point  of  importance  in  the  manufacture  of  chemicals  by  pre- 
cipitation is  this  very  question  of  which  chemical  solution  should  be 
added  to  the  other.  The  pharmacist,  therefore,  should  carefully  con- 
sult the  best  authorities  before  attempting  such  a  precipitation,  as  it 
frequently  happens  that  while  the  product  yielded  by  one  method  is 
perfectly  pure,  that  yielded  by  the  reverse  process  is  practically  worthless. 

One  of  the  most  interesting  things  in  connection  with  fJuminum 
hydroxide  is  its  vast  capacity  for  water,  a  fresh,  well-drained  magma 
of  aluminum  hydroxide  containing  no  less  than  95  per  cent,  of  water. 

Aluminum  hydroxide  is  a  valuable  absorbent,  and  therefore  useful 
in  dusting-powders. 

Aluminum  acetate,  Al(G2Hs02)3  is  an  easily  decomposable  salt  that  can  be  prepared 
by  treating  aluminum  hydroxide  with  acetic  acid.  Solution  of  aluminum  svbaetieii 
(N.F.)  is  prepared  by  dissolvinK  aluminum  sulphate  in  water,  adding  precipitated 
chalk  and  acetic  acid  and  finally  separating  the  clear  fluid  from  the  magma.  It 
contains  7.5  to  8  per  cent,  of  basic  aluminum  acetate  (p.  189). 

Liauor  Alumini  Acetatis  (N.F.).  or  Burow's  soluHon,  is  made  by  mixing  solQtioDS 
of  lead  acetate  and  of  aluminum  sulphate  and  finally  separating  the  clear  fluid  from 
the  magma  of  lead  sulphate.     (See  p.  189.) 

Liquor  Alumini  Acetico-tartratis  (N.F.)  is  a  similar  product  made  from  ahim, 
sodium  carbonate,  acetic  and  tartaric  acids  and  water.     (See  p.  189.)  i 

Alumini  Sulphas  (U.S.  P.  VIII;  N.F.  IV)  or  aluminum  sulphate,  Al,(S04)i  +  .16HA      I 
is  prepared  by  dissolving  moist  aluminum  hydroxide  in  diluted  sulphuric  acid,  m 
then  granulating  the  salt  by  evaporation  of  the  solution. 

Aluminum  sulphate  is  used  internally  as  an  antiseptic,  but  chiefly  extemaiJ.y  ** 
an  astringent.     Its  astringent  properties  make  it  of  great  value  as  a  fixer  in  dyeinf 

Kaolinum  (U.S.P.  VIII;  N.F.  IV),  or  kaolin  is  an  aluminum  silicate  thefonnoa 
of  which  is 

-     OH 
O     *     Al     -     O     -     Si     -     OH 


>■ 


O     -     Al     -     O     -     Si     -     OH 

-     OH 
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It  is  found  largely  in  the  Department  of  Allier,  France,  and  is  of  great  value  in  technic 
as  a  basis  of  porcelain.  A  description  of  the  maniuacture  of  porcelain  is  beyond 
the  limits  of  this  work,  and  for  this  the  reader  is  referred  to  anv  of  the  leading  works 
on  chemical  technology  mentioned  in  the  Preface.  Kaolin  is  of  pharmaceutic  impor- 
tance as  havine  been  suggested  for  use  in  the  manufacture  of  the  pills  of  potassium  per« 
manganate  and  other  explosive  substances,  these  substances  being  mixed  with  kaolin 
and  made  into  a  mass  by  the  addition  of  soft  petrolatum.  Kaolin  is  now  largely  used 
in  the  form  of  poidtice,  made  by  triturating  the  finely  powdered  clay  with  glycerin 
to  a  thick  paste.     A  similar  product  is  cataplasm  of  kaolin,  N.F.     (See  p.  339.) 

Ultnunarine,  is  a  blue  pigment  made  originally  by  pulverizing  the  mineral  lapis 
lasuli.  Analjrsis  showing  that  this  consists  of  silicates  of  aluminum  and  sodium 
combined  with  sulphur,  its  artificial  production  has  been  followed  with  much  success. 
It  is- used  to  whiten  sugar. 

CERIUM 
Symbol,  Ce.     Atomic  weight,  139.2 

Cerium  is  a  rare  metal,  similar  in  many  respects  to  aluminum.  It 
is  of  technical  importance  because  the  "mantle"  of  the  Welsbach  burner 
— ^that  well-known  mode  of  illumination — is  made  of  a  network  of  oxides 
of  cerium,  thorium,  didymium,  and  lanthanum,  the  last  two  elements 
usually  accompanying  cerium  in  its  ores. 

The  sole  pharmaceutic  interest  in  cerium  is  because  one  of  its  salts, 
the  oxalate,  is  official. 

CERn  OXALAS— Cerium  Oxalate 

(Cerii.  Oxal.) 

A  mixture  of  the  oxalates  of  cerium,  didymium,  lanthanum,  and  other  associated 
elements. 
Summeaized  Description, 

White  or  slightly  pink  powder;  insoluble  in  water,  alcohol,  ether  and  solutions  of 
fixed  alkalies;  soluble  in  hot  (not  cold)  diluted  sulphuric  or  hydrochloric  acid;  yields 
47  per  cent,  of  residue  at  red  heat.     For  details  see  U.S. P.,  p.  106. 

For  tests  for  identity ,  for  impurities  (carbonate,  heavy  metals,  arsenic,  aluminum 
and  zinc)  see  U.S.P.,  p.  107. 

Remarks. — Cerium  oxalate  of  commerce,  as  stated  in  the  official 
definition  consists  of  true  cerium  oxalate  CeC204  with  didymium  and 
lanthanum  oxalates;  a  complete  separation  of  these  rare  metals  being 

f)ractically  impossible.     It  is  made  as  a  by-product  of  thorium  salts 
rom  the  ore,  manazite.    The  thorium  salts  are  in  great  demand  for  mak- 
ing Welsbach  mantles. 

It  is  a  valuable  remedy  in  the  vomiting  of  pregnancy.  • 
Dose. — 200  milligrammes  (3  grains). 

CHROMIUM 

Symbol,  Cr.     Atomic  weight,  approximately  52 

Chromium,  like  manganese,  aluminum,  zinc,  and  iron,  stands  mid- 
way between  the  positive  and  negative  elements,  forming  chromium 
salts,  such  as  chromous  sulphate,  CrSOi,  with  strong  acids;  and  chrom- 
ates,  such  as  potassium  chromate,  K2Cr04,  with  alkalis. 

However,  it  is  usually  more  negative  than  positive,  and  in  its  two 
official  compounds,  chromium  trioxide  and  potassium  dichromate,  it 
is  strongly  negative. 
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The  chief  ore  of  chromium  i^  chrome  iron   ore,   KeOtTfOi. 
p.  419.) 

The  word  chromium  is  derived  from  the  Greek  word  chroffws,  meaning 
color,  and  is  so  called  by  reason  of  the  brilliant  cbaracteriijtic  color  of  the 
various  chromium  compounds.  This  name  was  bestowed  on  the  ele- 
ment by  its  discoverer,  Vauquelin. 

The  element  chromium  is  isolated  either  by  the  reduction  of  chromie 
oxide,  with  soot  or  coke,  or,  better,  by  fusion  of  a  mixture  of  the  chlo- 
rides of  chromium,  potassium,  and  sodium  with  zinc.  The  alkaline 
chlorides  act  as  a  flux,  while  an  alloy  of  zinc  and  chromium  depofiita  in 
the  fjottom  of  the  crucible.  This  alloy  is  treated  with  diluted  nitric  acid, 
which  dissolves  the  zinc,  leaving  chromium  as  a  gray  powder. 

Chromium  is  a  jEcray* white,  brittle  metal,  hard  enough  to  scratch 
glass,  and  more  difficult  to  melt  than  platinum.  It  is  not  easily  oxidized 
by  contact  with  air. 

The  characteristic  tests  of  chromium  are  as  follows: 

Ammonium  sulphide  precipitates,  from  the  solution  of  chromium 
compounds,  green  chromic  hydroxide,  potassium  hydroxide  producing 
the  sfime  precipitate;  lead  acetate  solution  precipitates  solutions  of 
chromium  compounds  in  the  form  of  a  yellow  lead  chromate  (chrome 
3''ellow),  which  is  rather  largely  esteemed  as  a  paint.  It  should  not, 
however,  be  used  in  coloring  buns  in  place  of  the  yolk  of  egg,  as  was  tried 
by  the  bakers  of  Philadelphia  some  thirty  years  ago,  with  disastrous 
results* 

Chromium  j^clds  several  oxides — chromium  oxide,  CrO;  chromiam 
tetroxide,  CraOi;  chromic  oxide,  Cr203;  chromium  dioxide,  CrOi;  chro- 
mium trioxide,  CrOj.  The  variation  in  valence  repraniMited  by  these 
oxides  leads  to  considerable  confusion,  and  for  this  reason  the  element 
chromium  was  omitted  from  the  table  of  elements  on  p.  352*  A  similar 
confusion  is  encountered  in  the  naming  of  its  oxides,  it  being  particularly 
unfortunate  that  the  term  chromic  oxide  is  applied  to  CrjOi.  We  have 
been  taught  that  an  '*ic"  oxide  should  yield  the  corresponding  *'ic'' 
acifi,  and  yet  the  official  formerly  called  "chromic  acid''  is  not  deriviHl 
from  CrtOj,  but  is  none  other  than  chromic  trioxide,  mentioned  above. 


CHROMn  TRIOXIDITM— Chromium  Trioride 

(Chrom.  Triox.— ( ■hroinic  Acid — C'hromic  Anhydride) 

It  fontiiins  not  leas  than  95  per  cent,  of  Crd  (100.00).     Pfo«erve  it  tn  gbMft- 
itoDfM^rfHJ  hatUM.     Caution :  Chromium  Trioxidr  nhotjld  tioi  be  brought  tnto  eanUiel 
witli  unciinic  aubatAticeft,  as  serioufl  accidents  are  liable  to  result. 
SummarUtd  [htitcrif)tutn, 

HinaU,  purpliiih-nKi,n<5edli»-«hapeciy»tiilaor  rhombie  prisms;  deatrui^tivr  to  finim*! 
or  vidcetablo  ti>eiies:  deliqiiearent;  solubfr  in  ntx>itt  0*6  nfirt  of  ik  <•«§ 

(mnetimes  with  Qxplonioriiii)  inulcohol  ami  other  organic »olvunt8; on  >  ri% 

mm  iMAcs,  then  diiMociates  with  oxygtm  and  other  chromium  oxidca.      Fur  dctAib 
000  tT.8R,  p.  110, 

For  tsaUf&r  ideruiiy,  for  impurities  (milphuHc  aoid)  and  for  atmif  bbb  U.8»P.,  p, 
110  and  nko  Pkrt  V  of  thU  book. 

Remarks,— This  comix)iin<l  hits  the  formula  CrOj.  In  this,  aA  in  sul- 
ihuric  oxide,  SOj,  the  viUence  of  the  charueterifttic  elemei»t  is  vi.     It  mil 

seen  that  this  »(j-cnlled  acid  i«  in  reality  an  oxide,  the  true  acid  (the 
formuUi  of  which  i?*  HjOOi,  and  thus  similar  to  that  of  sulphuric  Mid, 
HiSO*)  eici^tinK  only  in  solution. 

The  offieial  id,  therefore,  the  anhydride  of  tnie  chromic  acid;  an 
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anhydride  of  an  acid  being  an  acid  deprived  of  what  water  it  possessed 
in  the  form  of  hydroxyl  groups.  This  is  the  first  acid  anhydride  which 
we  have  studied  that  is  commonly  gi%^en  the  name  of  the  acid:  the  other 
official  one  being  arsenous  acid.  In  both  cases  they  are  called  acids 
instead  of  oxides  l)ecause  they  are  tlie  nearest  approach  to  the  true  acid 
which  can  be  obtained  in  the  sohd  fotm,  and,  moreover,  on  dissolving 
these  oxides  in  water,  the  true  acid  is  produced* 

Chromic  acid  is  made  by  treating  the  potassium  dichromate  with  a 
molecular  quantity"  of  sulphuric  acid  by  the  following  reaction; 

KjCrjOi  +  2H1SO4  =  2Cr03  +  2KHS04  +  H^O. 

It  win  be  seen,  from  the  equation,  that  only  enough  sulphuric  acid 

used  to  convert  the  potassium  into  potassium  bisulphate.     This  salt 

(removed  by  crj^stallization,  and  the  mother  hquid  then  further  concen- 

Ited,  when  the  crop  of  chromic  acid  cr>^stals  is  produced.     Thase  cr>^s- 

cannot  be  dried  as  in  ordinarj^  cases  by  placing  on  bibulous  paper, 

since  chromium  trioxide  is  a  very  powerful  oxidizing  agent,  and  will 

decompose  most  organic  substances,   inchiding  paper.     Therefore,  in- 

eteskd  of  paper,  some  inorganic  absorbing  surface  must  be  used.     For  this 

purpose  unburnt  porcelain  or  clean  fire-brick  is  excellent.     If  the  use  of 

either  of  these  is  inconvement.  drj'ing  plates  of  plaster  of  Paris  can  be 

uiied  with  excellent  results.     Such  plates  are  made  by  making  a  fairly 

thick  paste  of  plaster  of  Paris  in  water,  and  allowing  same  to  set  in  an 

appropriate  mold,  for  example,  the  cover  of  a  pasteboard  box — and  after 

thoroughly  drying  the  porous  plate  is  obtained. 

By  reason  of  the  oxidizing  action  of  the  chromic  acid  the  pharma- 
ix>pc£ia  sounds  a  note  of  warning  against  triturating  this  chemical  with 
~  ily  oxidizalile  material.  Hence  beware  of  prescriptions  directing 
romic  acid  dispensed  in  pills.  These  must  not  be  made  with  ordinary 
exeipient,  but  with  petroleum  mass  (kaolin  and  soft  petrolatum).  The 
oxidizing  action  of  chromic  acid  is  used  for  the  cleaning  of  mortars,  as 
already  explained  on  p.  115,  Chromic  acid  is  also  very  largely  used  in 
oxidation  processes  in  organic  chemistr>%  for  such  purposes  where  nitric 
acid  would  act  too  powerfully.  Medicinally,  chromic  acid  is  used  almost 
entirely  as  a  caustic,  and  its  use  in  this  way  is  usually  limited  to  the  re- 
moval of  corns  or  warts.  For  this  purpose  it  is  very  effective,  but  it 
should  be  applied  only  by  a  skilled  operator,  as  careless  handUng  of  the 
chemical  in  such  cases  is  apt  to  result  in  dangerous  wounds. 

Chromium  sulphate,  Cr-(S04)i,  is  made  by  treating  chromic  hydroxide  with  sul- 
phuric acid.  It  occurs  in  dark: -green  scales,  soluble  in  water  and  is  used  in  neuraa- 
theaia  and  id  prostatic  troubles  in  4-grain  doses. 

POTASSn  DICHROMAS— Potassium  Dichromate 

This  salt  has  already  been  discussed  under  the  potassium  compounds, 
and  here  it  is  only  necessary  to  state  that  it  is  used  chiefly  as  an  oxidizing 
agent,  and  for  this  purpose  is  used  with  sulphuric  acid,  thus  liberating 
ehromic  acid. 

E  URANIUM 


Symbol  IJ.     Atomic  weight,  238.5 

ranium  is  one  of  the  rarer  metals  whose  chief  ore,  pitch  bknd,  has 
leceutly  come  into  prominence  as  the  source  of  radium.    Like  radium 

S8 
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salts,  those  of  uranium  exhibit  radio-activity.     One  uranium  salt  is  recog- 
nized in  the  present  pharmacopoeia. 

XTRAim  NITRAS— Uranium  Nitrate 

(Uran.  Nit.) 

It  contains  not  less  than  98  per  cent,  of  U0s(N0a)t  +  6HsO  (502.62)  (urmayl 
nitrate).     Preserve  it  in  well-closed  containers,  protected  from  light. 
Summarized  DescnpHon, 

Light  yellow,  efflorescent  prisms;  bitter  astringent  taste;  radio-active;  freely  soluble 
in  water,  alcohol  and  ether.     For  details  see  U.S. P.,  p.  483. 

For  tests  for  identity ^  for  impurities  (heavy  metals,  alkaline  earths,  iron,  manganese, 
zinc,  uranous  compounds,  sulphates)  and  for  cusay  see  U.S. P.,  p.  483  and  amo  Part 
V  or  this  book. 

Remarks. — Uranyl  nitrate  is  a  salt  in  which  uranium  exhibits  the 
valence  vi.  It  is  made  dissolving  uranium  oxide,  UrOs,  in  diluted  nitric 
acid  and  cr3rstaUizing  the  resulting  fluid. 

It  occurs  in  light  yellow  prisms,  is  radio-active  and  is  quite  soluble  in 
water,  alcohol  and  ether.     It  is  used  (with  caution)  in  diabetes. 

Dose, — 10  milligrammes  ()^  grain). 
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CHAPTER  XXXI 
IRON 


Symbol,  Fe.     Atomic  weight,  approximately  56 

The  most  useful  and  abundant  of  metals  is  iron.  Its  use  is  so 
diversified,  botli  technically  and  pbarmaceutically,  that  we  must  give 
it  careful  consideration.  No  other  metal  furnishes  more  officials,  and 
almost  without  exception  these  are  valuable. 
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The  element  is  widely  distributed  on  the  earth,  but  in  no  place  aa 
the  pure  metal.  It  oxidizes  (rusts)  so  rapidly  that  it  cannot  long  remain 
pure  in  the  earth's  atmosphere.  We  find  pure  native  iron  only  in  meteoric 
stones  which  fall  from  the  heavens,  and  are  supposedly  fragments  of  the 
sun's  substance-  This  leads  us  to  the  conclusion  that  the  sun's  atmos^ 
phere  must  be  composed  of  some  gases  other  than  oxygen. 

LThe  principal  ores  of  iron  found  on  the  earth^s  surface  are  as  foUoivs; 
Magnetic  iron  ore  or  lode'Stone.  This  ore,  the  history  of  which  has  been 
discussed  on  p*  485,  has  the  formula  FcaO^,  and  is  supposed  to  he  a 
ferrous  ferrate,  FeCFeOj)*,  being  derived  frura  a  hypothetic  acid,  HFeO?, 
which  is  analogous  to  the  aluminic  acid  already  described  on  p.  433, 
thi 


I 


I 


Tbe  name  ferric  acid  is  not  applie<l  to  this  compound,  however,  as  it  appears 
that  there  id  an  acid,  HjFeO*,  in  which  iron  shows  the  valence  vi. 
The  potassium  salt  of  this  acid,  KsFeO*,  is  known. 


This  magnetic  iron  ore  is  used  more  by  reason  of  its  magnetic  prop- 
erties than  as  a  source  of  iron*  The  commercial  ores  are  chiefly  red  hema- 
tit€f  FeiOj,  spathic  iron  orc^  FeCOs  and  iron  pyriles^  FeSj.  This  last 
has  already  been  discussed  on  p.  400,  as  one  of  the  sources  of  sulphuric 
acid,  so  here  it  need  only  be  stated  that  the  term  pyrites  is  derived  from 
the  Greek  word  pyroSf  fire,  and  is  used  in  this  case  because^  when  the  ore 
is  struck,  it  emits  sparks.  Iron  p^Tites  is  also  interesting  as  being  the  only 
iron  compound  in  which  iron  shows  the  valence  t\'.  Besides  these  com- 
mercial sources  of  iron,  references  should  be  made  to  the  fact  that  this 
element  is  found  in  chlorophyll  and  in  the  l>lood,  and  in  both  cases  its 
presence  is  necessary  to  the  life  of  both  plant  and  animal.  So  soon  as 
the  chlorophyll  of  the  plant  or  the  hematin  of  the  blood  becomes  defi- 
cient in  iron,  the  assimilation  processes  of  the  plant  or  animal  economy 
lejssens,  with  corresponding  disastrous  results  to  the  organism.  When 
iron  is  absent  from  the  chlorophyll  of  plants  or  from  the  blood  corpuscleB» 
fluch  plants  or  animals  are  said  to  be  anemic. 

Iron  has  been  kno\\Ti  from  ancient  times  as  one  of  the  most  valuable 
of  metals.  In  fact,  one  of  the  most  important  st(*ps  in  the  development 
and  progress  nf  humanity  is  knuwn  Ijy  the  anthropologists  as  the  transi- 
tion from  the  stone  to  the  iron  age. 

VARIETIES  OF  IRON 

The  commercial  forms  of  the  metal  iron  can  be  roughly  divided 

into  three  groups — cast  iron,  steel,  and  wrought  iron.     The  difference 

between  these  three  groups  is  based  on  the  amount  of  carbon  contained 

the  metal.     Thus,  msi  iron  cont^iins  from  3  to  6  per  cent,  carbon; 

i,  from  0.8  to  1.8  per  cent,  of  carbon;  and  mraughi  iron,  from  0.2  to 

L6  per  cent,  carbon. 

The  origin  of  these  different  varieties  of  iron  is  merely  a  question 
of  tlie  manipulatiun,  Caj^t  iron  is  prepared  by  treating  the  ore  (an 
oxide  of  iron)  with  coal  and  limestone  in  the  presence  of  a  i>last  of  air. 
'  '"lie  coal  in  this  case  acts  as  a  reducing  agent,  as  shown  in  the  following 
lation : 

Fe,0,     -h     C,     =     Fe,     +    300, 

The  carbon  monoxide  produced  also  acts  as  a  reducing  agent  on  the 
Ofe,  ultimately  escaping  as  carbon  dioxide  (COa).  The  function  of  the 
Umi^one  is  to  form  ti  com  I  )i  nation  with  the  j^ificates  naturally  found  in 
ore,  the  resulting  calcium  silicate  separating  in  the  form  of  slag^  it  float- 
ing on  the  surface  of  the  molten  iron.    This  process  goes  on  in  a  special 
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apparatus  (blast  furnace)  lined  with  brick  or  fire-clay,  and  it  is  ao  ar- 
ranged that  the  process  is  L-ontinuous;  alternative  layers  of  the  ore, 
coal,  and  limestone  being  dumped  in  at  the  tup,  meeting  the  5er>'bla8i 
procluced  by  combustion  of  the  preceding  portions  of  coal  about  midway 
down  in  the  apparatus,  and  molten  iron  drawn  from  the  bottom* 

Wrought  iron  is  prepared  by  removing  all  tiie  carbon  from  the  cast 
iron  by  keeping  the  latter  in  the  molten  state  for  a  time  sufficient  to 
burn  the  carbon  contained  therein  by  contact  w\ih  the  air.  There  iir© 
two  general  methods  of  accomplishing  this  result:  first  and  ohleM  is 
called  puddlingt  and  consists  of  melting  the  cast  iron  in  flat  vessels  hav- 
ing considerable  surface  exposed  to  the  air,  and  stirring  same  vigoroualy 
with  an  appropriate  paddle  or  spoon  until  all  the  carbon  has  t'onibined 
with  the  oxygen  of  the  air.  In  the  more  modern  method  the  molten 
cast  iron  is  submitted  to  the  action  of  an  air-blast,  being  constantly 
stirred  all  the  Tvhile. 

Steel,  as  will  be  noted  above^  contains  a  carlxin  percentage  midway 
between  that  of  cast  iron  and  wrought  iron.  Hence,  by  the  proper 
blending  of  the^e  two  forms  of  iron^  a  steel  of  any  carbon  percentage 
can  be  obtained,  the  calculation  in  this  case  being  by  the  process  of 
alligation,  similar  to  that  already  descril>ed  on  p.  59* 

This  blending  is  performed  by  the  Bessemer  process,  the  operation 
being  carried  on  in  a  special  apparatus  called  the  Bei^semer  converter^ 
consisting  of  a  huge,  pear-shaped  veissel^  lined  with  fircvbrick,  revolving 
on  a  pivot  in  such  a  w^ay  that  it  can  be  inverted*  Into  this  converter 
the  molten  cast  iron  is  poured,  a  blast  of  air  passed  therein  until  the 
cast  iron  is  converted  into  MTought  iron.  The  wrought  iron  is  then 
blended  with  sufficient  cast  iron  to  make  a  finished  product  of  exactly 
the  carbon  content  desired.  Besides  the  Bessemer  method,  steel  is  now 
made  largely  by  the  open-hearth  process.  Crucible  steel  is  the  name  given 
special  types  of  steel  made  in  high  black-lead  crucibles  and  now  the 
Heroult  furnace  is  used  for  preparing  such  steels.  It  is  needless  to  aay 
that  this  explanation  of  the  manufacture  of  the  three  forms  of  iron  is 
superficial,  extended  comment  thereon  being  beyond  the  limits  of  Ihia 
volume,  and  for  full  details  of  the  process  the  reader  is  referred  to  the 
articles  and  books  mentioned  in  the  bibliography  at  the  end  of  thia 
chapter*^ 

It  might,  however,  be  stated  that,  for  the  modem  manufacture  of 
steel,  many  recipt*s  are  employed,  and  each  modification  is  usually 
the  secret  of  the  individual  ironmaster.  Thus,  in  making  theae  sptMrial 
steels  many  of  the  rarer  elements,  sueh  as  uranium  and  vanadium  are 
added  to  impart  the  desired  toughness  to  the  steel. 

Ona  modifieAtlon  ol  steel  maciulacture  ia  worthy  of  passing  notice*  A  groftt 
ctmwbiick  in  the  mimufacture  of  «teel  from  the  iron  ore  obtaiaed  in  ecmtsiisiilil 
EXinipo  was  due  to  the  fact  that  thia  ore  contained  a  considerable  amount  of  pkoi* 
phorua^  which  cauaod  the  finished  steel  to  be  brittle,  and  hence  comparmtively  — * 


A  remtHJy  for  thtH  condition  was  diacovercd  by  Thomas  and  Clilchruitf  who  imtjgwd 
the  Himplc  method  of  Lining  the  Beasemer  converter  with  catctned  doIonilt4?,  Vtnm 
the  photiphorus-beimng  ores  were  converted  into  wrought  iron  in  hmvI  f9« 

the  phcvphorus  wan  absorbed  by  the  calcium  and  magnesium  of  the  dol-  rt^ 

v^  formation  of  the  phosphatf^  of  theac  two  metals.     Not   onl>    dota  th» 

1  ;'>rd  a  ready  means  of  removing  the  phosphorus  from  the  ore,  but  the  doto- 

ruiu>  1 1  rung  is  thorc^by  ooQ  verted  into  calcium  and  mmncBimn  phosphateo^  baving 
ready  sale  as  a  fertiliser. 

The  propertie>s  of  iron  must  be  discufised  under  the  three  diversified 
forms  just  described.     All   tlinn*  forms  of  iron — cast  iron,  steel,  mod 
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wrought  iron — act  chemically  as  iron,  all  dissolving  in  acids  to  form 
ferrous,  and  eventually  ferric^  salts.  Another  point  showing  their  iron 
origin  is  the  fact  that  all,  whsn  exposed  to  the  moist  atmosphere,  oxidize 
with  the  formation  of  Fe^Oa,  which  is  familiar  to  all  under  the  name  of 
iron'rust  Ph3rsically,  the  three  forms  show  a  marked  dis-similarity.  Cmt 
iron^  for  example,  melts  at  1150°C.,  is  quite  brittle,  and  hence  breaks 
when  hammered.  This  variety  is  called  cast  iron  because  it  shares  with 
wat^r  and  with  bismuth  the  property  of  expanding  at  the  moment  of 
solidification.  Steel  metts  at  1400'^C.,  and  is  the  reverse  of  brittle^  being, 
when  properly  tempered,  the  most  elastic  of  metals.  It  is  very  hard, 
and  hence  it  Is  but  shghtly  affected  by  the  blows  of  a  hammer,  not  break- 
ing as  east  iron  does,  and  not  flattening,  as  does  wrought  iron.  Wrou^hi 
iron  melts  at  1500°C.,  and  is  neither  brittle  nor  elastic,  but  is  very  mallea- 
ble. In  fact,  a  commercial  term  for  this  form  of  iron  is  vialknble  irony 
and  to  this  property  is  due  its  use  in  the  arts. 

There  are  now  ao  many  commercial  varietit^s  of  metalUo  injn  that  the  Une  of 
demarkation  between  cast  iron,  ateel  and  wnm^lit  irorii  is  difficult  Ut  dniw.     Richarda 
that  aU  malleable  irons  and  steela  containing  less  than  2  per  cent,  of  iron  be 
steel  and  that  all  noo-malleable  iron  be  designated  as  cast  iron. 

Of  the  commercial  forms  of  iron  just  mentioned,  wrought  iron  is  the 

irest  approach  to  the  pure  element;  steel  and  cast  iron,  being  now 

considered  as  mixtures  of  iron  with  varjdng  proportions  of  iron  carbide* 

Tests. — The  tests  for  iron  and  its  salts  are  as  follows:  The  black  pre- 
cipitate obtained  by  treating  its  solution  with  ammonium  sulphide;  the 
mldish-brown  magma  by  treatment  of  ferric  solutions  with  ammonium 
hydroxide,  this  precipitate  being  formerly  official  under  the  name  of /erri 
cridum  hydratum;  and  the  black  coloration  produced  on  treating  an  iron 
solution  with  tannin.  This  latter  mixture,  when  combined  with  appro- 
priate adhesive  agents,  forms  the  typical  black  ink^  and  is  of  pharmaceutic 
interest  because  such  black  coloration  is  produced  whenever  an  iron  salt  is 
combined  with  the  preparation  of  a  drug  containing  tannin. 

Besides  these  tests,  far  more  characteristic  are  potavssium  ferricyanide, 
which  gives  a  blue  precipitate  with  ferroi/,sr  salts,  and  potaasiura  ferro- 
cyanide,  which  gives  a  blue  precipitate  with  ferric  salts.  An  exceedingly 
delicate  test  for  ferric  salts  is  the  red  color  produced  by  potassium  sulpho- 
cyanate. 

Metallic  iron  is  recognized  by  the  pharmacopoeia  in  two  forms,  namely, 
ferrum  and  ferrum  reducium. 

FERRUM— Iron 

(Ferr.) 
Metftllie  iroit  [Fe  ««  55.84]  in  the  form  of  fine,  bright  wire. 

Remarks,— This  is  wrought  iron,  usually  in  the  form  of  fine,  bright, 
non-elastic  wire,  and  a  popular  variety  of  this  is  what  is  commercially 
termed  card-teeth^  consisting  uf  small  points  of  iron  wire  used  as  the  teeth 
of  appliances  employed  in  carding  wool  and  cotton. 

In  dissolving  card-teeth  in  acids,  hydrogen  is  evolve<l,  as  showTi  in 
the  following  equation : 

Fe     +4    nSO     =     FeSO*     +     H,, 
but  at  the  same  time  it  vnll  be  noticed  that  a  peculiar  odor  is  emitted. 
This  odor  is  due  to  the  hydrocarbon  produced  by  the  combination  of  the 
hydrogen  with  the  carbon  contained  in  the  card-teeth. 
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Iron  wire  is  recognized  by  the  pharmaenpo^ia  only  as  a  source  of  I 
compounds,  it  being  the  most  couveuient  form  from  which  to  make  tl 
saltH  of  the  metal 


FERROM  REDUCTUM— Reduced  Iron 

(Ferr,   Reduct. — Fpmim    Red  actum — Iron   by    Hydrogen — ^levec 

Iron) 


upon  forrir  oxicj 


Iron  reduced  to  the  metallic  state  bv  th«  action  yf  hydrogen 
It  cun tains  not  less  than  90  per  cent,  of  tiietaUii*  iron  [Pe  <■  55 J 
well-stoppered  contaiaeiii. 
*SufHfnaru(4  Dcirription. 

Very  fine,  gniyish -black,  lastt^rlo»8  powder;  insoluhte  in  wtil4?r  ur  iilcohol;  i| 
on  heating,  forming  ferros»o-ferric  oxide.     Fur  dntails  aec  U.8J*.»  p.  I7i 

For  ieaia  for  uUtnlUvt  for  impuriiies  faraenic.  sulphide)  and  for  iM«ay  ««»  VM. 


p.  172  and  abo  Part 


'  this  book. 


Reduced  iron  represents  a  chemically  pure  form  of  iron;  hence  8U 
posedly  entirely  free  from  carbon.     It  in  prepared  by  placing  eubcarbo 
ate  of  iron  (virtually^  ferric  oxide,  FejOj)  in  a  tube  of  Bohemian  glasfl 
a  piece  of  iron  piping,  some  four  feet  long,  and  one-half  to  one  inch  in 
diameter.     Hydrogen,  produced  in  the  ordinary  way  (zinc  and  acid 
p.  479),  is  piiAse^l  through  the  tube,  which  h  placed  in  an  appropria 
coal  or  gas  furnace  and  heat  is  applied  after  the  air  liaH  been  expellefl  fro 
the  tube  In'  the  current  of  hydriigen,  which,  pa^'^ing  over  the  heated  ferrii 
oxide,  reduces  it  to  pure  iron  by  the  following  reaction: 

Fe/>,  4-  3H»  -  Fci  ^  3H,0. 

This  explains  its  synonyin,  iron  by  hydrogen. 

Before  removing  the  reduced  iron  from  the  tul>e,  care  must  be  taken 
to  see  that  the  same  be  perfectly  c<joled.     If  the  iron  be  poured  out  whi 
still  hot,  its  affinity  for  the  oxygen  of  the  air  is  so  great  that  it  directi 
combines  therewith,  with  the  formation  of  a  vivid  flame.    Such    su' 
stances  which  spontaneously  ignite  when  brought  into  contact  with  t 
air  are  said  to  be  purophoric,  and  as  a  striking  illustration  may  be  eit 
antimony  sulphide.     Some  writers  claim  that  pure  reduced  iron   is  n 
pyrophoric,  that  phenomena  being  caused  by  presence  of  ferrous  oxidet 
FeO. 

Reduced  iron  is  a  valuable  tonic* 

Dose, — 60  milligrammes  (I  grain). 

The  following  compounds  of  iron  are  official: 

t^wftm*  SalU: 

fiMchamtcHl  ferrous  cnrlHJnate.     At  least  15  per  C4Wit.  absolute  FeOCK 
Mass  of  ferrous  cnrhoniiU*.     At  leiist  35  per  cent.  tibsolul<?  FeCO*. 
Pills  of  ferroUH  carljonate.     At  li^ast  0.06  Gm.  FeCOi  to  each  pill 
Svmp  of  fcrrouff  itxlidc,  4.75  to  5,25  per  cent,  ftb»»>lute  Fel,, 
l*iU»  of  ferrous  lodidt'  contain  0.04  (Jm.  iron  iin«l  0.05  drn,  iodine  l4j  each  pill. 
F.rr-.M.  -^.ir.K.r.        \t  i,*^t  90,5  percent,  jibsohitc  FeS(),  -f  7H.(). 
f  tie.     At  least  80  per  cent,  absolute  Fc80i. 

<  :  bate,  FoSO*  -h  7U,0. 

Fts 

f  I'iride  (FeGU)  contains  at  least  20  per  coot.  meiAllie  iron. 

tkiluiiuti  of  feme  chloride  eontains  29  per  coot,  absolute  FeClt  or  10  to  11 

cent,  metallic  iron*  ^ 

Tinetupp  of  ferric  chloride  contains  about  13  pc«r  cent,  ahs^ilute  FeCli  or  C4ft  per 

eent.  metallic  iron. 
Fcvrtc  Kydrotide  with  magneaiiim  o4dde>     A  magma  ooniostinK  of   F«(OU>y 

mafEDesiutn  «ulphAtc,  and  water. 
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Solution  of  ferric  sulphate  contums  about  36  fier  cent,  FeafSO«)s  or  0,5  to  10.5 

per  cent,  metallio  iron* 
Solution  of  ferric  dub»alphate  cousmtfl  of  baaic  ferric  sulphate;  containfl  13  to  14 

per  cent,  metallic  iroa. 
Solution  of  iron  and  ammonium  acetate.     A  pharmaceutical  containing  4  per 

cent,  tincture  of  ferric  chloriiic 
,  Seide  Salts  of  Iron: 

Iron  and  ammonium  citrate  contain  at  least  16  per  cent,  metallic  iron. 
Iron  and  quinine  citrate  contain  at  least  13  per  cent*  metallic  irun. 
Ferric  phosphate  contains  at  least  12  per  cent,  metallic  iron. 


It  will  be  seen  that  iron  compounds  in  the  above  table  are  grouped 
into  ferrous  salts^  ferric  salts,  and  scale  salts  of  iron.  The  latter,  which 
are  pharmaceutic  preparations  rather  than  definite  chemicals,  mil  be 
discussed  by  themselves  (p,  517).  The  ferrous  salts  and  ferric  salts  are 
combinations  of  acids  with  iron,  the  latter  exhibiting  two  different 
valences. 

Reference  to  the  elemental  table  on  p.  352  shows  that  iron  is  one  of 
the  positive  elements  which  possess  more  than  one  valence^  and  that, 
while  the  variation  in  the  valence  of  negative  elements  is  almost  in- 
variably a  difference  of  two — say  i,  in,  v,  vn,  or  n,  w,  \^— thus  agreeing 
with  Frankland's  bond  idea,  explained  on  p.  350,  the  variation  of  iron, 
expressed  in  that  table,  is  ii  and  rii,  the  two  phases  of  the  element  being 
expressed  as  ferrous  and  ferric  respectively. 

The  formulas  of  ferrous  compounds,  such  as  ferrous  iodide,  Fel2,  or 
ferrous  sulphate,  FeSO*,  are  easy  to  comprehend  if  one  bears  in  mind  that 
bivalent  iron — iron  \nth  two  free  bonds — acts  exactly  as  does  bivalent 
calcium,  and  all  that  was  said  of  the  formulas  of  alkaline  earth  metals 
on  p*  459  applies  to  ferrous  salts. 

In  giving  the  valence  irr  to  the  ferric  form  clearness  is  possibly  sacri- 
ficed for  brevity,  and  it  is  well  to  explain  that  there  has  been  much  dis- 
cussion on  the  valence  of  ferric  iron,  some  giving  the  valence  lu  (Fe*"}, 
and  others  giving  two  molecules  of  iron  with  the  valence  vi^ — (Fei)^*. 
The  latter  view  was  that  accepted  by  the  United  States  Pharmacopceia 
of  1890,  but  at  the  revision  of  1900  the  trivalent  view  was  accepted,  and 
as  a  result  the  formula  of  ferric  chloride  is  ^ven  as  FeClj  in  the  present 
'  pharmacopoeia* 

The  formula  FejCU  is  accepted  by  some  chemists  {Deville  and  Troust. 
also  Friedel  and  Crafts)  because,  in  the  first  place,  the  molecular  weight 
^estimations  place  it  nearer  that  of  the  formula  FesCU  than  that  of  FeClg, 
and  then,  too,  if  the  formula  Fe2Cl8  prevails,  it  would  show  the  valence 
of  ferric  iron  to  be  r\%  thus  maintaining  the  regularity  in  valence  variation 
noticeable  in  the  negative  elements.  If  iron  has  the  valence  w,  two 
atoms  would  link  together  just  as  two  carbon  atoms  link  in  ethane  (see 
p.  567),  giving  the  following  formula: 


Fe 

I 

Fe 


—CI 

CI 

—CI 

-CI 

CI 


Fe,CU 


The  only  reason  that  such  formulas  as  FeCU  are  employed  instead 
of  FciClf  is  for  sake  of  brevity. 
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FERROUS  SALTS 

Ferrous  mrbonate,  FeCOs,  is  official  in  three  forms:  the  saccharatedi 
the  mass  and  the  pills.  In  all  these  preparation's  the  carbonate  is  manu- 
factured in  about  the  same  way — treatment  of  ferrous  sulphate  with  an 
alkaline  carbonate.  In  the  saecharated,  sodium  bicarbonate  is  used; 
and  in  the  other  two,  potassium  carbonate  is  employe<b  the  reaction  in 
the  latter  case  being — ^if  we  use  cr>'stallized  ferrous  sulphate — 

FeSOJHtO  4-  K,CO.  -KtSO*  <f  FeCO,  +  TBfi 
278  lan  174  U5  120 

This  means  that  every  278  grammes  of  crystallized  ferrous  sulphate  will 
produce  1 16  grammes  of  ferrous  carbonate.  If  sodium  carlx)nate  is  used 
the  reaction  will  be  similar  except  that  sodium  sulphate  mil  be  the 
by-product* 

Uncombined  ferrous  carl»onate  is  very  unstable,  going  over  into 
ferric  oxide  by  the  following  react iriii: 

2FeOOi  -f  O  «  2Cih  +  FejO,. 

(Fforxi  tlir  \ 

The  iron  carlxmate  or  subcarbonate  of  iron  usually  found  in  stores, 
a  red-brown  powder,  is  almost  entirely  FeaOi— (*ommon  iron-rust.  The 
oxidation  of  the  carbonate  may  be  partly  prevented  by  protecting  the 
salt  with  sugar,  and  accordingly  we  find  that  all  four  official  preparations 
just  mentioned  have  sugar  as  an  ingredient. 

FERRI  CARBONAS  SACCHARATUS— Saccharated  Ferrous  CarboMte 

(Ferr.  Carb.  Saccli.) 

S»echarated  Ferroua  Carbooate  contains  not  leas  than  15  per  cent,  af  Fi^CSOi 
(115.84).     Preserve  it  in  small,  well-stoppered  bottles^  exposed  to  light, 
Candensied  Recipe. 

DimnWe  50  Gm.  ferrous  sulphate  in  200  mils  of  hot  distilled  water^  add  a  frw  drrip4 
of  dilut4?d  sulphuric  acid  and  filter;  diAKilve  36  Gm.  sodium  bicarbonate  in  M)0  nnh 
of  diatille<l  wtit^r  at  50°C.  and  filter.  Put  the  soda  solution  into  a  6aak,  pour  in  thi* 
troQ  solution,  fill  flask  with  l>oiUug  di.^tiUe<i  water  and  lot  mixture  stand  until  sedi- 
tneiited.  Then  i^iphon  off  supernatant  liquid^  wash  precipitate  by  sedimentation  and 
dphonini;  until  free  from  sulphates,  strain  on  strainer,  mix  with  sugar  and  sugar  of 
milk,  cvaponitc  on  a  water-bath  to  dryness  and  then  powder,  adding  enough  migar 
to  make  100  Gm.  For  detaOs  see  U.S.R 
Summariznl  De^trripiion. 

(trrf*ni?ih'hn)wn  ptiwder;  Kmthmlly  oxidijietl  in  air;  sweetish  ferr n gin oiia  f 
parti  V  Rolvjbio  in  w  it*r:  completelv  mdubiir  in  diluted  hydrochloric  acid,  with 
veaoence.     For  U-S.P.,  p.  Irt5, 

For  (esU  for  '»r  impurilien  (sulphates)  and  for  ossaj^  ace  U^S-P.,  p,  t€& 

and  also  Part  V  of  li 

It  will  be  8een,  ii  nn  ;lkc  above  process^  that  this  compound  is  macie 
by  pouring  a  **oUition  of  ferrous  sulphate  into  a  solution  of  sodium  bi- 
eart)onatc^  and  washing  the  precipitatetl  ferrfuw  carbonate  with  botlitif 
wat«r,  all  the  time  using  precautions  to  prevent  access  of  air.  The 
washed  precipitate  ia  then  mbced  ^\^th  sugar,  and  evaporated  to  dryneM 
on  a  water-bath^  and  finally  mixed  with  a  sufficient  quantity  of  sufiir 
to  make  the  finished  product  contain  about  15  per  cent,  of  ferrous 
csarbonate. 

The  saccharated  carbonate  has  all  the  properties  of  ferrous  carbonate, 
and  ifl  a  chalylx*ate  tonic,  particularly  indicated  in  anemia. 

Dose, — 25()  milligrammes  (4  grains). 
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MASSA  FERRI  CARBONATIS— Mass  of  Ferrous  Carbonate 

The  recipe  for  this  body,  commonly  called  Vallet's  mass^  as  well  aa 
full  details  of  manufacture,  will  be  found  in  Part  VIL 

It  is  made  by  pouring  a  solution  of  ferrous  sulphate  into  a  solution  of 
sodium  carbonate,  removing  the  resulting  sodium  sulphate  by  washing 
with  warm  water,  to  which  a  sufficient  amount  of  syrup  has  been  added 
to  prevent  oxidation;  the  drained  product  is  then  combined  with  honey 
and  syrup.  This  preparation  should  contain  at  least  35  per  cent*  of 
ferrous  carbonate*  as  is  figured  out  on  p*  I001> 

Dos€.— 250  milUgrammes  (4  grains). 

PILULE  FERRI  CARBOKATIS— Pills  of  Ferrous  Carbonate 
(Pfl-  Ferr,  Carb. — ^Chalybeate  Pills— Blaud's   Pills — Ferruginous  Pills) 

Each  pill  contains  not  less  than  0.06  Gm.  of  FeCOi. 

Condensed  Recipe, 

Rub  8  Gm.  potassium  carbonate  in  a  mortar  whh  about  5  drops  of  glycerin  and 
5  drops  of  wat<er,  add  16  Gm»  graniilut<Hi  ferrou-?  sulphate  and  4  Gra.  sugar  and  triturate 
until  ft  green  paste  results.  Then  add  1  Gm,  trtigacanth  and  1  Gm.  althuea  and  work 
into  a  maas,  using  more  water  if  necessary.  Divide  the  mass  inio  100  pills.  For 
details  see  U.S.R,  p.  324. 

Assay. — See  Part  V* 

It  will  be  seen  that  these  pills,  which  are  commonly  called  Blaiid^s 
piUs^  are  made  by  treating  potassium  carbonate  with  ferrous  siilphate 
and  sugar,  glycerin,  and  water,  and  finally  incorporating  althaea  and 
tragacanth  as  excipients.  The  mass  is  cut  and  rolled  into  pilb.  In 
making  these  pills  it  would  be  well  if  no  reaction  took  place  between  the 
p>otassium  carbonate  and  ferrous  sulphate  until  the  pill  had  dissolved  in 
the  juices  of  the  stomach. 

By  directing  that  the  mass  be  beaten  thoroughly  until  it  assumes 
a  greenish  color,  the  pharniacoprpia  defeats  this  purpose  and  affords 
a  product  distinctly  inferior  to  \'allet*s  mass.  From  the  latter  the 
alkaline  sulphate  has  been  removed,  and  the  ferrous  carbonate  is  pro- 
tected by  the  use  of  sugar  and  honey;  whereas,  the  pills,  of  which  we  are 
speaking,  stiU  contain  the  potassium  sulphate  and  a  lesser  amount  of 
protecting  sugar.  Leubner  claims,  however,  that  the  pills,  when  prop- 
erly made,  keep  in  good  condition  as  long  as  15  years*  Eflforts  to  make 
Blaud's  pills  in  which  the  reaction  has  not  taken  place  htis  resulted  in 
many  ingenious  devices:  for  instance — one  firm  furnishes  a  gelatin-coated 
pill  in  which  the  ferrous  sulphate  is  placed  in  one-half  and  the  pota>ssium 
carbonate  in  the  other  half,  being  separated  in  the  gelatin  membrane. 
The  retail  pharmacist  can  easily  prepare  a  similar  form  of  pill,  if  he  so 
desires,  by  placing  the  constituents,  one  on  top  of  the  other,  in  a  gelatin 
capsule,  the  two  chemicals  being  separated  by  a  layer  of  sugar  of  milk. 

Dose, — 2  pills. 

BCstura  Ferri  Composita  (U.S. P.  VIII;  N.F.  IV)  or  Griffith's  mixture  is  made  by 
pljunng  a  mixture  of  myrrh,  Bugar^  potassium  carbonate,  and  rose  water  into  a  di»- 
pending  bottle,  adding  thereto  spirit  of  lavender,  and  lastly  a  solution  of  ferrous 
sulphate  in  roae  water 

This  preparation  shouM  be  freshly  prepared  in  the  bottle  in  which  it  is  to  be  sent 
out.  Wnen  the  ferrous  sulphate  is  added  to  the  potassium  carbonate,  an  evolution 
of  carbcm  dioxide  usuiilly  o€curs»  and  eare  must  be  taken  to  permit  the  complete 
'  of  this  gaij  before  the  bottle  be  corked,  otherwise  there  is  danger  of  the  fracture 
fttie  fUsk.  The  preparation^  when  fresh,  is  a  bluish-green  mixture,  but  on  standing, 
\ly  when  a  few  doses  have  been  taken  from  the  bottlej  it  changes  to  a  brick- 
dtist  red — into  the  so-called  aubcarbonate  of  iron.  The  instability  of  this  preparation 
makes  ita  use,  at  its  best,  somewhat  questionable,  and  in  dispensing  it  the  pharmacist 
p»hould  mention  to  the  purchaser  the  color  change  which  is  bound  to  occur. 
It  is  used  as  a  ferruginous  tonic  in  tablespoonful  doses. 
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"'Fluid*'  Fmram  CarboruUe. — Wilbert  haa  stiggested  dissolving  S.2  gTOTMllfff  ol 
granulaUxl  femTus  stilphaic  ta  L5  mils  of  water  and  adding  50  mils  ol  gIraHfe; 
L6 granunee  of  potassium  carbaoate are  then  diasolved  in  50 mibi  glycerin;  tl  "*  iidi 

are  mixed  without  any  prectpttaiion.     But  on  adding  any  of  the  mixed  ^  i  ^er, 

the  reaction  between  the  sulphate  and  the  carbonate?  beginfi  with  the  preciiMi.-n mii  of 
ferrous  carbonate.  Each  5  mils  of  the  fluid  representa  the  amount  of  ferrous  carbonate 
in  one  Blaud's  pilL 

Ferraut  Mt*ride^  FeCU,  ia  the  leading  constituent  of  liquor  ferri  proiocMaridi  N.F« 
This  is  made  by  preparing  a  solution  of  ferroiis  rhloride  from  card-teeth  and  a  dilut€>d 
hydrochloric  acid  and  mixing  this  solution  with  glycerin  and  diluted  hypopboaplnor- 
ouB  acid. 

FerrouB  iodide^  Felt,  is  another  of  the  unstable  salts  of  iron,  to  pre- 
serve which  it  is  necessary  to  add  sugar  or  some  other  substance  capable 
of  preventiiiK  oxidation  by  the  atmosphere. 

The  reaction  of  manufacture  is  very  simple:  Fe  +  Ij  =  Fel?. 

The  8alt  is  official  in  three  different  forms:  The  ^accharoUd^  the 
syrupr  and  tlie  pilU^  which  are  coated  with  the  balsam  of  tolu  to  pre- 
vent atmospheric  action. 

Ab  is  the  case  with  ferrous  carbonate,  ferrous  ioditle  is  very  unstable^ 
sph'ttingt  when  coming  in  contact  with  air,  into  ferric  hydroxide,  iodine^ 
and  hydriodic  acid,  as  shown  in  the  following  equation : 


Fel,     -h    2H,0 


+     O     - 

(From 
tJbe  ftir) 


Fc(OH).     -h     I     -f-     HI. 


iodide 


This  decompiksttion   is  largely   obviated  by   combining   f<^rnms 
With  sugar  or  hypophosphorus  acid, 

Perri  lodidum  Saccharatum  (U.S.F.  1890)  was  made  by  preparing  u  Holutton  of 
ferrous  nxlidc  by  treatment  of  iofline  with  iron  wire,  mixing  thi*  Altered  sohitjon  with 
Mugar  of  milk,  evaporating  to  a  dr>'  iiuisj*,  and  thon  mixing  with  satficient  augar  of 
milk  to  make  a  pnxiuct  containing  20  per  cent*  of  ferrotia  iodide. 

This  product  was  very  unstable^  and  hence  was  wiaely  omitted  at  ihi;  last  reviaioiii. 

SYRUPUS  FERRI  lODIDI— Syrup  of  Ferrous  Iodide 

(Syr.  Ferr.  lod, — Ferri  iodidi  syrupiLs  P.  L) 

A  tynipy  Uouid  containing  not  le^  than  4.75  per  cent,  nor  more  than  5.25  per  ecot. 
ol  FeU  (309.68).     Preserve  it  in  completely  filled,  lightly  stoppered  bottlM. 
.l/rmu/ac/efre.— See  Part  VIl. 

Summaru4d  DeMripHon, 

Tnuisparetit,  pale-yellowt  syrupy  liquid;  sweet,  femiginous  taate;  slightly  add 
reaction;  sp.  gr.,  1.35.     For  details  a«e  U.S.P..  p.  421^* 

F*»r  lefts  for  idtntii^tn  for  iRipurilie*  (iodine)  and  for  anajf  seo  U.S. P.,  p.  429 
and  ilIsu  Fart  V  of  this  hook. 

Rrnmrk8.—-l!\m  syrup  is  made  by  treating  iron  with  iodine^  filter- 
ioK  the  Bolution  of  ferrouH  iodide  (to  wliich  a  amall  amount  of  sugar  huA 
been  added)  into  the  re8t  of  the  supir,  which  is  dissolved  therein  with 
heat.  The  flniidied  8>Tup  is  preserved  by  addition  of  a  flmall  amount  of 
hypophoHphorous  acid*  The  syrup  of  the  prc^sent  pharmacopijtHa  con- 
tains about  5  jM>r  cent*  ferrous  iodide^  while  that  of  the  U,S,P,  1890  was 
10  pej-  cent. 

The  color  of  spoiled  ferrous  iodide  can  be  changed  from  the  brown 
to  the  brii^ht  green  l>y  the  addition  of  a  Bniall  quantity  of  card-teetb 
or  redueetl  iron,  this  ^c-^ming  to  show  that  the  bmwn  coloration  is  du0 
to  the  presence  of  free  iodine,  rather  than  caramel,  as  haa  been  suggested 
by  one  writer.  Wliile  the  problem  is  still  undecidedp  it  behooves  the 
carcftil  pharmacist  never  to  dispense  a  iynip  that  has  turned  brown* 
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The  Bymp  of  ferrous  iodide  is  given  as  ao  alterative  and  chalybeate 
tonic,  diluted  with  water,  aud  always  taken  through  a  tul»e,  as  the  fer- 
rous iodide  attacks  the  teeth. 

Dose, — 1  mil  (15  minims). 


I 


PILULE  FERRI  lODIDI— Pills  of  Ferrous  Iodide 
(Pa.  Ferr.  led.) 


Condensed  Rrcipe. 

Mix  4  Gm*  reduced  iron  with  6  rails  of  water,  add  5  Gm.  iodine  and  triturate  until 
free  from  red  tint.     Then  add  4  Gm.  powdered  glycyrrhiza,  4  Gin.  su^ar^  1  Gm 
extract  of  glycj-rrhiza,  ttnd  1  Gm.  powderetl  acacia,  triturate  to  a  paste,  he^t  on  a 
water-bath  to  pilular  consistence  and  divide  into  100  pills.     Coat  these  with  a  solu- 
tion of  10  Gm.  balsam  of  tolu  in  lo  mils  of  ether.     For  details  see  U.S.  P.,  p.  325. 

I m purity. — Free  iodine,  see  U.S.  P. 

Remarks.— These  pills  are  made  by  triturating  reduced  iron,  iodine 
and  water  until  the  red  tint  has  disappeare<l ;  mixing  with  glycyrrhiza, 
sugar,  extract  of  glycyrrhiza  and  acacia,  beating  the  mass  to  a  pilolar 
consistence,  and  coating  the  pills  with  an  ethereal  solution  of  balsam 
of  tolu.  As  already  mentioned,  these  piils  and  the  pills  of  phosphorus 
are  the  only  two  directed  by  the  pharmaeopceia  to  be  coated,  and  in 
both  cases  the  coating  is  not  intended  to  enhance  the  beauty  of  the  pills, 
but  to  prevent  oxidation  of  the  active  ingredient. 

Each  pill  contains  about  one  grain  of  ferrous  iodide. 

Dose, — 2  pills. 

Perri  Lactas  (U.S.P.  1890;  N:F.  IV),  or  ferrous  lactate,  Fe(CiilsO«)»  +  3HA 

is  the  ferrous  salt  of  lat'tic  acid  (the  compixsition  of  which  will  be  found  on  p.  609) 
and  is  made  by  treating  lactic  acid  with  reduced  iron,  and  subsequently  evaporating 
the  solution  to  dr>*nea8. 

This  ferrous  preparation  ia  the  iron  constituent  of  the  formerly  oflScial  *yn*p  of 
hypopfw^phties  tcUhironj  where  it  is  directed  because  it  is  supposed  to  be  a  most  easily 
awHixn liable  salt  of  iron.  This  claim  has  never  been  thoroughly  subat^antiated,  and 
the  preparation  is  one  of  doubtful  value. 

It  h  adniini^tereii  in  lO-grain  doses. 

FtTTous  sulphate  (FeSOi),  called  *' green  vitriol/'  from  the  Latin 
tnireus,  glass,  because  the  crj^stals  look  like  green  gltiss.  When  we  distil 
these  crystals,  an  oily  Uquid  passes  over,  autl  this,  the  alchemists  of  three 
hundred  years  since,  called  *'oil  of  vitriol,"  a  name  that  still  clings  to  the 
distillate — sulphuric  acid. 

In  an  impure  form  ferrous  sulphate  is  called  "copperas,"  although 
containing  no  coppc^r  whatever. 

Ferrous  sulphate  is  official  in  three  forms:  The  crystalline,  contain- 
ing seven  molecules  of  water  of  crystallization;  the  granulated,  which 
contains  the  same  amount  of  water  as  do  the  crystals  (turn  to  Granula- 
tion on  p.  151),  and,  lastly,  the  exsiccated,  which  repre^^ents  the  crys- 
talline miniis  the  greater  quantity  of  its  water,  100  parts  of  the  crystals 
fielding  04  parts  of  the  exsiccated.  The  dried  is  preferable  to  the 
ystalline  in  the  manufacture  of  pills,  being  of  smaller  bulk  and  not 
fusing  a  soft  mass.  Note  in  these  two  oflScials — the  crystalline  and  the 
led— an  mteresting  demonstration  of  the  influence  of  water  of  crys- 
talUzation  on  a  substance.  Dried  ferrous  sulphate  is  a  grayish-white^ 
opaque  powder;  while  the  crystals,  which  differ  from  the  dried  only  by  the 
presence  of  water  of  crj^stallization,  are  green  and  transparent. 
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FERRI  SULPHAS— Ferrous  Sulphate 
(Ferr.  Sulph,— Iron  Prot/osulphate.) 

It  eoQtalQiS  not  lass  tlijin  54.36  not  raore  than  57.07  per  cent,  of  ajihytlrouA  ferroti« 
sulphnte,  correapoiKting  to  not  l©3a  than  9^.5  per  cent,  of  the  crystal lixed  salt  [FeSO*  Hh 
7HiO  «  278.021,     Preserve  it  in  Well-cluaed  containers. 
Summarized  Desert ptum. 

Pale,  bhiish-green,  effloroseentt  monocUnic  prisms;  saline  styptic  taste;  oxidijes  on 
exposure  tu  air«  becoriiing  coated  with  brown^yellow  ba^c  feme  sulphate;  soluble  in 
about  1.4  part^  of  water;  insoluble  in  {UcohoL     For  details  see  U.8.P.,  p.  170. 

For  te»ts  for  tdentUy,  for  impujiiies  (free  acid,  heavy  metab)  and  for  ossa^  seo 
U.aR,  p.  170  and  also  Part  V  of  this  book. 

Remarks, — ^This  salt  is  made  by  treating  scrap  iron  with  sulphuric 
acid,  and  evaporating  the  solution  to  a  point  where  the  f^reen  crystals 
will  be  obtained.  The-se  green  crystals  are  not  very  stable,  comparatively 
readily  combining  with  oxj^gen  of  the  air,  with  the  formation  of  basic 
ferric  sulphates  by  the  following  reactions: 

2FeS0i     + 
2FeS04     - 


it! 


O      =      Fe,0{S04),. 


The  present  pharmacopceia  directs  that  this  brown  efflorescent  a&lt 
must  not  be  used  for  any  official  purpose. 

In  order  to  insure  the  formation  of  a  perfectly  green  ferrous  sul* 
phate,  it  is  usually  advisable  to  crystallize  from  acid  solution  containing 
some  card-teeth,  the  latter  acting  on  the  acid  with  the  constant  evolu- 
tion of  hydrogen.  Thus,  cheap  copperas  can  be  converted  into  beau- 
tiful crystals  of  ferrous  sulphate  by  disst^lving  in  water,  adding  a  small 
quantity  of  sulphuric  acid  and  some  card-teeth,  and  warming  gently 
until  a  green  solution  is  obtained.  This  is  filtered  fr^m  the  undissolved 
ferric  oxide  and  allowed  to  cr>'stallize. 

Ferrous  sulphate  is  used  as  an  astringent  and  chalybeate  tome. 

Dose. — 100  milligrammes  (Ij^  grains). 

FERRI  SULPHAS  GRANULATUS— Granulated  Ferrous  Sulphate 

Official  recip<\  slightly  m(Klitied,  and  details  of  manufacture  will 
be  found  in  Part  VII. 

Remarks, — This  official  represents  ferrous  sulphate  in  the  form  of 
small  crystals  calleil  granules.  It  is  prepared  by  dissolving  ferrous 
sulphate  in  water  containing  diluted  sulphuric  acid,  evaporating  to  a 
certain  degree  of  concentration,  and  stirring  the  mixture  while  it  is  cool- 
ing. (SiH?  p.  151.)  In  this  way  the  salt  separates  into  small  crystals, 
which  are  immediately  transferred  to  a  funnel,  stoppered  with  a  plug 
of  cotton,  the  mother  liquid  allowed  rapidly  to  drain  off,  and  the  crystals 
then  freed  from  the  remaining  adhering  water  by  pouring  on  a  email 
quantity  of  alcohol;  the  oliject  of  washing  with  alcohol  lx*ing  to  dry  the 
granules  as  rapidly  us  possil)!e,  and  that  without  a  loss  of  water  of  cr>*stal- 
lization.  It  should  be  emphasized  that,  theoretically,  granulated  ferrous 
sulphate  contains  exactly  the  same  annmnt  of  water  as  d(R*s  the  cr>'stalline, 
although  in  practice  it  usually  loses  a  small  amount  of  its  water  of  hydra- 
tion by  efflorescence. 

Dose,—IQO  milligrammes  i\\4  grains). 

FERRI    SULPHAS    EXSICCATUS— Exsiccated    Ferrous    Sulphata 

Official  recipe  and  details  of  manufactun*  will  be  found  in  Part  VIL 
Remarks, — This    preparation    is    made    by    efflorescing  crystaUised 
ferrous  sulphate  and  then  exsiccating  on  a  sand-bath;  100  gmmniGS  of 
the  crystallized  yielding  M  to  05  grammes  exsiccated  salt. 
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It  will  be  seen  that  the  exsiccated  salt  is  a  much  more  concentrated 
preparation  than  the  crystalline,  and.  thej-efore,  for  a  similar  dose, 
abont  thr(*e-fifths  as  much  need  be  given.  It  is  admirably  adapted 
for  pills,  since  the  same  amount  of  ferrous  sulphate  can  be  given  in 
the  exsiccated  form  in  a  much  smaller  bulk. 

Dose, — 60  miUigrammes  (1  grain)* 

Ferrous  oxalate  (U.S. P.  1890),  FeCjO*,  is  made  by  treating  ferrous  sulphate 
with  oxalic  acid,  and  this  process  explains  the  value  of  oxalic  acid  as  a  remover  of 
ifik-6taiQs.  Most  black  iak  ia  tannate  of  iron,  and  Lf  to  thid  oxalic  acid  he  added,  the 
tannic  acid  is  replaced  by  oxalic  acid,  and  the  result in^  ferrous  oxalate  leaves  a  light 
yellow  stain,  instead  of  the  pronounced  black  of  the  ink,  and  while  the  stain  is  as 
insoluble  WA  is  ink,  it  docij  not  show.  In  using  oxalic  acid  for  this  purpose  great  cjire 
inuat  be  taken  lest  it  injure  the  fabric. 

FERRIC  SALTS 

Having  already  given  the  structure  of  ferric  salts  our  careful  con- 
sideration, we  can  proceed  to  the  discussion  of  the  rom pounds  them- 
selves, commencing  with  one  that  will  thoroughly  explain  the  transition 
from  the  ferrous  to  the  ferric  state,  namely: 


k 


FERRI  CHLORmUM— Ferric   Chloride 
(Ferr,  CMor. — Iron  Perchloride) 


It  contains  FeClt  (162.22)  in  a  hydrated  fonn  rorresponding  to  not  less  than  20 
per  cent,  of  Fe*       Preserve  it  in  well-cloBed  glass  containers. 
Summarized  Description. 

Orange-yellow,  deliquescent,  crvstalline  pieces;  strongly  styptic  taste;  soluble  in 
about  0.2  part  of  water;  also  soluble  alcohol,  glycerin  or  ether;  on  heating,  first  fuses, 
then  diasociatea  into  water,  hydrochloric  acid   and  ferric  oxide.      For   details   see 

u.SR,  p.  16a 

For  UMtt  for  identity^  for  impurities  (zine,  lead,  copi>er»  alkaline  salta,  nitrie  acid, 
ferrous  salt)  and  for  iissay  see  U.S. P.,  p,  166  and  abo  Part  V  of  this  book. 

Remarks. — In  making  this  salt,  we  first  treat  iron  with  hydrochloric 
acid,  which  gives  us  ferrous  chloride,  FeCU,  by  the  following  reaction: 


Fe     -h    2Ha 


Hj     -i-     FeCU. 


It  is  important  to  note  that  usually  a  metal  treated  with  an  acid 
will  yield  an  ''ons**  salt  of  that  metal;  that  salt  exhibiting  the  metal 
in  its  lowest  valence.  Hence  we  get  in  this  case  ferrous  chloride,  which 
18  analogous  to  ferrous  oxide,  which  we  do  not  want.  We  wish  ferric 
chloride,  and  how  are  we  to  get  it?  How  did  we  make  sulphunc  oxide 
from  sulphuroM^  oxide?  See  p,  399;  by  oxidising  with  nitric  acid;  and 
that  is  exactly  w*hat  we  do  with  ferroua  chloride  to  change  it  into  ferric 
chloride;  the  reaction  being: 


OFeCl,     4-     6HCI     +     2HN0, 


NjOt     -h     4H,0     -h    3Fe,Clt. 


Compare  this  reaction  with  that  of  the  conversion  of  sulphurous  oxide 
to  sulpburic  oxide,  given  on  p*  399,  and  the  analog^'  will  be  noted* 

The  three  molecules  of  HNO-i  break  into  NsO^t  H2O,  and  three  atoms 
of  oxygen,  and  on  the  basis  of  the  three  atoms  of  oxygen,  yielded 
by  the  two  molecules  of  nitric  acid,  hangs  the  entire  proportion  of  the 
equation. 

Note  that  in  this  oxidation  the  oxygen  does  not  combine  with  the 
iron,  but  that  it  seizes  the  hydrogen  of  the  hydrochloric  acid,  setting 
the  chlorine  free  and  giving  it  a  chance  to  combine  with  the  iron  of  the 
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ferrous  chloride.  This  is  a  confirmation  of  the  assertion  on  p.  398 
that  the  function  of  an  oxidizing  agent  is  not  merely  that  of  adding  oxy- 
gen to  a  substance,  but  that  its  main  effort  is  toward  raising  the  valence 
of  one  of  the  elements  entering  into  the  reaction.  Moreover,  the  element 
whose  valence  is  raised  is  not  necessarily  the  one  which  is  oxidized. 

In  practice,  ferric  chloride  is  first  made  in  the  form  of  the  official 
solution  and  this  is  then  evaporated  to  about  40  per  cent,  of  its  original 
weight  and  the  residue  is  set  aside  until  it  forms  a  crystalline  mass. 

The  pharmacopoeial  statement  that  ferric  chloride  is  soluble  in  a  mix- 
ture of  ether  and  alcohol  is  made  use  of  in  Rothe's  process  for  the  quanti- 
tative estimation  of  iron. 

The  official  ferric  chloride  is  used  as  a  styptic  externally,  and  inter- 
nally as  a  tonic. 

Dose, — 60  milligrammes  (1  grain). 

LIQUOR  FERRI CHLORIDI— Solution  of  Ferric  Chloride 
(Liq.  Ferr.  Chlor. — Solution  of  Iron  Perchloride) 

An  aqueous  solution  containing  ferric  chloride  [FeCls  —  162.22],  corresponding 
to  not  less  than  10  per  cent,  nor  more  than  11  per  cent,  of  Fe.     Preserve  it  m  glass- 
stoppered  bottles  protected  from  light. 
Condensed  Recipe. 

Heat  125  Gm.  card-teeth  (p.  501)  with  a  mixture  of  420  Gm.  hydrochloric  acid  with 
250  mils  of  distilled  water  on  a  water-bath  until  effervescence  ceases  (or  for  one  and 
one-fourth  hours).  Then  boil  the  mixture,  filter,  wash  the  filter  witn  hot  distilled 
water,  add  to  the  filtrate  220  Gm.  hydrochloric  acid,  and  add  the  mixture  to  65  Gm. 
nitric  acid  contained  in  a  large  porcelain  evaporating  dish.  Then  warm  gently,  add 
more  nitric  acid  if  the  liquid  is  black  and  warm  until  the  liauid  is  clear  rradish- 
brown  and  until  effervescence  ceases.  Then  evaporate  in  a  sana-bath  until  free  from 
nitric  acid,  adding  water  as  necessary.  Lastly,  add  40  Gm.  hydrochloric  acii  and 
enough  water  to  make  1000  Gm.  For  details  see  U.S. P.,  p.  240. 
Summarized  Descrivtion. 

Reddish-brown  liquid:  acid,  stronglv  styptic  taste;  acid  reaction;  sp.  gr.  1.29  to 
1.32.     For  detaiU  see  U.S.P.,  p.  241. 

For  tests  for  identity^  for  imvurities  (zinc,  copper,  lead,  alkaline  salts,  nitric  acid, 
ferrous  salts)  and  for  assay  see  U.S. P.,  p.  241,  and  also  Part  V  of  this  book. 

This  preparation  contains  about  29  per  cent,  of  anhydrous  salt,  the 
solution  containing  an  excess  of  free  hydrochloric  acid.  It  is  rarely 
administered  in  medicine,  the  tincture  of  ferric  chloride  being  preferred 
for  internal  use,  and  Monsel's  solution  is  better  for  external  8t3rptic 
purposes. 

Dose. — 0.1  mil  {l}^  minims). 

Liouor  Ferri  Ozychloridi  (N.F.)  is  made  by  preparing  ferric  hydroxide  from  solu- 
tion of  ferric  chloride  and  ammonia  water  and  then  admng  to  the  washed  magma, 
hydrochloric  acid  (not  quite  enough  to  make  a  normal  chloride)  glycerin  and  water. 

TINCTURA  FERRI  CHLORIDI— Tincture  of  Ferric  Chloride 
(Tr.  Ferr.  Chlor.) 

A  hydro-alcoholic  solution  containing  ferric  chloride  [FeCl«  —  162.22]  (about  13 
per  cent.),  corresponding  to  not  less  than  4.48  per  cent,  of  Fe.     Protect  Tincture  of 
Ferric  Chloride  from  light. 
Condensed  Recipe. 

Mix  350  mils  of  solution  of  ferric  chloride  with  enough  alcohol  to  mako  1  liter;  let 
stand  three  months  before  dispensing.     For  details  sec  U.S.P.,  p.  454. 
Summarized  Description. 

Bright,  amber-colored  liquid;  slightly  ethereal  odor;  astringent  styptic  taste; acid 
reaction;  sp.  gr.  1.00.     For  details  see  U.S.P.,  p.  454. 

For  tents  for  identity,  for  impurities  (nitric  acid)  and  for  assay  see  IT.8.P.,  p.  454 
and  also  Pnrt  V  of  this  book. 
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Remarks, — ^This  galenic  preparation  is  made  by  combining  350  mils 

L of  solution  of  ferric  chloride  with  alcohol,  to  make  1000  mils,  and  allow- 

ping  same  to  stand  for  three  months  before  dispensing,  in  order  that 

the  free  hydrochloric  acid  found  in  the  solution  will  have  time  to  act 

on  the  alcohol  and  form  compound  ethers,  which  render  it  more  active. 

Ipometimes  confusing  to  a  student  to  read  superficially  that  this  tincture  eon- 
_»per  cent,  of  the  solution,  which  contaios  about  29  per  cent,  of  ferric  chloride 
piiid  then  note  that  the  actual  ferric  chloride  content  of  the  tincture  is  about  13  per 
cent.     The  following  figures  show,  however,   that  the  latter  statement  is  correct: 
1000  mils  of  tincture  of  ferric  chloride  contain  350  mils  of  solution  of  ferric  chloride. 
10«-K)  mils  of  the  tincture  weigh  the  same  us  water,  1000  Rraiiimes* 
1000  grammes  of  the  tincture  contain  350  mils  uf  the  solution. 
1000  Krariuue.s  of  the  solution  contain  2tM}  grammes  of  dry  ferric  chloride. 
1000  grammes  of  the  solution  measure  1000  -J-  1.3  or  769  mils. 
769  mils  of  the  solution  contain  290  grammes  of  dry  ferric  chloride. 
350  mils  of  the  solution  contain  ^^^i^^  X  200  or  about  13L9  grammes  of  dry 
ferric  chloride. 

Hence  1000  grammes  of  the  tincture  contain  350  mils  of  solution  or  131.9  grammefl 
of  ferric  chloride;  hence  the  tincture  contains  13.19  per  cent.  FeCl,. 

The  tincture  of  ferric  chloride  is  one  of  the  most  satisfactory  means 
for  the  administration  of  iron.  The  chief  objection  is  the  fact  that, 
when  taken  directly  into  the  mouth,  it  is  apt  to  injure  the  teeth,  due 
partly  to  the  iron,  but  chiefly  to  the  excess  of  acid  present  in  the  prepara- 
tion. It  is,  therefore,  generally  directed  to  be  administered  largely 
diluted  with  water  and  sucked  through  a  tube.  A  very  simple  and 
effective  method  of  administration,  totally  devoid  of  any  danger  of 
injuring  the  teeth,  is  to  drop  the  dose  of  the  tincture  int^  a  gelatin  capsule 
of  appropriate  size,  say,  No.  2  or  No,  3,  and  then  swallow  the  same  imme- 
diately in  a  draught  of  water.  Such  capsules  are  unstable,  the  water  in 
the  tincture  dissolving  the  gelatin,  and  hence  must  be  made  by  the  patient 
at  the  moment  of  administration— a  very  simple  matter  when  the  proper 
diret^tions  are  given. 

Dose. — 0»5  mil  (8  minims). 

The  tincture  of  ferric  chloride  is  an  ingredient  of  the  solution  of  Iran 
and  ammonium  acetate,     (See  p,  516.) 


Tixieture  Ferri  Citro-chloridi  (N.F.)  was  devised  bv  Cnise,  under  the  name  of 
iasteUs^  iinciure  of  iron  and  m  made  by  treating  solution  of  ferric  chloride  with 
iodium  citrate  and  adding  alcohol  and  water.  It  is  a  beautiful  creen  fluid  and  is 
^valuable  inasmuch  as  prescriptions  calling  for  tincture  of  ferric  chloride  aion^  with 
alkfdine  phosphates  can  frequently  be  compounded  without  precipitation,  if  the 
equivalent  quantity  of  the  tincture  of  the  citro-chloride  is  employed*  Like  tincture 
oi  ferric  chloride  U.S*P.  the  tincture  of  citro-chloride  represents  350  mils  of  the  official 
iolution  to  the  liter. 

Tinetura  Ferri  Chloridi  Aetherea  (N.F.)  or  Begtusch^s  Hnctvret  is  an  ethereal 
tincture  of  ferric  chloritle.     It  is  made  by  mixing  6  parts  of  the  official  solution  of 
ferric  chloride  with  enough  of  a  mixture  of  alcohol  and  ether  to  make  one  liter  and 
[  letting  the  mixture  stand  in  the  sunlight  until  it  is  bleached. 

Ferri  Hypophosphis  (U.S.P.  Vlll;  N.F.  IV)  ot  fetric  hypoplioaphUe  FeCPHsOs)*, 
rasems  to  present  a  yf^ty  difficult  fi>'mbolic  formula.     However,  a  complete  explana- 
tion of  the  formula  of  hypophosphorous  acid,  HPHiOi,  is  given  on   p.  406.     The 
lormtila  there  given  shows  but  one  hydroxy  1  group,  and  a  dictum  in  ciiemistry  \a 
.  tiuit  in  all  inorganic  acids,  tuive  the  haJoids*  only  those  hydrogen  atoms  found  in  a 
phydroxyl  group  are  replaceable  by  a  metal.    Hence  hypopho^horous  acid  has  but  one 
pl&ombie  hydrogen ;  unlike  its  near  relative,  phosphoric  acicf,  whose  graphic  formula* 

fiTen  on  p,  359,  shows  it  to  have  three  hydroxyls,  and  therefore  three  replaceable 
ydrogcn« 
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Since  cme  molecule  of  hypophoephorous  acid  contains  but  one  atom  ot  I  ,. 

hydropn,  and  since  the  valence  of  ferric  iron  is  tu,  if  preferred.  (Fej)^',  two\Umm^^ 
ferric  iron,  which  can  replace  six  atoms  of  hydrogen,  will  combine  with  six  moteeulM 

of  hypo  phosphorous  acid,  thus: 


Ffc 

I 

FM 


plus 


HP  H,Oi 
HP  HtO, 

HP  H,0, 
HPHiOt 
HP  H,0, 


gives 


Fe 

I 

Fe 


PH,0, 
PH,0, 
PH.Ot         or 

Fos(PH,0,)„ 
PH,Ot 
PH,0, 
PH,0, 


This  salt  Is  made  by  treating  a  solution  of  talcium    hypophasphn? 
witli  a  solution  of  ferric  chloride,  when  ferric  hypiphosphite  is  produced 
by  the  following  reax^tion: 


3Ca(PH,0s)t    ^    F€?,ri. 


2FerPH,Oi)i     ^     3CttCU, 


In  this  case  calcium  chloride  dissolves,  while  the  ferric  bypophos- 
phite  precipitates. 

Ferric  hypophosphite  possesses  properties  similar  to  all  hypophos- 
phites,  with  the  additional  advantage  of  being  a  chalybeate  tonic.  It  in 
given  in  Ingrain  doses. 

Liquor  Ferri  Hypophosphis  (N.F.)  is  a  16.5  per  ct^nl,  solution  of  ferric  hypoDiioft- 
phite  m  glycerin  and  water :  potassium  citrate  being  added  to  facilitate  the  disBomng 
of  the  irtm  ttalt. 

Ferric  Valerianate  (I'.S.P,  18{M)),  Fe(C»H»Os)i,  is  the  ferric  salt  of  valerianio  acid, 
thechemiMrv  of  which  will  be  found  on  p.  617.  It  Is  made  by  the  double  deeompoaition 
of  sodium  valerianate  with  ferric  sulphate,  the  reaction  being  as  follows: 

6NuC»n,0,     +     Fe,(SO«),     «     3NatSO|     +     2Fe(C,n»0,),. 

The  insoluble  ferric  valerianate  thus  |iroduced  is  separated  from  the  sodium 
sulphate  by  fiUratiou  and  subsequent  washmg  of  the  precipitate. 

The  ferric  valerianate  ib  given  an  a  tonic  and  nervine  in  doses  of  from  O.d~O.0  Gm. 
(5-10  grains). 

Feni  et  Ammonii  Sulphas  (U.8.P,)  otferrk  amfnonium  nulphatr,  is  the  welUknowp 
ferrir.  alum,  the  chemistry  of  which  w^aa  thoroughly  explamed  on  p.  402  among  the 
other  alums,  hence  we  only  need  to  emphasite  the  analogy  between  the  official  alum 
and  ferric  alum : 


Alum  (U.S. P.)  is 
Ferric  alum  is   .  . 


Kt804Al,(804)»24H*0. 
lXHt)s80*Fe,(SO*),24H,0, 


Ferric  alum  is  made  by  combining  molecular  quantities  of  the  solution  ot  ferrie 
I'htite  with  a  solution  of  ammonium  sulphate.    On  evaporating  the  mixtun;  th« 
cri'Mtiils  of  ferric  alum  separate,  leaving  the  dark-brown  mother  Liquor,     As 
:^ned  on  p.  4^,  ferric  alum  poaiesaes  very  few  of  the  propertied  at  tJfte  < 

!t,  Ix'inR  much  more  similar  to  the  alums. 

U  io  v^., ..  AH  Myplic  and  verj*^  rarely  internally. 


Ferric  sulphatet  FesCSOOi,  which  is  graphically 


Fc-sOt, 

h  ofRoial  in  the  form  of  a  solution  containing  about  36  per  cent,  of  ferric 
~ ul I >luile— called  Uquor  ferri  f€rsulphatt>,  to  distinguish  it  from  the 
odu'ial  solution  of  the  basic  salt,  liquor  ferri  sub&ulphaiUf  which  ii  oom* 
inonly  called  **Mon.*«*rs  solution.'' 
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LIQUOR  FERRI TERSULPHATIS — Solution  of  Ferric  Sulphate 
(Liq.  Ferr.  Tersulph.^Solution  of  Iron  Tersulphate) 

An   aquoous  solation   eontaiairig   noniia.1    ferric    sulphate   [FejCSO*)!  =  399,89], 
corresponding  to  not  leseis  than  9,5  per  cent,  nor  more  than  10.5  per  cent,  of  Fe, 
I  Manufacture.— Sec  Part  Vll. 
rSumrnarutd  Dmcription. 

Yellowish-brown  Liquid;  acid,  strongly  3t>T>tic  t4iste;  acid  reaction;  mlscible  with 
alcohol  and  with  water;  ap.  gr,  1.432.     For  details  see  U.8,P.,  p.  244, 

For  tesU  for  idrntity^  for  impuriti^f^  (nitric  acid,  forrou«  salt)  and  for  assay  see 
V.B.P.,  p.  244  and  t\im  Part  V  of  this*  book. 

/i£fyrkir^'«.— Solution  of  ferric  sulphate  is  made  by  the  oxidation  of 
ferrous  sulphate  with  nitric  acid,  and  by  a  process  entirely  analogous 
to  that  described  under  the  head  of  ferric  chloride*  Details  on  p.  509, 
As  in  the  ease  of  ferric  eldoride,  it  is  seen  that,  to  accoinpliah  this  result, 
not  only  is  nitric  acid  necessary,  but  also  an  additional  quantity  of  the 
characteristic  acid,  in  this  case  sulphuric  acid,  the  amount  of  the  latter 
being  directly  proportional  to  the  difference  in  SO4  groups  expressed  in 
the  two  formulas,  ferrous  sulphate  and  ferric  sylphate. 

The  solution  of  tersulphate  of  iron  is  one  of  the  most  important  of 

the  iron  preparations,  although  very  rarely  called  for  in  prescriptions 

tpr  at  the  counter*     It  is  the  basis  of  all  the  scale  salts  of  iron,  and  is 

lie  iron  constituent  used  in  preparing  the  antidote  for  arsenic.     For 

'this  reason,  if  for  no  other,  the  pharmacist  must  keep  in  stock  a  solution 

of  tersulphate  of  iron. 

It  is  worth  noting  that  the  ferric  sulphate  of  this  preparation  is  the 
true  persulphate  of  iron,  though,  through  an  unfortunate  blunder, 
custom  has  established  the  precedent  of  calling  the  solution  of  subsul- 
phate  of  iron  '^solution  of  persulphate  of  iron/' 

LIQUOR  FERRI  SUBSULPHATIS— Solution   of  Ferric   Subsulphate 

(Liq.    Ferr.    Subsulph. — Monscl's   Solution— Solution    of    Basic   Ferric 

Sulphate) 

An  aqueous  solution  containing  basic  ferric  sulphate  corresponding  to  not  less 
Ein  13  per  cent,  nor  more  than  14  per  cent,  of  Fe. 

Uondensed  Recipe. 

Dilute  65  Grn*  sulphuric  acid  with  500  mils  of  distilled  water  in  a  porcelain  evapo- 
'  rating  dish,  heat  to  1 00*^0,  and  add  70  Gm,  nitric  acid.  Then  add  675  Gm.  coarsely 
powdered  ferrous  sulphate  divided  into  four  equal  portions  and  add  these  portioDfl, 
one  at  a  time,  to  the  hot  liquid,  stirring  after  each  aadition  until  efferv^esceuce  ceases. 
If,  after  adding  all  of  the  ferrous  sulphate  the  liquid  is  black,  add  enough  more  nitric 
acid  to  complete  the  oxidization  (see  p.  509);  then  boil  until  the  solution  is  free  from 
nitric  acid,  adding  enough  distilled  water  to  prevent  too  great  concentration.  Lastly, 
add  enough  distilled  water  to  make  lOOO  Gm.  For  det^iils  see  U.S.P.,  p.  243. 
Summarized  Description, 

Dark  reddish-brown  liquid;  acid,  strongly  styptic  taste;  miscible  with  water  and 
alcohol;  8p.  gr.  L548,     For  details  see  U.S,P.,  p.  243, 

For  iesU  for  iderUUy,  for  impnrittra  (nitric  acid,  ferrous  salt)  and  for  a««ay  aee 
D.aP..  p,  243  and  abo  Part  V  of  this  book. 

Remarks, — This  is  commonly  called  Monsers  solution.  The  prefix 
**8ub"  means  a  basic  salt — a  comliination  of  an  oxide  of  a  metal  with  a 
Halt  of  the  same  metal.  Thus,  ferric  s^/i/>sulphate  is  a  combination  of 
ferric  sulphate  and  ferric  oxide;  bismuth  .H(t6nitrate  is  a  combination  of 
bismuth  nitrate  and  bismuth  oxide;  and  so  on.  Not^  that  in  the  phar- 
macopoeia definition  given  above,  no  symbolic  formula  is  assigned  the  iron 
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salt  found  in  Monsel's  solution.     In  the  pharmacopoeia  of  1880  the 
formula  was  given  as  Fe40(S04)ft9  which  may  be  untangled  as  follows: 

If  we  take  three  molecules  Fe40(S04)»  we  get FuOtCSOOif 

Subtract  from  this FetOi 

We  have  left Feio(S04)i» 

Of 5Fe,(S04)i- 

In  other  words,  five  molecules  of  ferric  sulphate  and  one  molecule  of 
ferric  oxide  give  three  molecules  of  ferric  subsulphate. 

Both  solutions — of  ferric  subsulphate  and  of  ferric  tersulphate — 
are  made  from  ferrous  sulphate — ^just  as  ferric  chloride  was  made  from 
ferrous  chloride — by  oxidation  with  nitric  acid,  the  reaction  in  making 
ferric  tersulphate  being: 

6FeS04       +     3H,S04     +    2HN0,     -     3Fe,(S04)i     +     N,0,     +     4H,0. 

Compare  this  to  the  equation  in  making  subsulphate,  viz.: 

12FeS04     +    3H,S04     +     4HN0,     =     3Fe40(S04).     +     2N,0,     +     6H,0. 

This  shows  that  while  three  molecules  of  sulphuric  acid  are  used  in 
both  reactions,  that  quantity  suffices  for  six  molecules  of  ferrous  sulphate 
in  making  the  tersulphate,  and  for  twelve  molecules  of  ferrous  sulphate 
when  the  subsulphate  is  made.  In  other  words,  in  making  the  tersul- 
phate from  a  given  quantity  of  ferrous  sulphate,  twice  as  much  sulphuric 
acid  is  required  as  is  needed  to  make  the  subsulphate.  The  NsOs  ci 
the  equations  just  given  is  a  colorless  gas,  which  on  coming  in  contact 
with  the  air  is  instantly  converted  into  N1O4,  which  we  met  in  the  wul- 
phuric  acid  manufacture  and  which  form  the  red  fumes  spoken  of  in  the 
pharmacopoeial  process. 

Note  that  Monsel's  solution — ^the  stiteulphate — is  to  be  dispensed 
when  the  persulphate  is  called  for. 

As  iust  mentioned  above,  the  solution  of  subsulphate  of  iron  di£FerB 
from  the  solution  of  tersulphate  of  iron  in  that  it  is  made  from  leas 
sulphuric  acid  and  more  ferrous  sulphate.  This  is  best  shown  by  aoom- 
parison  of  the  quantities  of  the  ingredients  of  the  two  solutions: 


FbBBOUS  SULrHATB       SuX^HUBIC  ACXD 

Solution  of  tersulphate 500  Gm.  96  Gm.  \  to  1000  Gm.  fin- 
Solution  of  subsulphate 675  Gm.  65  Gm.  /         ished  product. 


One  of  the  simplest  tests  of  distinction  between  the  two  solutions  is 
the  behavior  of  each  when  treated  with  an  equal  quantity  of  concentrated 
sulphuric  acid.  Under  such  treatment  the  subsulphate  forms  a  semi- 
solid mass,  while  the  tersulphate  forms  a  clear,  limpid  liquid. 

The  solution  of  subsulphate  of  iron  is  a  favorite  styptic  and  astrin- 
gent, used  for  staunching  the  flow  of  blood,  and  is  rarely  given  internally. 
The  residue  from  the  evaporation  of  the  solution,  termed  Monsel's  potoder 
in  commercial  usage,  is  very  largely  used  for  this  purpose,  especially  in 
barber  shops  for  the  drying  up  of  cuts  produced  in  shaving. 

Dose. — 0.2  mil  (3  minims). 

Liquor  Ferri  Ozysulphatis  (N.F.)  is  a  solution  of  ferrous  sulphate  oxidised  with 
nitric  acid  without  addition  of  extra  sulphuric  acid. 
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Magma  Ferri  Hydroiidi  (N,F.),  or  ferri  hydroxidum  (U.8.P.  VIII),  is  ferric  hy- 
•  Iroxide  Fe(OH)i  nnd  is  produced  by  pouring  a  diluted  solution  of  fprrir  sulphate  into 
la  diluted  ainmoma  water;  the  equation  showing  the  reaction  being 

FejCSO*),     +     GNH^OH      =     2Fe(0H),     -f     SCNHihKO*. 

t  is  a  red-brown,  thick,  tenacious  precipitate,  railed  ii  "magniii/'  already  mcn- 

tkified  (p.  145). 

In  making  this  preparation,  it  is  very  important  tlmt  the  tersulphate  solution 
*ded  to  the  diluted  ammonia.  If  the  reverse  operation  Is  performed,  we  obtain 
ixy hydrate  rather  than  the  hydroxide  itself. 

Since  ferric  hydroxide  very  rapidly  ilefomposea  into  water,  and  ferric  oxide,  which 
is  insoluble  even  in  acids,  it  must  be  freshly  prepared  when  wante<l,  arul  since  when 
needed  for  poii^oning  with  ars^^nic,  it  must  be  dispensed  with  the  \vnsi  possible  loss 
of  time,  every  pharmacist  should  keep  on  hand  diluted  solutions  of  ammonia  water 
and  of  ferric  sulphate.  Moreover,  in  order  to  expedite  matters,  it  Is  advisable  to 
**  convenient  to  the  bottles  holding  these  two  solutions  strainers  and  their  required 
phemalia.  Since  the  dispensing  of  these  preparations  for  poisoning  by  arsenic, 
Wtunately,  does  not  occur  every  day,  this  outfit  may  rest  on  the  shelf  for  years  with- 
out being  used.  Such  being  the  case^  it  is  advisable  to  renew,  from  time  to  time,  the 
diluted  ammonia  water.  The  diluted  solution  of  ferric  sulphate  keeps  perfectly. 
When  dispensed  as  an  antidote  for  arsenic  p4>isoning,  haste  is  the  prime  requirement, 
and  hence  the  pharmaeLst  need  not  bother  about  washing  the  precipitate  completely 
free  from  the  ammomum  sulphate.  All  that  is  ne<.*essary  is  to  fn^e  the  maxima  from 
ammonia  water.  In  practice  it  is  best  to  prepare  rapidly  a  snuUl  quantity  of  the 
miiffmaf  say,  one  or  two  ounces,  in  a  verj^  incomplete  way,  and  despatch  this  to  the 
Buf^rer  with  the  promise  of  an  additional  quantity  to  be  sent  later  on.  However,  for 
the  purpose  of  an  antidote  for  arsenic  ferric  ht^droxidc  u>iih  magtwsia  (p.  516)  is 
preferred. 

For  chemical  purpose?,  Buch  as  for  the  manufacture  of  ^cale  salts  and  the  detan- 
nating  of  pharmaceuticals,  the  ferric  hydroxide  so  employed  should  be  totallv  free  from 
ammonium  sulphate,  llie  process  of  wa^shing  the  prt*<npitatc  ts  very  tedious.  The 
writer,  for  such  purposes,  throws  the  magma  on  large  canvas  strainers  of  texture 
sufficiently  coarse  to  permit  the  passage  of  water.  Through  such  strainers,  however, 
s  considerable  quantity  of  the  magma  is  apt  to  escape  at  first,  and  in  order  that  none 
of  this  be  lo«t,  the  strainers  are  arranged  in  a  rack,  so  that  tiers  of  at  least  three  such 
strainera  are  emploved.  In  this  way  the  magma  passing  through  the  top  strainer 
bad  a  chance  to  collect  on  the  second  strainer,  and  that  which  passed  through  the 
second  strainer  was  almost  sure  to  be  retained  by  the  third  one.  Beneath  the  third 
strainer  a  suitable  receptacle  for  collecting  the  drippings  was  placed.  After  the 
precipitate^  with  its  supernatant  liquor,  had  been  transferred  to  the  strainers,  the 
wa^-water  was  intnxluced  into  the  top  strainer  by  means  of  a  siphon,  so  regulated 
that  the  amount  of  water  dripping  through  exactly  replaces  the  amount  of  water 
dripping  therefrom. 

In  tnis  way  large  quantities  of  magma  can  be  readily  washe*!  within  twdve  to 
eigbteeii  hours. 

Ferric  hydroxide  was  introduced  into  medicine  by  reason  of  its  value  as  an  anti- 
dote for  arsenic,  the  discovery  of  thl^  property  being  made  by  Bunsen  and  Berthnld 
in  1H34.  The  chemical  reason  of  the  efficiency  of  the  hydrtjxide  for  this  purpose  is 
very  simple,  being  due  to  the  formation  of  the  insoluble  ferric  arsenite,  as  shown  in 
the  following  equation : 

3AasO,     4-     2Fe(OH}»     -     2Fe(As04)i     -h     3H-0. 

For  antidotal  purposes  it  is  administered  in  tablespoonful  doses,  followed  by  an 
emetic,  and,  as  mentioned  above,  the  ferric  hydroxide  with  magnesia  is  now  considered 
preferable. 

Pharmaceutically,  ferric  hydroxide  is  the  basis  of  the  scale  preparations  of  iron, 

fHalyz£d  iron  is  an  unofficial  modification  of  ferric  hydroxide,  and  has  alre-ady 
|ABBa  discussed  as  a  type  of  the  products  of  dialysis  (p.  154). 

JpThis  preparation  was  originally  matle  by  treating  solution  of  ferric  chloride  with 
InWily  precipitated  ferric  hydroxide.  It  is  now  usually  made  bv  treating  solution 
€iif  ferric  chloride  with  ammonia  water.  The  niixture  i»  placet!  on  the  dialyzing 
tntmbrane,  when  crj^stalline  substances,  ammonium  chloride  and  ferric  chlorifle, 
mm  through  the  septum,  lea%^ing  colloidal  ferric  oxvchloride,  of  composition  var>  ing 
from  FejCl«,  llFeiOi  to  FetCU,  31FeiOji.  Physical  chemists  consider  it  a  colloidal 
i«)fution  of  ferric  hydroxide, 

Diolyzed  iron  is  a  limpid,  red-brown  liquid,  free  from  acidity  and  without  styptic 
taste.     It  is  used  as  a  tonic  in  closes  of  5  to  30  drops. 
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FERRI  HYBROXmUM  CUM  MAGNESH  OXIDO— Ferric  Hydroxide 

with  Magnesium  Oxide 

(Ferr.  Hydrox,  cum  Mag.  Oxid. — Areetiic  Antidote.   Ferric  Hydrate  with 

Magnesia) 

C0ndtn»ed  Recipe, 

Mix  40  mils  of  solution  of  ferric  sulphate  with  125  mils  of  w&ter ;  and  keep  it  m  an 
apprr)|>ri/itc  tnittle.  Triturate  10  Om,  mugneaium  oxide  with  enough  wat-er  to  malct 
a  thin  piistc.  Atid  keep  it  in  a  liter  bottle,  a<iding  enough  water  to  make  p&sXe  mctajort 
fthoiil  751}  mils.  On  eall  add  the  ferric  solution  to  the  well-shaken  paste  and  ihtn 
dispense.  The  magnesium  oxide  may  be  replace*!  bv  300  mils  of  magnesia  magma. 
For  detAils  see  U.S.R,  p,  108. 

It  will   be  seen  that  this  preparation  is  made  by  treating  diluted 
solution  of  ferric  sulphate  with  the  milk  of  magnesia  (that  ia, 
rubbed  with  water),  the  reaction  being: 


2Fc,(S04),     H-    6Mg(0H), 


4Fe(0H),     4*    OMgSO., 


The  result  of  this  reaction,  as  will  be  noticed,  is  praeticaUy  the  same 
as  in  the  method  of  making  pure  ferric  hydroxide.  The  great  advantage^ 
however^  is  that  the  magma  thus  jirodui-ed  is  efficient  without  washing^ 
because*  the  impurities  are  the  mild  alkali,  magnesium  hydroxidi*,  and 
the  harmless  magnesium  sulphate*  These  two  compounds  also  aerre 
antidotal  purposes  by  reason  of  the  formation  of  the  insoluble  magne- 
eium  arsenit^.  For  this  reason  this  preparation  is  greatl}'  to  be  preferred 
over  the  pure  ferric  hydroxide  as  an  antidote  for  arsenic,  it  being  rapidly 
prepared  by  the  blending  of  the  diluted  solution  of  ferric  sulphate  with  a 
magnesia  mixture,  followed  by  the  rapid  removal  of  the  s\iperfluous  water 
by  straining.  The  pharmacopceia  directs  that  the  tlilut4Hi  solutions  of 
ferric  sulphate  and  the  milk  of  magnesia  should  Ik*  kept  cm  hand  by  the 
pharmacist,  for  inst-ant  admiirture  in  cases  of  arsenical  tK>isoning. 

Dose, — Arsenical  antidote,  120  mils  (4  fluidounces), 

Ferri  Oxidum  Saccharatum  (N.F.)  is  made  by  preparing  ferric  hydroxide  from 

ferric  chloride  and  sodium  carbonate,  mixing  the  wasluHl  magma  with  sugar  dii^ 
aolvinfi;  tho  mixture  tn  a  15  per  cent,  solution  uf  sodium  hydroxide  and  then  evaporat- 
ing the  solution  to  dr^^ness  on  a  water-bath.     It  contains  2.8  per  cent,  of  iron. 

LIQUOR  FERRI  ET  AMMONH  ACETATIS— Solution  of  Iron  and 

Ammonium  Acetate 

(Liq.  Fern  et  Ammon.  Acet — Basham*8  Mixture) 

Candmrnd  Recipe* 

Mix  topjether  in  onler  named,  500  mil**  of  a  slightly  acid»  aolution  of  ammoaiutn 
aeetAte,  60  mils  of  diluted  acetic  acid,  40  mih?  of  Uncture  of  ferric  chloride,  120  mtk 
of  aromatic  elixir,  120  niits  of  glycerin  and  enough  distilled  water  to  make  I  liter. 
SummaHted   !'  >n. 

Clear,  TVii  ^  n  liquid ;  sweetish  »idinc  then  slightly  astringent  tajite;  arumatie 

odor:  8p.  gr,  i  t^oi-      lor  delaiU  »ee  U.8*P.,  p»  242. 

For  Utdafar  ideniU^,  i*ee  V.^A\ 

Hemarks, — In  mixing  the  chemicals  as  above  described,  ferric  acetate 
is  produced,  and  a  brilliant  garnet  solution  ensues.  In  preparing  tlie 
solution,  it  is  iiufiortant  that  the  full  amount  of  acetic  acid  l)e  employed| 
for  if  the  solution  is  not  distinctly  acid,  the  basic  acetate  of  tfon  will 
aepiuute  m  an  unsightly  red-brown  preei pittite. 

The  same  precipitate  occurs  in  -  ly  prepared  solution^  wben  it 

beoomea  old,  heuce  the  pharmaeopo  c  tion  as  to  preparing  frf«kiy. 
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fashnm*s  mixture f  as  this  solution  is  called,  is  a  popular  tonic  in 
gome  sections. 

DoBe. — 15  mile  (4  fluidmchms). 

Solution  of  Ferric  Acetate  (U.S.P.  1890;  N,F.  IV),— Thb  preparalion,  containing  31 
per  cent,  of  the  anhydrous  sfilt,  is  nmde  by  dissolving  freshly  prepared  ferric  hydroxide 
m  the  molecular  quMritity  of  glacial  acetic  acid. 

The  solution  oi  ferric  acetate  la  used  as  a  mild  chalybeate  tonics  a^nd  in  doses  of 
2  to  10  minims* 

Solution  of  Ferric  Nitrate  (L\S.R  1890;  N.F.  IV).— This  prepamtion,  containing 
1.3  per  cent,  metallic  iron,  is 'made  by  a  process  vor)^  similar  to  that  used  in  making 
the  solution  of  ferric  acetate;  the  ferric  hydrojtide  in  this  case  being  diss^ilved  in  the 
fuolccular  f]uanJity  of  nitric  acid.  This  solution  is  interesting  by  reason  of  the  light 
tint  which  it  possesses;  most  of  the  other  ferric  solutions  are  of  a  brilliant  ^;arnet-red, 
but  this  one  UBuaUy  possesses  a  color  scarcely  darker  that»  ajnber. 

Solution  of  Ferric  Citrate  (U.S.P.  1890;  X.F.  IV).— Recipe  and 
details  of  manufacture  in  Part  VII. 

This  solution,  like  the  two  just  discussed,  is  made  by  treating  ferric 
hydroxide  with  an  appropriate  acid;  in  this  case,  citric  acid.  If  to  the 
drained  magma  crystals  of  citric  acid  are  added,  and  the  mixture  placed 
on  a  wat^r*bath  for  a  few  minutes,  the  magma  is  converted  into  a  clear 
garnet-red  solution,  usually  weaker  than  ihe  pharmacopo'ial  strength. 
It  is,  therefore,  evaporated  on  a  water-bath  at  a  temperature  not  exceed- 
ing 60°C.  This  shows  that  a  large  amount  of  water  is  mechanically 
held  by  the  ferric  hydroxide,  its  absorbing  capacity  being  almost  as  great 
as  that  of  aluminum  hydroxide. 

The  solution  of  ferric  citrate  affords  a  convenient  liquid  form  of  that 
valuable  remedy^ — ferric  citrate.  It  contains  about  50  per  cent,  of  ferric 
citrate,  and  will  be  found  of  great  convenience  in  dispensing  in  pre- 
scriptions directing  ferric  citrate  dissolved  in  water,  since  the  dissolving 
of  ferric  citrate  is  quite  tedious. 


THE  SCALE  SALTS  OF  IRON 

Having  discussed  the  official  ferrous  and  ferric  salts,  we  can  now 
consider  the  third  group  of  official  iron  compounds — the  scale  prepara- 
tions of  iron. 

These  preparations  are  not  always  definite  chemicals;  thus,  the  official 
soluble  ferric  pyrophosphate  is  a  niixture  of  pyrophosphate  of  iron,  which 
in  pure  form  is  an  insoluble  green-gray  powder,  and  sodium  citrate,  with 
traces  of  sodium  pyTophosphate  and  ferric  citrate.  The  scale  prepara- 
tions are  bright,  shining  fragments,  which  are  not  crystals,  despite  an 
impression  to  that  effect,  arising  no  doubt  from  a  brand  of  scale  pepsin  on 
the  market  termed  ** crystal  pepsin*" 

Crystals  are  bodies  having  definite  geometric  form,  and  any  examina- 
tions of  a  scale  preparation,  no  matter  how^  superficial,  will  prove  absence 
'«f  distinct  unvarying  form.     Preparations  are  scaled  just  as  molasses 
is  made — by  concentrating  to  a  thick  s>Tup  and  pouring  this  on  a 
ith  hard  surface,  usually  on  sheets  of  glass. 
M      All  scale  preparations  of  iron  are  made  directly  or  indirectly  from 
IHftrric  hydroxide,  that  red-lj»rown  magma  formed  by  adding  solution  of 
ferric  sulphate  to  a  diluted  water  of  ammonia. 

If  we  treat  the  magma  with  citric  acid,  ferric  citrat-e  is  formed;  if 
tartaric  acid  be  the  acid  adtled,  we  get  ferric  tartrate;  while  if  we  use  acid 
potassium  tartrate  (potassium  bitartrate),  iron  and  potassium  tartrate 
wiU  be  the  product. 
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All  the  official  scale  preparations  of  iron  save  the  last  two  mentiooed 
are  made  from  ferric  citrate;  hence  we  will  discuss  those  two  first,  and  thai 
have  clear  sailing  for  those  owing  their  existence  to  ferric  citrate. 

Feni  et  Ammonia  Tartras  (U.S.?.  VIII),  or  iron  and  ammonium  tartrate,  is  prepand 
by  adding  ferric  hydroxide  to  a  solution  of  ammonium  tartrate  and  tartaric  acii 
evaporating  to  syrupy  consistence,  and  pouring  on  plates  of  ^lass.  As  the  last  part 
of  the  process — evaporating  and  pouring  on  plates  of  glass — is  common  to  all  acak 
preparations,  we  will,  for  brevity's  sake,  call  it  scaling  in  future.  Like  ail  other  scaled 
iron  salts,  the  product  is  a  tonic.     Its  dose  is  4  grains. 

Ferri  et  Potassii  Tartras  (U.S.P.  VIII),  or  iron  and  potassium  tartrate,  is  prepared 
like  iron  and  ammonium  tartrate.  In  the  latter  the  ferric  hydroxide  is  treated  with 
what  may  be  considered  a  solution  of  ammonium  bitartrate,  whereas  in  the  iron  and 
potassium  tartrate  the  magma  is  dissolved  by  treating  with  potassium  bitartrate  or 
cream  of  tartar.  This  fact  is  worth  passing  notice,  inasmuch  as  it  clearly  shows  that 
acid  salts  possess  acid  properties ;  that  is,  that  the  hydrogen  found  in  acid  salt  is 
capable  of  combining  with  a  metal,  just  as  does  the  hydrogen  with  the  acid  from  which 
it  IS  derived. 

A  commercial  form  of  iron  and  potassium  tartrate  formerly  enjoyed  large  popularitr. 
This  was  the  chemical  in  the  form  of  an  oval  lump,  to  one  end  of  Vhich  was  attached 
a  loop  of  string  or  ribbon.  This  form  was  formerlv  highly  esteemed  in  France  under 
the  name  of  *  hoide  de  Afars.^*  This  name,  by  the  way,  suggested  the  alchemistip 
title  of  the  element  iron,  which  was  called,  by  the  forerunners  of  chemistry,  after  the 
god  of  war.  Mars.  Another  survival  of  the  alchemistic  name  of  iron  is  shown  in  the 
words  ** crocus  Mortis.'*  The  ^'houle  de  Mars'*  was  supposed  to  be  carried  around 
by  the  patient,  and  when  a  chalybeate  tonic  was  desired,  the  lump  was  suspended  into 
a  glass  of  water  or  wine,  and  after  sufficient  immersion  it  was  supposed  that  a  suffi- 
cient quantity  of  the  chemical  would  be  dissolved  in  the  fluid,  thus  producing  a 
pleasant  tonic. 

Iron  and  potassium  tartrate  is  used  as  a  tonic,  in  4-grain  doses. 

Feni  Citras  (U.S.P.  VIII),  or  ferric  citrate,  is  made  oy  evaporating  a  solution  of 
ferric  citrate  at  a  temperature  not  higher  than  60**C.  to  a  thin  svrup.  and  then  scaling 
this  by  pouring  it  on  a  glass  plate.     Its  preparation  is  described  in  aetail  in  Part  VIl. 

Fernc  citrate  is  very  soluble  in  water;  its  solution,  however,  takes  place  vm 
slowly,  as  is  also  tnie  of  most  of  the  scale  salts  of  iron. 

In  dissolving  these  salts  they  should  never  be  reduced  to  powder,  nor  is  it  advisable 
to  triturate  in  a  mortar  with  a  solvent.  The  solution  is  effected  far  more  rapidly  by 
pouring  the  scale  salts  upon  the  full  amount  of  solvents  contained  in  a  bottle  and 
vigorously  shaking. 

But  even  thus,  the  solution  of  the  salt,  requires  considerable  patience,  hence  the 
use  of  a  solution  of  ferric  citrate  is  advisable  wnerever  possible.  The  very  fact  that 
ferric  citrate  and  other  scale  salts  slowly  dissolve  renders  them  valuable  for  the  mann- 
facture  of  pills,  because,  when  blended  with  an  excipient,  they  are  apt  to  retain  their 
form,  producing  the  pills  that  do  not  flatten. 

Ferric  citrate  is  a  chalybeate  tonic  and  is  given  in  4-grain  doses. 

FERRI    ET    AMMONII    CITRAS— Iron    and    Ammonium    Citrate 

(Ferr.  et  Ammon.  Cit. — Soluble  Ferric  Citrate-Ammonio-ferric 

Citrate) 

Iron  citrate  rendered  more  readily  soluble  by  the  presence  of  ammonium  citrate 
and  containing  not  less  than  16  per  cent,  nor  more  than  18  per  cent,  of  Fe.     Prwerre 
it  in  well-closed  containers,  protected  from  light. 
Summarized  Description. 

Thin,  transparent,  garnet-red  scales;  saline,  mildly  ferrusinous  taste;  somewhat 
deliquescent;  completely  soluble  in  water;  insoluble  in  alcohol;  chars  on  heatinir 
leavmg  ferric  oxide.     For  details  see  U.S.P.,  p.  167. 

For  tests  for  identity,  for  impurities  (ferric  citrate,  tartrate)  and  for  assay  see  U.S.Pm 
p.  167  and  also  Part  V  of  this  book. 

Remarks. — Ferric  citrate  is  very  slowly  soluble  in  cold  water;  hence  a 
more  soluble  form,  made  by  adding  ammonia  water  to  solution  of  ferric 
citrate  and  scaling,  is  the  one  chosen  for  inclusion  in  the  pharmacopoeia- 
It  is  a  curious  fact  that  while  ammonia  water  precipitates  the  crystalline 
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ferrous  and  ferric  salts,  it  simply  darkens  and  renders  more  soluble  the 
scale  preparations.  Cowley  claims  that  iron  and  anmionium  citrate 
is  a  true  salt  having  the  formula  (NH4)»Fe(C6H607)2. 

While  ferric  citrate  occurs  in  garnet-red  scales,  the  scales  of  iron  and 
ammonium  citrate  are  yellow-brown.  Like  the  other  scale  salts  of  iron  it 
is  a  tonic. 

Dose. — 250  milligrammes  (4  grains). 


FERRI ET  QUININiE  CITRAS— Iron  and  Quinine  Citrate 

(Ferr.  et  Quin.  Cit— Ferri  et  Quininae  Citras  Solubilis,  U.S.P.  VIII, 
Soluble  Iron  and  Quinine  Citrate) 

Iron  citrate  and  quinine  citrate  rendered  more  soluble  by  the  presence  of  am- 
monium citrate  and  containing  not  leas  than  11.5  per  cent,  of  anhydrous  quinine 
(CseHs40iNs)  and  not  less  than  13  per  cent,  of  Fe.  Preserve  it  in  amber-colored, 
weU-stoppered  bottles,  protected  from  light. 

Summarized  Description. 

Thin,  transparent,  deliquescent,  g^reenish  or  golden-yellow  scales;  bitter,  mildly 
ferruginous  taste;  completely  soluble  in  cold  water;  partly  soluble  in  alcohol;  chars 
on  heating,  leavins  a  residue  of  ferric  oxide.     For  details  see  U.S.  P.,  p.  167. 

For  tests  for  identity,  for  impurities  (tartrates)  and  for  assay  see  U.S.P.,  p.,  168 
and  also  Part  V  of  this  oook. 

Remarks. — No  process  for  the  manufacture  of  this  salt  is  given  by  the 
present  pharmacopoeia.  The  pharmacopoeia  of  1890  directed  its  manu- 
facture by  adding  citric  acid  and  the  uncombined  alkaloid,  quinine,  to  a 
solution  of  ferric  citrate,  and  then  scaling  the  resulting  liquid. 

TTie  dried  scales  are  of  a  reddish-brown  tint. 

This  is  important  because  of  the  fact  that  a  very  large  amount  of  the 
commercial  iron  and  quinine  citrate  possesses  a  yellowish-brown  tint, 
and  is  none  other  than  soluble  iron  and  quinine  citrate. 

For  practical  purposes  the  latter  preparation  may  be  preferable  to 
the  official  iron  and  quinine  citrate,  but  the  point  at  issue  is  that  if  a 
physician  prescribes  iron  and  auinine  citrate,  the  soluble  iron  and  quinine 
citrate  should  not  be  dispensed.  The  very  fact  that  the  iron  and  quinine 
citrate  is  slowly  soluble  renders  it  preferable  to  the  soluble  iron  and 
auinine  citrate,  because  the  more  slowly  soluble  a  bitter  compound  is, 
tne  less  does  it  afifect  the  palate  of  the  patient. 

It  will  be  noticed  that  this  oflScial  compound  is  directed  to  contain 
11.5  per  cent,  of  dried  quinine,  and  that  a  process  of  assaying  the  same  is 
given  in  the  pharmacopoeia.  An  assay  of  the  amount  of  iron  is  also 
given  in  the  pharmacopoeia,  which  directs  that  it  contain  13  per  cent,  of 
the  metal. 

Iron  and  quinine  citrate,  like  all  the  scale  salts,  is  a  tonic. 

Dose. — 250  milligrammes  (4  grains) . 

Ferri  et  StrychninA  Citras  (U.S.P.  VIII),  or  iron  and  strychnine  citrate,  is  made  by 
adding  a  solution  of  the  alkaloid  strychnine,  in  citric  acid,  to  a  solution  of  iron  and 
ammonium  citrate. 

It  is  important  to  note  that  in  making  the  iron  and  quinine  citrate  and  iron  and 
strychnine  citrate,  the  uncombined  alkaioid  is  used  with  the  citric  acid,  and  not  one 
of  Its  salts. 

By  reason  of  containing  the  poison  strychnine  the  dose  of  iron  and  str\'ohnine 
citrate  is  somewhat  less  than  that  of  the  other  scale  salts,  being  about  2  grains. 
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FERRI  PHOSPHAS— Ferric  Phosphate 

(Ferr,    Phos.— Ferri    Phosphas   Solubilis,    U.S.P,    \'III,  Soluble    FerrlT 

Pho8i>hate) 

Ferric  Phosphate  renderf^cj  sohihli;  by  the  presence  of  sc^diiiin  citrate.     It  cootiyfui 
not  leas  than  12  per  cent,  of  Fo.     Pn'»f*rv*'  it  in  !ntilt»T-<*ciloro<l.  well-stopjjerftl  hottl**^. 
prtjtt'ctt'il  from  light. 
Summn Hzcd  Drscriptifm. 

Thin,  bright  green»  transparent  HcrtleH;  acidulous,  Nhghtly  t^aliru*  taste;  pemumeDl 
in  drv  air  and  in  the  dark,  out  becomes  disculored  on  exposure  to  hghl,  completely 
soluble  in  water;  in.«w>hiblc  in  alcohol.     For  details  sec  U.S. P.,  n,  109. 

For  U^tA  for  iderUiit/,  for  impttrHien  (ammonia,  pvrophoH[>hate)  and  for  tuagy 
•ee  L'.B.P..  p.  169  and  al»t)  Port  V  of  this  book. 

Remarks, — While*  no  recipe  ia  given  in  the  present  phartnacopcpia, 
for  the  manufacture  of  this  salt,  the  pharmacopain  of  1890  di roe te<I  that 
it  \k  made  by  mixing  solution  of  ferric  citrate  with  a  solution  of  isodium 
phoephate  and  then  scaling  the  resulting  fluid. 

Ferric  phosphate  in  the  pure  form  is  insoluble,  but  the  mixed  product 
resulting  from  the  combination  of  ferric  phosphate  with  alkaline  cttrataa 
is  soluble.     Hence  this  official  is  not  a  definite  comfxnind  but  i.^  re 

of  sodium  citrate  with  ferric  phosphate  and  may  K>e  called  -  ic 

eitrophosplmt4% 

These  compounds  differ  from  the  other  scale  salt*  of  iron,  first,  in 
teing  an  indefinite  chemical  and,  secondly^  by  reason  of  the  charaeteriBtie 
gret^n  color  of  the  scales.     It  is  highly  esteemed  as  a  tonic. 

Dose, — 250  milligrammes  (4  grains). 

FeitJ  Pyrophosphas  (X;,8.P,  \TII;  N.F.  UO^  .  r        '      r  ■■pUu,  t^  an 

indefinite  mixture  of  sodium  citrate  with  ferric   ;  lUi  contain 

not  leas  than  lU  per  cent,  of  metallic  iron  and  ia  u. .  ,♦  ..^  ..  -.-,l.^  .*,  .-^   -u  doses, 
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ARSENIC,  ANTIMONY,  TIN,  GOLD,  AND  PLATINUM 

ARSENIC 

Symbol,  As.     Atomic  weight,  approximately  75 

The  chief  ores  from  which  this  element  is  derived  are  realgar^  AsjSj, 
orpimerUj  AS2S8;  the  latter  word,  a  corruption  of  '*auri  pigmentum," 
which,  translated,  means  the  color  of  gold  or  of  fire,  so-called  because  of 
its  brilliant  yellow  tint.  Another  ore  of  arsenic — flowers  of  arsenic  or 
white  arsenic — AS2O3,  is  mined  in  certain  districts  of  Styria,  where  the 
natives  become  habituated  to  its  use  and  thus  are  immune  from  its 
poisonous  action. 

Arsenic  has  been  known  from  comparatively  early  times.  The  red  and  yellow 
sulphides  were  known  to  the  Greek  writers.  The  white  arsenic  appears  to  have  been 
known  to  Geber  in  the  eighth  century.  In  the  eleventh  century  Avicenna  differen- 
tiated between  the  white  arsenic  and  the  red  and  yellow.  Albertus  Magnus,  in  the 
thirteenth  century,  appears  to  have  isolated  the  element,  and  the  practical  separation 
was  a  matter  of  technic  in  the  seventeenth  century. 

The  word  arsenic  is  derived  from  the  Greek  word  arsenikon,  which 
was  the  term  used  to  designate  the  ore  orpiment.  The  metallurgy  of 
arsenic  is  somewhat  similar  to  that  of  the  other  elements  which  we  have 
considered,  it  being  isolated  by  heating  the  oxide  with  coal,  as  shown  in 
the  following  equation*: 

AS2O,     -f     C,     =     Asa     -f     CO     -f     CO5. 
This  process  is  not  used  much  now,  since  native  arsenic  oxide  is  com- 
paratively rare,  and  most  of  the  element  is  made  by  heating  arsenical  iron, 
and  from  mispickel,  when  arsenic  is  freed  and  subHmes.     The  respective 
reactions  are* 

Fe>As4  +     heat      =     Fe»As2     -h     Asj. 

Fe^AsiS,       -f     heat      =     2FeS        -h     As,. 
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Metallic  arsenic  occurs  in  the  form  of  crystalline  masses,  whicn  are 
gray  when  freshly  subUmed,  but  becoming  dull  and  black  on  exjxjwiin*  to 
air.     Besides  this  crystalHne  form,  amorphous  forius  are  known* 

.Arsenic  and  antimony,  like  zinc  and  aluminum,  form  a  group  almut 
midway  l)Gtween  the  metals  and  the  non-metals,  and  the  non-metailk 
character  of  arsenic  and  antimony  is  even  more  strikingly  dr-monMt rated 
than  in  the  case  of  zinc  and  aluminum.  In  fact,  the  most  abundaiit  com- 
pound of  arsenic  is  one  in  which  ai'senic  shows  it.8  negative  character, 
namely,  in  arst^nic  trioxide  (arsenous  acid,  U.S,P,  1800),  But,  while 
showing  many  points  in  common  with  the  non-metallic  elements,  iij« 
metallic  properties  are  well  defined.  Thvis^  it  is  precipitated  with  hydrogen 
sulphide,  as  are  the  other  metals  of  this  group,  and  combint^s  with  acidii 
to  form  the  salts  of  arsenic,  such  as  arsenic  chloride  and  arsenic  iodide. 

On  the  other  hand,  when  combined  with  alkalies  the  negative  iride 
is  clearly  demonstrated,  and  among  the  official  compounds  we  find  sola* 
tion  of  potassium  arsenate  and  scHlium  arsenate. 

The  tests  for  arsenic  are  as  follows :  The  yellow  sulphide  TV  it), 
produced  when  hydrogen  sulphide  is  passed  through  an  acidu  lu- 

tion  of  arsenous  acid.  Silver  nitrate  test  solution  producer  >>  iinw 
precipitate  of  silver  arsenit^  or  a  brown  precipitate^*  of  silver  nr>« mite, 
according  to  the  valence  of  the  arsenic  in  the  suspected  solution.  A 
characteristic  test  for  arsenic  is  the  so-called  cacoilyl  rmdion,  which  is 
brought  about  by  fusing  the  arsenic  with  potassium  or  sodium  acetate, 
when  a  disgusting  odor  of  cacodyl  is  produced;  for  details  descriptive 
of  this  organic  compound,  see  p.  603.     The  equation  is: 

AbiOi     +     4KC,H,0,     -     [Ajs(CH,)il,0     -h    2K,C0,     4-     200*. 

Compounds  of  arsenic,  treated  with  copper  sulphate  and  ammonim, 
yield  a  characteristic  green  precipitate  of  cojifxT  arsenite.  This  grren 
insoluble  substance  was  formerly  largely  used  in  the  technic  under  the 
name  of  Schede*s  green,  as  a  coloriBg-matter.  The  danger  of  this  body 
however,  has  caused  it  to  fall  more  or  less  into  disuse. 

Arsenic  was  formerly  largely  employed  by  poisoners,  and  accordingly 
many  tests  have  l>een  devised  for  the  detection  of  the  element,  such  m 
the  t4*sts  suggpstt*d  by  Mamh,  Fleitmann,  Gutzeit,  and  Reinsch.  The 
principle  of  action  of  the  first  three  of  these  is  based  on  the  formation 
of  the  gas,  hydrogen  aiivenide,  AsHi,  which  is  protluced  by  the  union  of 
hydrogen  (generated  by  action  of  sulphuric  acid  on  zinc),  with  arsenic 
in  the  8usi)ected  substance,  forming  hydrogen  arsenide,  AsHa,  which  h 
analogous  to  ammonia,  NH»;  to  phosphine  (phos[»horetted  hydrogen^ 
PHi),  that  spontaneously  combustible  gas  mentioned  on  p.  421»  and  to 
antimoniuretted  hydrogen  (stibim\Shnj),  mentioned  a  little  further  along 
These  four  gases  can  best  l)e  compared  in  tabulated  form: 

Nitrugen,       vitliTuM*  ni  i;iv«rH  jimniDriiti,     SH^  graphicftlly  ll— H 

Phoiiphonjs,      "        m     "      phnaphinc,     Pfft,          **  rZ. 

AnMtnir.                         in     "      unimv           AnH,,           **  ftC^jj 

iritm»on>,     "            m     **      stihitw,        ShIU,           •*  jD^H 
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Hydrogen  burns  to  pure  water  (Hj  +  O  =  HjO),  while  AsHj,  in 
burning,  yields  water  and  metallic  arsenic  (2A8H3  +  30  =  SH^O  +  Aa^) ; 
the  latter  separates  as  an  arsenic  spot  on  a  piect^;  of  porcelain,  just  as  the 
carbon  in  gas  separates  as  soot  when  burned  in  a  fish-tail  burner.  The 
details  of  ^larsh's  test  is  beyond  the  hniits  of  this  work,  and  the  reader 
is  referred  to  some  book  on  analytic  chemistry. 

Mention,  however,  must  be  made  of  the  fact  that  antimony  com- 
pounds treat4?d  with  nascent  hydrogen  produced  from  zinc  and  sulphuric 
acid  form  antimoniureted  hydrogen,  SbHj*  which,  on  burning,  like- 
wise deposits  a  stain  on  a  porcelain  dish.  This  latter  stain  is,  however, 
bro^Ti  black,  and  is  not  soluble  in  Labarraque's  solution,  as  is  the 
arsenic  spot.  Marshes  test  is  no  longer  given  in  the  pharmacopoeia, 
being  replaced  by  a  modification  which  does  away  with  the  cumljer- 
mme  apparatus  used  in  Marsh's  test.  This  modification  is  Gutzeit's 
test,  in  which  the  hydrogen  is  developed  from  zinc  and  sulphuric  acid 
in  a  test-tut>e,  and  the  suspected  substance  added.  If  ars<*niuretted 
hydrogen  forms,  it  blackens  the  cap  of  filt-er-paper  moistened  with  silver 
nitrate  solution,  covering  the  open  end  of  the  tube.  Like  Marsh's  test, 
this  responds  when  antimony  is  present,  and,  therefore,  a  preferable 
test  is  that  of  Fleitmann,  in  which  the  hydrogen  is  not  developed  by  action 
of  acid  on  zinc,  but  by  treating  zinc  with  potassa,  the  reaction  being: 


Then, 


3Zu     -f     6KOH      =     3K,ZnO,     -f     3H,. 
3H,     -I-     As,  =     2AsHi. 


In  this  reaction  antimony  will  not  take  part,  even  if  present,  and 
therefore  nothing  but  arsenic  can  be  detected  by  this  means.  The  de- 
tection of  the  arsenic  in  this  case  is  identical  with  that  in  Gutzeit^s 
test,  by  the  blackening  of  silver  nitrate. 

Reinsch  *s  test  is  produced  by  placing  a  sheet  of  bright  metallic  copper 
into  the  suspected  solution.  If  arsenic  be  present,  an  electrolytic  action 
takes  place,  with  the  deposition  of  that  element  on  the  copper  plate, 
which  aecordingly  becomes  blackened.  Bettendorf's  test  consists  in 
dissolving  arsenic  in  concentrated  hydrochloric  acid,  adding  solution 
of  stannous  chloride,  and  introducing  into  the  test-tul>e  containing 
this  mixture  a  piece  of  tin-foil.  If  arsenic  l>e  present,  a  brown  coloration 
takes  place. 

In  experimenting  with  Marsh's  test,  the  operator  should  l>e  careful 
regarding  the  inhaling  of  the  vapors  produced,  as  the  hydrogen  arsenide 
vapors  are  very  poisonous,  the  chemist  Gehlen  having  been  killed  by 
this  substance  during  experiments  in  1815.  It  has  been  noted  that  wall- 
paper colored  green  by  the  use  of  Scheclc's  green  produces  sjinptoms  of 
areenica!  poisoning  in  persons  in  the  room.  The  exact  reason  for  this 
is  not  clearly  defined,  but  at  the  present  time  it  is  considered  to  be  due  to 
the  formation  of  AsHa,  through  the  action  of  moisture  on  the  walls  with 
the  arsenical  color  and  inhalation  of  the  gas  by  the  occupants  of  the  room. 

Arsenic,  like  nitrogen  and  ijhosphoruStexhibits  the  valence  in  and  v, 
as  shown  in  two  oxides^ — As^Oa  and  .XsjOb— which  are  called  arsenous 
and  arsenic  oxides  respectively. 

The  official  preparations  of  arsenic  are : 

Areenie  trio^dde.     At  leaat  99.8  per  cent,  ahsolnte  AsyOi. 

Solution  of  arsenous  acid,  containing  from  0,975  to  1.025  per  cent,  arsenic  trioxide. 
Solution  of  potassium  arsenite,  containing  from  0.975  to  1.025  per  cent,  arsenic 
tfioude. 
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Sodium  arwnat^.     At  least  99  p«»r  cent,  absolute  NatHAsO«  -h  7H«0. 
Exflicentr^l  tfodium  arsenate.     At  least  98  per  cent,  abtjolute  NatHAsO^. 
Solution  of  smliuni  arsrnate,  containing  from   0.925  t^  1.025  per  c**nt,  exfOCC4t4^ 

'  ,     At  least  99  per  cent.  Asli. 
>:  -4^noU8  and  mereuric  iodide^^  eont&ining  from  0.95  to  1.05  rach  of 

arseooua  itniiiie  and  of  mercuric  iodide. 

ARSENI  TRIOXIDUM—Arsemc  Trioiide 

(Arsen.  Triox. — Arsenous  Acid — Arsenous  Oxide — \\  hit^  ArsiTucj 

It  rontaina^  when  drietl  to  constant  weight  at  100*C,,  not  less  than  90,8  ncrcf^at. 
uf  As,Oi  (197.92). 

(  I'Tf  or  amorphmts*  tranapiLretitT  glass-hkc  masae^^ ^^ cTy^tAlVm^  j 

opa<[  !uass€«;  in  moist  air  the  glassy  variety  charn(c«  to  tht-  4it>juiuf'; 

solutiic  m  water  tjiflajEieiy  variety  more  than  the  crystalline)  and  in  k1\ 
soluble  in  alcohol  and  ether^  soluble  in  hydrochloric  aid  and  in  alknl 
volatdises   on    heating,   subliming  t^  transparent  octahe<iral  cr>'stal8;   he.-' 
charcoal,  in  a  tube  metallic  arsenic  sublimes  and  deposits  as  a  mirror.     I- 
see  r.8.R,  p.  64 

For  tf^s  for  ideniiiu,  for  impiirUiev  (antimony,  tin,  cadmium)  and  for  assay  wrn^ 
U.S. P.,  p.  65  and  also  Part  V  of  this  book. 

Remarks, — This  most  important  of  the  official  arseaical  preparations, 
called  arscnous  acid  by   tho   pharinacapcpia  of  1890,  is  mon^  | 
termed  arsenic  trioxide  by  U.S. P.  IX,  since  it  is  the  anhydride  As 
true  acid  being  produced  only  when  the  official  substance  is  diiaiotved 
in  water: 

AsiO,     -h    311, 0     -     2H»A80,* 

Hence  the  aqueous  solution  still  retains  as  official  name  the  phras#», , 
liquor  acidi  arf^enosi. 

ArscTiic  trioxide  is  prepared  by  the  roasting  of  arsenical  ores,  w^ 
oxide  which  is  formed  suidimes  and  is  caught  in  appropriate  corr  ^ 

chambers.     It  is  then  purified  by  resublimation. 

Arsenic  trioxide  acts  as  a  reducing  agent,  being  oxidized  by  pota9> 
(uura  permanganate,  and  converting  iodine  into  hydriodic  acid-  This 
explains  the  volumetric  estimation  of  the  chemical  by  meiuis  of  a  deci- 
normal  iodine  solution.  (See  p.  897.)  A  volumetric  estimation  ol  tbe 
ebemical  t*an  also  l>e  effect^  by  use  of  decinormal  j>ermanganat4^  solution* 

Arsenous  acid  is  a  valuable  alterative*  Appli(*d  in  the  form  of  a 
powdfT,  it  acts  as  an  escharotic,  and  for  this  pur|>ose  was  formerly  enK 

EIovckI  for  the  dusting  of  cancerous  growths.     Its  action  in  this  wmy» 
owever,  was  «hingeroiis,  and  at  present  it  is  now  rarely  so  used. 

Many  of  the  largely  advert iscnl  rat-poisons  e<jnsist  of  arsi^noufi  oxide^ 
either  free  or  admixed.     The  antidote  for  such  nostrums  is»  therrfofe, 
the  siime  jis  that  for  arst*4ious  oxide,  namely,  ferric  hydroxide  or  ferric 
hydroxide  with  magnesia.     (See  p.  516.) 
Dose. — '2  milligrammes  (^^o  grain). 

LIQUOR  ACIDI  ARSENOSI— Solution  of  Arsenous  Acid 

For  recipe  see  ji.  185* 

This  is  a  1  p^x  cent,  aciueous  solution  of  arsenic  trioxide,  containitig 
a  sufficient  quantity  of  hydrochloric  acid  to  insure  a  complete  solution. 
In  the  PImnnacopieiaof  1870  it  w^as  styled  ihti  sotitt  ion  of  arserwim  chlor;  f*. 
but  investigations  have  shown  that  the  hydrochloric  acid,  in  thia  case, 
nets  merely  as  a  solvent,  not  converting  the  oxide  into  chloride. 

i>o«e.-H)*2  mil  (3  minima). 
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LIQUOR    POTASH    ARSENITIS— Solution    of    Potassium    Arsenitc 

(Liq,  Pot  Arsen. — Fowler's  Solutiou.     Liquor  Arsenicalis.    Liquor  araeni- 

caiisFowleri  PJ.) 

An  aqueous  solution  contaming  potasiiiurn   ar^onite,   corresponding  in  amount 
to  not  less  than  0.1)75  per  cent,  uor  more  than   1  02r»  per  cent,  of  .\sjOj  (107.92). 
Preserve  the  Solution  in  amber-colored  bottles. 
C&mU'iiAcd  Recipe. 

Boil  lOGrn.  arsenic  trioxideand  20  Gm,  potftasiiim  bicarhonnte  in  a  tared  vessel 
with  100  Gm.  distilled  water  until  the  soUds  are  dissolved.     Then  add  enough  distilleil 
water  to  make  1170  Gm.  and  30  Gm.  compound  tincture  of  lavender  and^  tinallv,  filter. 
For  detaUs  see  U.S.R,  p.  25L 
Sum  mar  ized  DcHcripUo  n . 

Clear  or  faintly  opale^nzent,  pink  liquid;  lavender  oil  odor;  alkaline  reaction.  For 
details  see  U,8.P,»  p.  25L  For  tesU  for  iderUitu^  for  imjmrUu^  (arsenate)  and  for 
a»iay,  aee  U.S.P.,  p.  251  and  also  Part  V  of  this  book* 

Remarks, — This  preparation,  coinmonl^"  called  ** Fowler's  solution/* 
is  made  from  arseruc  trioxide  and  {x>tassiutn  bicarbonate,  colored 
with  compound  tincture  of  lavender.  It  contains  1  per  cent,  of  arsenic 
trioxide. 

The  equation  for  its  manufacture  is  either — 


4KHC0,     -f     .\s,0,     +     3HjO 


or 


2KHCO,     -j-     Ab,0, 


2KA8O2 


=     2K,HAflO,     +     4HiO     -f     4C0t 
+     2C0,  +     H,0. 


The  pharmacopoeia  directs  that  the  potassium  bicarbonate  and  the 
arsenic  trioxide  be  boiled  together  in  water  to  insure  chemical  combi- 
nation* If  a  solution  of  potassitim  bicarbonate  and  a  solution  of  arsenic 
trioxide  are  mixed  together  in  the  cold,  no  reaction  takes  place,  and,  in 
fact,  some  authorities  claim  that  even  boiling  produces  but  a  slight  effect 
OD  the  two  constituents.  How  little  decomposition  occurs  is  shown  by 
the  fact  even  when  twice  the  amount  of  ai-senous  acid  is  boiled  with  solu- 
tion of  potaasium  bicarbonate,  and  even  when  such  solution  is  boiled 
to  dryness  and  then  redissolved  in  water,  the  latter  liquid  still  effervesces 
with  acids. 

D**spite  this  fact*  some  authorities  claim  that  a  meta-arsenite  of  potas- 
fiiura  (KASO2)  is  produced :  while  others  hold  to  the  ortho-arsenite  formula. 
KiH^isOs;  this  is  sup}X)sedly  the  acid  potassium  salt  of  HjAsOj.  Fowlers 
solution  is  one  of  the  most  popular  of  arsenical  preparations,  being  par- 
ticularly esteemed  as  an  alterative  in  cases  of  malaria.  Many  physicians 
in  malarial  countries  consider  this  preparation  almost  in  the  light  of  a 
specific, 

Do9€, — 0.2  mil  (3  minims). 

SODII  ARSEN  AS— Sodium  Arsenate 
(Sod*  Arsen, — Arsenassodii  P.I.) 

It  contains  not  loss  than  58,98  per  cent,  nor  mi>re  than  61,92  per  cent,  of  anhydrous 
eodium  aisenate  (di-sodium  ortho^arsenate),  correspondinR  to  not  less  than  99  per 
I  cent,  of  the  crystallised  salt  tNaiHAs04  4-  7HiO  «  312.08),     Presence  it  in  well- 
t  dosed  containers. 

Summariied  Description, 

ColorlesB,  transparent,  monoclinjc  prisms,  efflorescent  in  dr>*  air,  deliquescent  in 
aotst  air;  very  poisonous;  soluble  in  about  L5  parts  of  wat<?r ;  slightly  ijoluble  m  alcohol ; 

beating  is  first  exsiccated  and  ia  then  converted  into  pvroarsenate.  For  dotaik 
flLaP.  p.  381. 

For  UsUfor  identity,  for  impurities,  see  exsiccated  sodium  arsenate. 
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Remark. — Sodium  arsenate  is  made  by  adding  arsenoua  acid  to  the 
mixture  of  sodium  carbonate  (or  sodium  hydroxide)  and  sodium  nitrate?, 
and  heating  same  to  redness  and  pouring  out  the  fused  mass  on  a  slab,  and 
treating  it  with  boiUng  water  as  soon  as  solidified.  The  solution  is  then 
evaporat<*d  until  crystallization  takes  place;  the  crv^stals  are  removed 
from  the  mother  liquor  and  dried  aecording  to  the  usual  method. 

This  process  furnishes  an  interesting  example  of  oxidation.  Arnenic 
has  the  valence  iii  and  v,  and  the  two  oxides,  As20s  and  AsaOs,  when 
treated  with  water,  yield  respectively  the  true  arsenoua  acid  (HiAsOi) 
and  arsenic  acid  (H3ASO4),  the  latter  being  analogous  to  phosphoric 
acid,  HaPO*,  (See  p.  359/)  An  arsenate  is  a  salt  of  arsenic  acid,  and 
if  we  treat  sodium  carbonate  with  arsenous  acid  (which  is  common, 
while  arsenic  acid  is  rare),  we  would  not  get  an  arsenate,  but  an  arsenite* 
just  as  we  did  in  Fowler'S  solution. 

It  will  be  noticed  that  the  arsenical  ingredient  used  above  is  arsenotu 
oxide  (AsiOa).  We  have  already  learned  (p,  359)  that  "ous"  acids  give 
**ite''  salts,  a  proof  of  which,  with  the  very  acid  we  are  now  considering, 
is  shown  in  Fowler's  solution — liquor  potaseii  arsenitis — where  we  see 
that  arsenous  acid,  cooked  with  potassium  bicarbonate,  yields  potassiuxn 
arsentfe — not  the  arsenafe— shown  in  equation  *'a''  given  on  p.  52S. 

In  exactly  similar  manner  sodium  carbonate  and  arsenous  acid  yieW 
Na»HAsOi,  sodium  arsenff<\  Necessary  to  form  the  arsenate,  is  arsenic 
acid,  AsiOfi  or  HjAsOi,  and^  accordingly,  if  we  start  out  with  arsenoua 
acid,  it  must  be  oxidized  io  arsenic  acid  t>efore  the  arsenate  can  be  formed. 
It  may  l^e  recalled  that  in  making  sulphuric  acid,  sulphuroti^  oxide,  SOi, 
was  oxidized  to  sulphuric  oxide,  SO5,  and  that  the  oxidation  was  accom* 
plished  by  nitric  acid.  In  oxidizing  arsenous  oxide  to  arsenic  oxide  m 
the  manufacture  of  sodium  arsenate  nitric  acid  is  not  adapted,  since  it, 
rather  than  the  arsenic  preparation,  would  react i^ith  the  aodium  cart>onatep 
the  final  product  Ixnng  a  mixture  of  sodium  nitrate  and  arsenic  acid ;  hence 
we  employ  sodium  nitrate,  NaNOj,  which  at  a  high  heat  sphts  in  » 
manner  akin  to  nitric  acid  itself,  with  the  lilieration  of  oxygen* 

The  usually  accepted  equation  of  manufacture — 

(a)  NftjCO,         -h     As,0,     -f     2XaN0,       -     Xa«A9-0,     -f     N,0|     -f     €X)i, 
(6)  Na*Afl,Oi      +     H,0        »     2NasH.\j!04, 

is  more  complex  than  the  explanation  just  given,  because  of  the  pre«i*noe 
of  an  intermediate  product,  sodium  pyroarsenatei  NaiAsfOi.  This 
body,  however,  is  analogous  to  sodium  pyrophoephat^i*,  Na4PsOT,  the 
latter  a  salt  of  pjTophospboric  acid,  HiPsO?,  the  chemistr>*  of  which  wag 
explaintHl  on  p.  441. 

Sodium  arsenate  is  used  as  an  alterative  and  tonic. 

Doae. — 5  milligrammes  (H2  grain). 

SODII    ARSENAS    EXSICCATUS— Exsiccated    Sodium    Arsenate 

(Sod.  Arsen.  Exsic.) 

It  contnima,  when  dried  U>  cuuHUnt  weight  at  IdO^C,  not  \em  than  9S  (M^r  f-«*nt 
of  NaillAjsOt  (186.97).     Preserve  it  in  well-closed  ecmtiuiierB, 
Condensed  Recipe. 

Allow  eryataUinc  »odiutn  awetiaU*  to  cfflortso^  beiw^ea  40*  atid  iiO*r.,  theti  be*i  •» 
150"  tititil  the  product  crnses  to  loot*  wHght.     Fof  dMkBB  arc  t\KJ' 
Summari^  De- 

Antoipbou*,  I  vKroaco|»ic*  whiti*  powdrr;  veiy  poitfonuu»;  itulubli^  tn  aboi}! 

3  pftrt«  of  t^ ..i..iA^  ...  ..L  ..K   1       i:.,^  ilrtjula  ««•  r.8.P.,  p.  3J*2. 

For  ten!  k^ii,  copp^^r,  iron)  and  for  oMty 

mm  l\S.F,,  i      .- 


mi 
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Remarks. — This  official  is  made  by  driving  off  the  seven  molecules 
of  water  of  crystallization  from  the  crystalline  sodium  ai*8enate  by  use 
of  a  temperature  of  150^0.  (302^F.). 

It  is  used  for  making  the  official  solution  of  sodium  arsenate.  WhUe 
the  exsiccated  salt  was  not  recognized  by  the  Pharmacopceia  of  1890; 
the  solution  of  sodium  arsenate  of  that  pharmacopoeia  was  prepared 
by  first  exsiccating  the  crj^stallized  salt,  experience  showing  that  when 
that  solution  is  prepared  from  the  crystalline  salt,  it  is  of  uncertain 
strength,  since  the  crystals  are  usually  more  or  less  efflorescent, 

Dose. — 3  milligrammes  {}4q  grain). 

Liquor  Sodii  Arsenatis. — For  recipe  see  p.  188. 

This  official  is  a  1  per  cent,  solution  of  exsiccated  sodium  arsenate  in 
water. 

Dose, — 0.2  mil  (3  minims). 

Liquor  Sodii  Arsenatis,  Pearson  (N,F.)»  This  aolutioii  (see  p.  101)  is  only  one- 
tenth  the  strength  of  the  official  solution  of  aodium  arsenate. 

Liquor  Arsenicalis,  Clemens  {N.F.),  or  Clemen'^  »oltdion  afargenic^  is  a  solution  of 
Ijotassium  arsenate  and  bromides,  made  by  boiling  together  arsenic  trioxide,  potas- 
mum  carbonate  and  water  and  then  adding  bromine  to  the  cooled  and  diluted  solution. 
It  reprcfients  about  1  per  cent,  Ab^Oj. 

ARSENI  lODIDUM— Arsenous  iodide 
(Arsen.  lod. — Arsenic  Iodide) 

It  containSi  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid, 
not  less  th&n  99  per  cent,  of  Asli  (455.72).     Preserve  it  in  amber-colored,  glass-stop- 
psred  vi&lSj  in  a  cool  place,  protected  from  light. 
SummaTiz€d  Desenption. 

Orange-red,  crystalline  powder;  stable  when  kept  cool  and  protected  from  light j 
soluble  in  about  12  parts  of  water  and  in  about  28  parts  of  alcohol ;  also  soluble  in 
ehlorofonn.  ether  and  carbon  disulphide;  does  not  lose  iodine  at  water-bath  heat. 
hut  vo!atilizf*a  at  hip:her  temperatures  ;liberatea  iodine  and  nitrogen  oxides  when  treated 
with  nitric  aci<] ;  irc^h  aqueous  solution  is  colorless,  but  it  turns  yellow  on  standing. 
For  details  see  U.S.  P.,  p,  64. 

For  te9ts  for  identity,  and  for  assay  see  U.S.P.,  p.  64  and  Part  V  of  this  book. 

Remarks. — This  compound  was  formerly  made  by  fusing  molecular 
quantities  of  metallic  ansenic  and  iodine  into  a  test-tul>e  and  pouring 
the  fused  mass  on  a  slab  in  order  to  permit  it  to  solidify.  This  process, 
however,  was  very  wasteful  of  the  iodine^  and  therefore  a  much  better 
method  is  by  making  a  solution  of  iodine  in  carbon  disulphide,  and  sprink- 
ling therein  finely  powdered  arsenic  until  the  purple  color  is  discharged. 

Arsenic  iodide  is  a  comparatively  unstable  compound,  losing  its 
iodine  by  volatilization  until  its  composttiou  is  very  largely  changed. 
It  is,  therefore,  at  its  l>est  a  rather  uncertain  preparation,  as  is  the  case 
with  sulphur  iodide. 

This  substance  is  used  as  an  alterative. 

Dose. — ^5  milligrammes  (Vf2  grain). 

LIQUOR  ARSENI  ET  HYDRARGYRI  lODIDI 

For  recipe  see  p*  186. 

This  official,  commonly  called  Donman's  solution,  after  the  originator, 
itains  1  per  cent,  of  arsenous  iodide  and  1  per  cent,  of  mercuric  iodide. 

The  solution  should  Ix*  practically  colorless.  On  standing,  it  assumes 
reddish  tint,  and  such  a  reddened  Donovan's  solution  should  not  be 
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dispensed*  While  some  writers  claim  that  the  reddening  is  due  to  i 
rjition  of  free  iodine,  Iluskisson  points  out  that  reddened  solutions  do 
not  give  the  iodine  reaction  with  stareh  paste*  The  change  in  color  can 
be  largely  obviated  by  keeping  a  small  amount  of  finely  divided  rtietullie 
arsenic  or  a  globule  of  mercury*  in  the  solution;  taking  care  to  dispenae 
only  the  clear  supernatant  fluid. 

Donovan *s  solution  is  used  as  an  alterative  and  tonic. 

Dose, — 0.1  mil  (114  minims). 

It  will  be  seen  that  tlic  pharmacopcBia  recognizes  four  soluiionfl 
containing  arsenic  compounds  (sec  p.  188)^  and  that^  while  all  these  are 
1  per  cent,  preparations,  all  do  not  contain  1  i>er  cent,  of  arsenic  trioxide. 

ANTIMONY 
Symbol,  Sb.    Atomic  weight,  approximately  122 

This  element  is  sometimes  found  native  in  un combined  form^  but 
its  chief  ore  is  the  sulphide — Sb^Si — which  is  called  stibnite. 

The  symbol  Sb  as  applied  to  antimony,  is  derived  from  the  Latin 
name  of  the  clement,  stibium^  which  is  in  turn  derived  from  the  (ire^^k 
word  ittibi,  which  wius  the  name  applied  to  that  native  sulphide,  which 
has  been  known  since  classic  times.  The  etymology  of  the  word  anti- 
mony has  been  explained  by  a  curious  fable,  which  relates  that  Biunrl 
Valentine,  a  monk  of  the  monastery  of  Krfurt,  experimented  mth  the 
salts  of  this  element  on  his  brother  monks,  with  fatal  results,  when^upon 
he  named  the  element  aniimoine — against  monks.  This  theory*  of  the 
origin  of  the  name,  however,  has  been  exploded  since  the  word  antimonium 
was  used  in  a  book  of  Constantine  of  Salerno  (a.  d.  llOt)),  and  merciless 
critics  have  even  denied  the  existence  of  such  a  man  as  Basel  V'alen* 
tine.  Suffice  it  to  say  that  there  appe^ired  during  the  fifteenth  century 
a  book  entitled  **The  Triumphant  Chariot  of  .Vntimony/'  purported  to 
have  l>een  printed  from  the  manuscript  of  this  monk  Ba^el  Vali^ntine* 
It  was  through  the  publication  of  this  work  that  the  use  of  antimony  in 
medicine  became  popularized.  In  the  sixteenth  and  seventeenth  cen- 
turies antimony  and  its  compounds  were  among  the  most  t  *  of 
medicines,  the  element  l>eing  isolated  by  Boerhave.     One  of  tl  ra- 

tiona  of  this  substance  was  in  the  form  of  a  cup  made  of  this  metal  (/'i»-  ^- 
emtiiai).  Acid  or  wine  was  allowed  to  stand  in  this  cup  until  a  cr rktin 
amount  of  this  metal  had  been  dissolvfxJ.  The  wine,  when  drank,  then 
acted  as  an  emetic.  Tinder  the  name  of  " pihilft  perpetua*'  small  globules 
of  the  metal  were  used  in  the  seventeenth  century,  enough  of  the  metal 
being  dissolved  from  the  swallow*ed  pill  by  the  acid  juices  of  the  st<)mach 
to  produce  the  desired  effect.  The  pill,  voided  either  by  eme^is  or 
through  the  bowc*ls,  wris  then  saved  for  the  next  need. 

The  metallurgy  of  antimony  is  accomplished  by  heating  the  sulphide 
with  metallic  iron,  as  shown  in  the  following  equation: 


Sb^S,     -f     Fei 


aFeS      f     Shr. 


In  order  to  facilitate  the  separation  of  the  metal  from  the  fe^rouft 
sulphide  a  mixture  of  exsiccated  sodium  sulphate  and  coal  ia  added 
for  the  purpose  of  forming  a  slag  with  the  ferrous  sulphide. 

Antimony  is  a  brilliant  l»rittle  metal,  of  lameltated  texture,  and 
•ilver\'  white  when  chemically  pure.     The  commercial  antini  *  ^w» 

ever,  is  usually  of  a  l>luish-white  tint.     Antimony  is  a  coti  of 

several  vidua blc  alloy's.  Thus,  type-metal  is  a  combination  oi  15  per 
CM-nt.  of  antimony  and  85  per  cent,  of  lead;  while  pewhr  conaista  of  10 
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per  cent,  of  antimony,  86  per  cent,  of  tin,  3  per  cejit.  of  zinc,  and  1  per 
cent,  of  copper. 

The  tests  for  antimony  are  as  follows:  hydrogen  sulphide  precipi- 
tates from  acid  solutions  of  antimony  golden  yellow  (orange)  antimony 
sulphide  (SbsSa),  which,  like  the  sulphides  of  arsenic^  tin,  gold,  and 
platinum,  will  dissolve  in  ammoniym  sulphydrate  solution,  If^  into 
an  acid  solution  of  antimony  is  placed  zinc  and  platinum  in  the  form 
of  plates,  an  electrolytic  action  takes  place  with  the  deposition  of  anti- 
mony on  the  platinum  as  a  black  spot.  This  black  spot  is  soluble  in  a 
solution  of  potassium  permanganate, 

tAs  mentioned  under  Ai'senic^  Marshes  tests  can  be  used  for  the  detec- 
tion of  antimony.  In  fact,  the  two  elements  act  so  similarly  when 
subjected  to  Marsh's  test  as  to  render  it  difficult  to  distinguish  between 
them.  When  antimony  is  used  in  Mai-sh's  test,  however,  the  hydrogen 
fiame  has  a  tint  which  an  expert  can  easily  distinguish  from  arsenic. 
The  spot  produced  by  placing  a  clean  piece  of  porcelain  into  the  flame 
(which  is  none  other  than  separated  metallic  antimony)  is  darker  than 
the  similar  arsenic  spot,  an^l  possesses  less  metallic  lustre.  Moreover, 
it  is  insoluble  in  Labarraque^s  solution,  while  the  arsenic  spot  dissolved 
readily  in  this  reagent. 

Fleitmann's  test  does  not  respond  to  antimony,  and  is,  therefore^ 
to  be  preferred  in  the  detection  of  arsenic. 

Three  oxides  of  antimony  are  known,  the  antimonous  €)xide,  SbaOs, 
antimonic  oxide,  Sb^O^,  and  the  third  oxide*  Sb204. 

Sb504  can  be  considered  as  Sb^Ch  phis  Sb-O^,  which  w^ould  give  us 
SbfOt  or  2Sbi(04.  Besides,  it  can  he  regarded  ajs  antimonyl  antimonate 
(SbO)SbOa,  to  understand  w^hich  the  acid  forms  of  antimony  must  be 
explained. 

Already  w^e  have  seen  that  nitrogen  with  valences  in  and  v  give  two 
oxides,  N2O3  (nitrous)  and  N2O5  (nitric).  Just  so  are  the  oxides  of 
antimony,  Sb^Oa  and  8b2<>5. 

The  nitrogen  oxides,  as  shown  on  p.  354,  yield,  when  added  to  water^ 
nitrous  and  nitric  acids  respectively. 

Exactly  so  Sb^Oa  yields  antimonous  acid  (HSbOt)  and  SbjOs  gives 
antimonic  acid  (HSbO^).     Antimonic  acid  will  give  salts,  such  as  potas- 

tsium  antimonate  {KShOa),  and  in  Sb^Oi  we  have  antimonyl  antimonate — 
(SbO)Sb03,  antimonyl  being  a  radicle  of  valence  t  (SbO)',  graphically 


Si^ 


J^  just  as  ammoniuni  is  a  radicle  with  valence  i  (NHi)*,  graphically 


N 


H 

— H 

H 


The  "antimonyl,"  just  spoken  of,  is  found  in  one  of  the  official  prepara- 
tions— tartar  emetic. 

The  only  preparations  of  antimony  recognized  in  the  present  pharma- 
copoeia are: 

Antimony  and  potassium  tartrate.  At  least  99.5  per  cent,  absolute  2K(ShO)- 
C4iiOi  4-  H,0. 

Copipounfi  syrup  of  aquill,   eontaining  0.2  per  cent,  antimony  and  potassium 
Compound  mixture  of  fj^lycyrrhiaa,  containing  240 milligrammes  antimony 
£«ium  tartrate  to  the  liter* 
34 
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ANTIMONn  ET  POTASSII  TARTRAS— Antimony  and  Potasdom 

Tartrate 

(Antim.  et  Pot  Tart — Antimonyl  Potassium  Tartrate.     Tartrated  Anti- 
mony.    Tartar  Emetic) 

It  contains  not  less  than  98.5  per  cent,  of  K(SbO)C4H«0.  -h  ^H,0   (332.34;. 
Preserve  it  in  well-closed  containers. 
Summarized  Description. 

Ck)lorle8S,  rhombic  crystals  or  white,  granular  powder;  sweet,  afterward  dis- 
agreeable metallic  taste;  soluble  in  about  12  parts  of  water;  insoluble  in  alcohol. 
For  detaib  see  U.S.?.,  p.  60. 

For  tents  for  identity y  for  impurities  (iron,  arsenic)  and  for  assay  see  U.S. P.,  p.  50 
and  also  Part  V  of  this  book. 

This  official,  commonly  called  tartar  emetic^  is,  in  truth,  antimonyl 
and  potassium  tartrate,  since  the  radicle  (SbO)'  enters  the  compound 
rather  than  thQ  element  itself.  Tartaric  acid  has  the  power  of  easily 
forming  double  salts.  (See  p.  363.)  Rochelle  salt  was  one  of  these 
double  salts,  and  ''tartar  emetic''  di£fers  from  Rochelle  salt  only  in 
the  substitution  of  antimonyl  (SbO)  for  sodium: 

KNaCiHiO.  (Rochelle  salt).     K(SbO)C4H40e  (tartar  emetic). 

It  is  made  by  .boiling  the  antimony  oxide  with  potassium  bitartrate 
and  water  for  an  hour.  When  so  treated,  the  hydrogen  of  the  potas- 
sium bitartrate  is  eventually  replaced  by  the  antimonyl  group  fur- 
nished by  the  antimony  oxide. 

Antimony  and  potassium  tartrate,  as  its  synonym  would  indicate, 
is  used  as  an  emetic,  in  large  doses,  while  in  small  doses  it  acts  as  an 
iterative  and  diaphoretic  and  expectorant.  It  was  formerly  lareely 
used  as  an  emetic,  but  its  action  was  so  violent  that  it  has  lar^y  ffulen 
into  disuse.     If  given  in  an  overdose,  the  antidote  is  tannin. 

Dose. — Expectorant,  5  milUgrammes  (^2  grain). 

Tartar  emetic  is  a  constituent  of  two  official  galenics,  compound 
syrup  of  squill  (p.  200)  and  compound  mixture  of  glycyrrhiza  (p.  257). 

Antimonii  Ozidam  (U.S.P.  1890;  N.F.  IV)  or  aiOtmony  oxide,  shows  antimony 
with  the  valence  III,  it  beine  the  '^ous"  oxide,  SbtOs.  It  was  the  main  ingredient  of 
the  antimonial  powder  (U.8.P.  1890). 

The  manufacture  of  this  compound  is  rather  intricate.  Antimony  sulphide  is 
first  dissolved  in  hydrochloric  acid,  whereby  soluble  antimony  chloride,  butter  of 
antimony f  is  produced : 

SbjS,     -f     6HC1     =     2Sba,     -h     3H,S. 

The  filtered  solution  is  then  poured  into  a  large  Quantity  of  water,  with  the  produc- 
tion of  an  insoluble  oxychlonde,  shown  by  the  following  equation : 

12SbCl,     -f     15H,0     -     2SbCl,5Sb,0,     +     SOHQ. 

This  insoluble  oxychlonde  (powder  of  al(f€troth)  is  then  treated  with  ammonia  water, 
which  converts  it  into  the  pure  oxide,  as  is  shown  in  the  following  equation : 

2SbCU5Sb,0,     -f     6NH4OH     -     6Sb,0,     +     6NH4CI     -f     3H,0. 

This  oxide  is  washed  to  free  it  from  ammonium  chloride  and  then  dried. 

The  product  is  a  white  powder,  insoluble  in  water  and  is  used  as  an  alterative  in 
1-grain  (Iosoh. 

Antimonial  powder  (U.S.P.  18(fO:  N.F.  IV)  or  James*  powder  is  a  galenic  made  by 
triturating  33  Cim.  of  the  oxide  with  67  Gm.  of  calcium  phosphate.     (See  p.  294.) 

Antimony  sulphide  was  official  in  three  forms  in  the  pharmacopoeia  of  1890. 

First :  The  crude  ore  containing  arsenic,  despite  the  efforts  to  remove  it  by  fusion. 

Second:  The  purified,  from  which  the  arsenous  sulphide  has  been  removed  by 
water  of  ammonia. 
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Third:  Sulphurated,  which  is  made  by  a  process  smxUar  to  that  followed  in 
miikinK  jprecipitaied  sulphur.  (Sf*e  p,  380.)  Although  the  chemical  reaction  ia 
quite  dinerent  in  both  cases,  the  substance  which  we  efesire  to  purify,  and  which  is 
insoluble,  is  dtss<jlved  by  iMiilLng  with  alkali  (hrue  in  the  case  of  precipitated  sulphur^ 
soda  in  sulphttrated  antimony),  and  the  product  desired  pre<'ipitat<*d  with  acid; 
** Kermes  Triiueral"  (as  the  sulphurated  antimony  i^  called),  is  not  a  pure  sulphide^ 
8b|8i,  but  is  a  mixture  of  this  with  HbjOj.  It  is  caOefl  Kermes  mineral,  from  a  sup- 
posed resemblance  to  Kermea,  an  ancient  dye-stuff* 

AnttmoQii  Sulphidum  (U.S. P.  IStM))  or  antimony  aidphidt^  h  to«>  crude  for  internal 
nee*  containing,  as  it  does,  a  hir^e  quantity  of  arsenic.  It  is  used  very  largely  in  voter- 
mar>^  practice  as  an  alterative  under  the  name  of  black  antimonif,  and  should  never  be 
dispense***!  for  human  coni?uniptifm. 

AntimonLi  Sulphidum  Purificatum  (U^S.P,  1890)  represented  cnide  antimony 
sulphide,  purified  by  washing  with  ammonia,  the  theory  of  this  washing  being  that 
arsenic  ?mlphide  is  soluble  in  ammonia  water*  However,  antimony  sulphide  itself  is 
Bomewhat  soluble  in  ammonia  water,  and  therefore  thr  process  is  weujitefuL  Equally 
good  results  would  be  obtained,  as  far  as  freeing  the  sulphide  from  arsenic  is  concerned, 
by  washing  with  a  mixture  of  ammonia  water  and  ammonium  carbonate,  in  which 
solvent  an  antimony  sulphide  is  scarcely  solulde. 

The  purified  sulphide  of  antimony  i.s  useil  as  an  alterative  in  doses  of  t  grain. 

Antimonii  Sulphuratum  (U.S. P.  ISOO;  X,F.  IV),  or  Kermm  mineraU  is  made  by 
boiline  antimony  sulphide  with  soda  and  precipitating  the  alkaline  solution  with  sul* 
phurie  acid. 

The  equations  occurring  in  this  process  are  as  follows: 

-f-     6NaOH      =     NaaSbO,      -h     Na^SbS,     -f-    3HjO. 
+     3H,SO<      =     aXarSOt      +     SbjOi         -h     3H,0. 


{«)  Sb,S, 

C6)  2Na,SbO. 


(c)   2Na,SbS,      +    3HaS04 


SNajSO*      -h     SbjS» 


W7r   ' 


Sulphurated  antimony  is  an  alterative  and  diaphoretic.  It  i.s  much  esteemed 
by  French  physicians,  who  find  it  a  valuable  constituent  for  coiigh-niixturps,  a 
favorite  recipe  for  this  purpose  being  1  grain  of  sulphurated  antimony  in  I  ounce  of 
ayrup  of  wild  cberrj",  a  teaspoonful  being  given  as  a  dose.  Its  dose  is  usually  from 
J^  to  1  grain. 

Compound  pills  of  antimony  (N.F.  IVJ  or  Plummer's  piUs,  consist  of  sulphuniteil 
antimony,  powderetJ  guaiac,  and  calomel.  They  are  used  in  secondary  syphilis,  one 
or  two  pills  being  the  dose. 

Another  unofficial  antimony  compound  worth  passing  mention  is  pyroaniimonir 
aeidy  HiSbaOi.  This  compound,  as  it  will  be  seen,  has  the  formula  analogous  to 
that  of  pvTophosphoric  acid,  already  discussed  on  p.  441,  its  potassium  salts  being 
tiaed  for  the  detection  of  sodiiun,  sodium  pyroantimoniate  being  practically  the  only 
insoluble  sodium  compound. 

TIN 

Symbol,  Sn.     Atomic  weight,  approximately  118 

While  this  element  yields  no  official  compounos,  it  is  of  sufficient  importance  to 

tify  pji-ssing  notice. 

The  source  of  tin  is  the  oxide,  SnOi,  which  is  commonly  called  tin  stonCj  and  mined 
very  largely  in  Cornwall,  England,  Malacca,  and  Dakota. 

Tin  has  l>een  used  for  many  centuries,  Pliny's  kassiteros  (or  plumbum  candidum), 
which  he  says  came  from  the  Caasiterides  in  the  Atlantic,  being  our  modem 
Britain.     The  I^tin  word  stannum  is  derived  from  the  Saxon  tst/in^  meaning  stf>ne. 

The  metallurgy  of  tin,  like  that  of  so  many  other  metals,  is  accomplished  by  heat- 
ing together  coal  and  the  oxide,  freed  from  sulphur  and  arsenic  by  roasting,  the 
reaction  being  as  follows: 

SnO,     +     C,     -     Sn     -»-     CO,. 

Tin  is  a  brilliant  white  metal,  very  malleable,  and  thus  can  be  made  out  into  very 
thin  sheets,  which  are  much  used  by  pharmacists  under  the  name  of  tin-foil.  The 
so-called  tin-plate  consists  of  sheets  of  iron  coated  with  tin,  either  by  dipping  the 
iron  into  the  molten  metal  or  by  rolling  the  tin  uf>on  the  iron  plate. 

Tin  compounds  are  tested  as  follows:  Potassium  hydroxide  produces  a  white 
precipitate  of  tin  hydroxide;  ammonium  sulphide  produces  a  black  precipitate  when 
a  stannous  salt  is  under  treatment  (stannous  sulphide);  a  yellow  pnH^ipitate  of  stannic 
mdphidr*,  if  the  tin  compoimd  is  of  the  higher  valence.  The  special  test  for  stannous 
tin  is  t  ht*  fact  tliat  if  a  solution  of  mercuric  chloride  is  mixed  with  a  solution  of  stannous 
salt  the  mercuric  salt  is  reduced  to  metallic  mercury,  with  a  corresponding  separation 
of  tW  metal  an  a  gray  precipitate. 
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Two  oxides  of  tin  arc  know^n*  etannous  oxide^  BtiO.  und  the  stannic  oxidcf  SnO,. 
In  these,  like  in  the  other  tin  compounds),  the  8tannoua  form  of  tin  exhibit^!  the  vAletic« 
II,  while  the  stannic  form  shows  valence  rv". 

No  com  pounds  of  tin  are  official.  The  following^  however^  Ate  of  paiiAinic  in- 
terest in  pharmaceutic  chcmistrj".  Stannous  chloride,  BnClj,  'i»  made  by  tt^ating  th« 
metal  with  hydrochloric  acid,  and  ia  used  in  analytic  work  as  a  retiucmR  a^ent,  mm 
shown  in  the  mercury  tcjst  for  stannous  compounds  that  haa  ju»t  T>fiTi  Kiven. 

Stannic  chloride,  SnCl^,  wais  first  made  by  Libavius  (1606)  by  diKtdJmg  tm  with 
mercuric  chloride.  When  wafer-free^  it  is  a  colorlcaa^  fuming  liquid,  which  waa 
formerly  known  as  sinrttu^t  fumar^s  Lihani. 

Tin,  like  zinc  and  aluminum,  staudu  midway  between  the  positive  and  ni^gatiirv 
elements,  and  while  gencraHy  nctinff  as  a  metal  in  its  compounds,  it  farms,  with 
lUkalJee,  aalta  of  stannic  acid,  HsStiOi*  The  sodium  salt,  NatSnOj,  is  used  largely 
in  calico  printing  under  the  name  of  *Uin  salt.'* 

GOLD 

Symbol,  An.     Atomic  weight,  approximately  19(V 

Gold  is  usually  found  in  the  native,  uncombined  form,  l>eing  associated 
with  either  sand  or  quartz.  It  Ls  bey^ond  the  limita  of  this  work  to  go 
into  extended  consideration  of  the  production  of  gold^  and  therefore 
sufhce  it  to  say  that  it  is  found  in  certain  sections  of  the  world,  such  as, 
for  instance,  California,  Alaska,  Australia,  and  South  Africa, 

The  mining  of  gold  is  accomplished  in  several  ways,  according  to 
the  condition  in  which  the  metal  i&  found.  When  found  associated  with 
sand,  it  is  usually  extracted  from  the  beds  of  rivers.  In  this  case  the 
gold  is  separated  from  the  sand  by  the  process  of  washing,  which  can  be 
compared  to  levigation.  (See  p,  117.)  If  done  on  a  small  scale,  the 
mixture  is  placed  in  a  pan,  and  washed  rapidly  with  water,  whereby 
the  sand  is  washed  out,  !e/ivirig  the  heavier  gold  in  the  bottom  of  the 
pan.  The  washing  is  performed  on  a  large  scale  by  the  process  of "  placer- 
waahing,''  which  consists  of  putting  the  goId-i>earing  sand  into  the  upper 
one  of  a  series  of  long  troughs,  each  trough  being  slightly  lower  than  ita 
predecessor. 

Into  the  top  trough  is  rim  a  good  stream  of  water  (usually  from  an 
adjacent  mountain  torrent),  which,  passing  continuously  through,  gradu- 
ally throws  out  all  the  sand,  and,  at  the  same  time,  a  large  quantity  of 
the  gold.  The  mixture  of  sand  and  gold  passes  to  a  second  trough, 
where  a  considerable  quantity  of  the  gold  separat^^s  out,  while  all  the 
sand  is  wash<xl  out  into  the  third  trough.  And  thus  the  process  goe5  on 
until  all  the  sand  has  bei*n  removed,  while  practically  all  the  gold  remaina 
in  the  troughs. 

Tlie  cruiie  gidd  is  purified  by  the  amalgamation  process — that  Ib^ 
it  is  treated  with  mercury^ — ^and  the  amalgam  then  submitted  to  distil* 
lation,  when  the  mercury  passes  over,  leaving  the  gold  in  the  still, 

Wlien  gold  is  found  in  quartz,  the  gold  is  extract^jd  by  cither  of  two 
methods. 

In  the  chlorine  process  the  ore  is  roastcnl  to  remove  sulphur  and  arsenic 
residue  mixed  with  water  and  trt»ated  with  chlorine.  Gold  is  separated 
from  the  resulting  gold  chloride  solution  by  precipitation  with  ferrout 
sulphate*. 

In  the  cyanide  process  the  finely  ground  ore  is  percolated  with  a  dilute 
solution  of  p€>t'»-*5siuru  cyanide,  whieh  dissolves  the  gold  as  a  double 
cyanide.  The  metal  is  separated  from  llie  piTcolale  by  eleetralyais. 
^  Gold  i»  one  of  the  most  ancient  of  metals,  ornaments  of  the  meUt 
bemg  found  in  the  Eg>^ptian  tombs.  The  Latin  word  for  gold*  aummt 
ti  of  classic  origin  J  being  derived  from  the  Hebrew  word  iehoVf  which 
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meant  the  color  of  fire.  It  is  of  interest  to  note  that  in  many  of  the 
ancient  languages  the  word  distinguishing  gold  is  the  same  word  used 
to  signify  yellow. 

Gold  is  a  soft  yellow  metal »  having  the  specific  gravity  19,00*  It 
is  the  most  malleable  of  all  metals,  capable  of  being  beaten  into  sheets 
(leaves)  so  thin  that  280,000  of  them  are  required  to  measure  an  inch. 
When  beaten  out  so  thinly,  the  sheets  are  translucent,  and  the  light 
transmitted  through  them  is  of  a  greenish  color.  Gold  is  also  a  very 
ductile  metal,  although  it  is  not  capable  of  being  drawn  into  wire  as 
thin  as  is  platinum.  It  is  not  soluble  in  nitric  acid  nor  in  hydrochloric 
acid,  but  it  does  dissolve  in  a  mixture  of  the  two — ^aqua  regia  (see  p.  396), 
which  is  supposed  to  act  on  the  metal,  not  by  reason  of  the  composition 
of  either  of  the  constituents,  but  because  of  the  free  chlorine  and  nitro- 
gylchloride  contained  in  the  nitrohydrochloric  acid.  Because  of  the  soft- 
ness of  the  pure  metal,  gold  is  always  employed  in  the  form  of  an  alloy. 

The  gold  coins  of  America  consist  of  90  per  cent,  of  gold  and  10  per 
cent,  of  copper,  w^hile  the  gold  used  in  making  jewelry  contains  a  still 
larger  quantity  of  copper.  The  rating  of  the  gold  content  of  jewelry 
gold  is  not  by  percentage,  but  by  a  clumsy  commercial  standard  called 
karats.  Pure  gold  is  said  to  be  24  karats*  Hence  when  we  apeak  of  14- 
karat  gold  we  mean  that  it  is  1^24  gold. 

The  t€sts  for  gold  are  as  follows:  Hydrogen  sulphide  gives  the  black 
precipitate  of  gold  sulphide.  When  a  fresh  solution  of  ferrous  sulphate 
IS  added  to  a  solution  of  gold  salt,  gold  separates  out,  and  when  gold 
salts  are  treated  with  tin  chloride  in  the  presence  of  a  ferric  salt,  a  beauti- 
ful purple  precipitate  is  formed.  This  precipitate,  which  is  either  SnAur- 
(SnOj)s,  or  a  solution  of  colloidal  gold  containing  a  trace  of  stannic  com- 
pounds, was  formerly  used  as  a  pigment  under  the  name  of  purple  oj 

Gold  usually  exhibits  the  valence  iii,  although  monovalent  gold  is 
known  in  such  compounds  as  AuCl  and  AujO. 
The  only  official  salt  of  gold  is — 

AURI    ET    SODH    CHLORIBUM— Gold    and    Sodium    Chloride 
(Aur.  et  Sod.  Chlor.) 

A  mixturo  of  ecjual  parts  of  aohyclrtma  Rokl  chloritle  [AuCli  -  303.58]  and  anhy- 
drous sodium  chloritie  JNaCl  =  58.4li],  rcproncnting,  when  tlried  to  coustant  weight  m 
a  desiccator  over  sulphuric  aeid»  not  less  than  30  per  cent,  of  metalLic  gold  [Au].     Pre- 
icrvc  it  in  weU-stop[jered,  amber-colored  vials. 
Summarizrtl  DcacripHon. 

OmnRe-ycUow,  deliuut^scent  powder;  saline^  metallic  taste:  very  soluble  in  wat^r; 
partly  soluble  (the  gi>ld  chloride)  in  alcohol  and  ether.     For  details  sec  U,S.P.,  p.  70. 

For  ItsU  /or  ulentily,  for  tmpuritieis  (free  hydn^rhbric  acid,  metallic  impurities) 
and  for  a99ay  sec  U.S.P.^  p.  70  and  also  Part  V  of  this  book. 

Remarks^ — Gold  chloride  is  very  deliquescent,  and  to  lessen  this 
disagreeable  quality  as  much  as  possible  the  pharmacopa?ia  directs  it 
combined  with  an  equal  weight  of  "decrepitated''  sodium  chloride. 
Decrepitated  salt  means  that  from  which  the  interstitial  water  has  been 
driven  by  heat*  Salt,  when  heated,  crackles,  because  the  interstitial 
»imter  forms  steam  which  explodes  with  sufficient  force  to  break  the 
cr}*stals. 

The  mixture  of  dried  gold  chloride  with  anhydrous  common  salt 
18  official  as  gold  and  aodium  chloride. 

The  gold  chloride  is  made  by  dissolving  gold  in  aqua  regia.     The 
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filtered  solution  is  th<»n  pvafK)rat€d,  when  there  erystalli;^^  chloraurie 
acid.  HAuCl44H,0. 

If  this  be  mixed  with  sodium  chloride,  true  gold  and  sodium  chloride, 
AuCl3NaCl2HtO,  results.  This  is  not  the  official  lK)dy»  which,  as  above 
stated,  is  made  by  triturating  dried  gold  chloride  with  an  equal  quantity 
of  dried  salt. 

Gold  chloride  is  best  made  by  treating  gold  with  chlorine,  since  the 
product  obtained  by  evaporation  of  an  aqua  regia  solution  is  apt  to 
contain  aurous  chloride,  AuCK 

Gold  and  sodium  chloride  is  used  as  an  alterative*  Of  late,  gold 
chloride  and  other  compounds  have  been  much  vaunted  as  remedii*?* 
for  the  drink  habit.  That  the  so-called  gold  cure  is  efficient  cannot  lie 
denied,  but  whether  due  to  the  gold  or  to  the  other  stimulants  employed 
is  a  matter  still  open  fur  discusaioii. 

Dom, — 5  milligrammes  (Vf  2  grain). 

Acidum  BromAtiricum  (N.F.)  or  hromauric  oruj,  HAuBft  4-  5UiO,  ua  a  ticfmiu 
compound  of  g*>!d  hr<iiTiJ«ie  ami  hydmb ramie  acid.  It  contAinB  32  per  cenU 
fnetfillic  gold.     It  b  usetl  aa  an  alieralive  in  *j(»-j?rain  do«es. 

Liquor  Auri  et  Arsenl  Bromidj  (N.F. )  i.s  made  by  prc'paring  arsctiic  bmmidi^, 
(h»*«tinn  togfthiT  arsenic  trioxido,  bromine  and  water)  and  ihi'n  adding  to  Uie  pure 
bromide  soUitic»n,  bromnuric  acid.  It  represents  one-fourtb  o(  I  per  cent*  of  AsiOt 
about  onc-tbird  of  1  per  cent,  of  hromauric  acid. 

PLATINUM 

Symbol,    Pt.     Atomic    weight,    193.3 

Platinum  occurs  native,  and  ia  found  in  Mexico^  Braiil,  and  cbieflv  in  the  Ural 

Mountains.     The  metal  thua  obtained  is  always  contaminated   witn  jmltadium, 

indtum,  osmium,  rutheniuiD,  and  the  aeparatton  oif  these  precious  metals  m  a  mailer 

of  considerable  difficultv. 

Platinum  was  first  ^irought  to  the  attention  of  the  world  by  de  ITUoa,  in  ITifi, 
who,  in  his  dcscriptionij  of  his  explorations  of  Mexico,  referred  to  the  metal  them  dis- 
covered. The  word  plaHna  (little  silver)  was  first  applied  to  the  metal  by  8dieffer 
in  1752. 

Platinum  is  the  most  ductile  of  all  metalu,  it  having  been  drai^Ti  into  wire  eo  tliin 
that  a  microscope  ia  required  to  see  the  strand.  It  is  one  of  the  most  dlfhcuU  of  the 
metals  to  be  fused j  and  for  this  reason  it  is  of  great  value  in  the  making  of  cniriblfji 
or  similar  ve8«jel«  to  be  uned  for  high  heat.  (See  p.  82.)  It  mu«t  l»e  noted,  however, 
that  platinum  utensils  are  by  no  m^ina  unaffectetl  by  any  mib«r  M*e 

having  shown  that  the  metal  forma  a  fusible  alloy  with  leiul  and  a  t  !« 

with  pnosphoniM;  that  alno  a Ik&Une hydrates,  aulpnidea,  hy|)opho«phi^  . .,.,  .  ..  ^^.dist 
attack  the  platinum,  eventually  eating  through  the  aamc';  so  none  of  theee  subetaneoi 
should  be  hejited  in  platinum  aishea. 

Spongv'  platinum  is  an  interesting  form  of  the  metal.     It  is  miwie  by  heating 

ntino-nfnmonium   chloride  (t^ee  below)  until   all  the  ammonU  and  chlorine  haw 

n  off,   leaving  a  spong^^  lump  of  platinum  which  poaacsses  rrmarkablf* 

n*  I'Hparity  for  oxygen,  it  being  stated  that  one  volume  will  absorb  260 

V.  that  gas.     The  oxygen  thus  abscirbeil  ia  in  '  *'       •      '  ^   to  eocnbtne 

\v  »ubiatAltc<9j  notably  hvdrogen,  and  this  pr  ise  of  in  the 

^'-'^^^reincr  s  lamp,  which  was  lMr.>..i-  1.  ,,.Lrvxluctian  ol 

lamp  consists  of  an  ordinn  \iith  a  pmm  of 

SI   placed  near  the  noxzle^  n  n   i^iiM  woutd  bt 

•mitu^j.     Am  mxHi  as  a  stream  of  hydri>gen  is  pWetl  ou  the  np*vr  n 

eh^mical  union  between  oxygen  (from  the  air)  and  hydn>gen   lak*  i   a 

heat  sufficiently  int<mse  to  cause  the  ignition  of  tho  hydrogen,  and  thus  |irvxlactiii 

flanif^. 

Another  inh  "  *  !  with  platinum  is  the  fact  that  at  rod  haat 

a  ahoet  of  plati  tf»  paas  through  it,  no  other  gas  l»eing  Uuis 

P;iven  transtt.     i  ..imj.  hhc  uf  fur  the  removal  of  byarogaa 

rom  a  mixlurt-  -     . 

The  tcMtx  fo  irogen  sulphide  produM  a  brovn 

sulphide,  a  I  tiled  ut  u  wjiutton  of  phr  ride  will  produot 

the  clmraci'  Thette  cnr^stals  have  air  1  u  diSGUSMd  uodtf 


i 


1 


Rl 


CADMIUM,    COPPER,    AND   BISMUTH 


536 


Pbiaj»tvim*    A  aimilar  precipitate  of  platiiiie  ammonmm  chloride  is  produced  when 
ammonium  chloride  is  also  treated  with  phitinic  chloride. 

No  salts  of  platinum  are  official  hut  plalinic  tkloridt^,  PtCh,  is  mentioned  in  the 
Appendix  to  the  pharmacopcBia  as  a  eom^tituent  of  the  test  sol yt ion  used  for  te^ating 
for  the  presence  of  potassium. 

BIBUOGRAPHY 

Arsenic. — (History)  Maurantonio,  L'arj^naco,  Milan^  1012;  Bninton,  St.  Louia 
Congreas  of  ArU  and  Sciences,  0,  1904,  177;  Heisch,  Ph.  Jl.,  12],  1»  1860,  556;  Roscoe, 
Mera.  Lit.  Phil.  Soc.  Manchester,  [3j,  1,  1862,  208.  (Tests)  Mareh,  A  J.  P.,  8,  1837, 
307;  Lockemaun,  Ch.  Zt.,  36,  1912,  1465;  Fleitmann,  A.,  77,  1851,  126;  Gutzeit, 
Schweigger's  Jl.,  53,  1828,  377;  Reinach,  Adouard,  A  J.P.,  15,  1843,  269;  Bettendorff, 
Ch.  News,  20,  1869,  189.  (Toxicity)  Fabian,  A.J,P.,  33,  1861,  314;  Sanger,  A.Ph.A,, 
42,  1894,  1013;  Taylor,  A.J.P.,  30,  1858,  275» 

Foider^s  Solution, — ^(Historv)  Richardtion,  I>r»  Circ.,  9,  1865^  17.  (Composition) 
BuUock,  Ph*  Jl.,  10,  1850.  368;  Lyons,  A.Ph.A.,  57,  1909,  907;  Rhein thaler,  Schweix. 
Wach.,  50,  1912,  569. 

Arxerwm  Acwf.— (Composition)  Bloxham,  Jl,  prakt.  Ch.,  (1),  87, 1862, 114;  Walden, 
Zt.  phvs.  Ch,,  2,  1888,  60, 

Sodium  *4r«^iate.-'(Manufacture)  Anon.,  A.Ph.A.,  11,  1863,    126. 

Arsenoua  Iodide, — (Manufacture  )Pii88on.  Jl.  de  ph.,  14,  1828,  46  and  592;  Bert  he- 
lot, Comp.  rend.,  86,  1878,  862;  Nickles,  Jl.  de  ph.  et  ch.,  36,  1859,  161;  Fish, 
A.J.P.,  13,  1841,  97. 

Donovan*g  Solution,— (RlsioTy)  Donovan,  Ph.  Jl.,  2,  1842,  469  aiid  546.  (Deterio- 
ration) "Thuja,"  A.J.P.,  31,  1859,  410.  (Preservation)  Hyakisson,  Ph.  Jl.,  [2), 
11,  1869,  285. 

A  fihmony.— (History)  Amy,  Am.  Dr.,  39,  1901,  3:  Schelenz,  Eh-.  Circ.,  54,  1910, 
262;  Anon.,  Nat.  Dr.,  44,  1914,  155;  Babcock,  .\m.  Dr.,  17,  1888,  202;  Llovd,  Dr. 
Ore.,  52,  1908,  454;  Ekert,  Sch.  Wach.  Ch.  Ph.,  51,  1913,  193  and  209;  Redwood, 
Ph.  Jl.,  18,  1858,  14. 

Tartar  Emetic,— {Blstory)  Babcock,  Am.  Dr.,  17,  1888,  203-  (History  and  manu- 
faetore)  Chevallicr,  A.J.P.,  1,  1829,  287.  (Constitution)  Clarke  and  Evans,  B., 
16»  1883,  2386.     {Properties)  Dunstan  and  Boole,  Ph.  Jl.,  [3],  191,  1888,  397. 

Butter  of  ArUimony. — (Histon'  and  manufacture)  Babcock,  .\m.  Dr.,  17,  1888, 
203:  Chevallier,  A.J.P.,  I,  1829,  287. 

Powder  of  Algaroth.^h&bcock,  Am.  Dr.,  17.  1888,  204. 

James*  Powder, — (History)  Uniicker,  Dr.  Circ.,  9,  1865,  107;  Babcock,  Am.  Dr., 
17,  1888,  204. 

Kermes  Mineral,— {Biaf^Tv)  Liance,  A.J.P.,  20,  1848,  233. 

riR.— (HistorjO  Kopp,  4,  '1847,  125. 

Gol<f.— (History)  Anon.,  Keystone  Weekly,  41,  1915,  71.  (Extraction)  Ellis, 
Eng.  Min.  Jl.,  99,  1915,  805;  Aitken,  Ph.  Jl.,  94,  1915,  693;  Butters  and  Clennell,  JL 
floe.  Ch.  Ind.,  11,  1892,  916. 

Gold  Leaf.—Ahegg  and  Auerbach,  2',  1908,  783. 

Purple  of  Caseiue, — Gmenewald,  Sprechsaal,  43,  1911,  419;  Anon.,  A.J.  P.,  6, 
1834,85. 

Gold  and  Sodium  CAiorwii?.— (Composition)  Krusa,  A.,  238,  1887,  241.  (Manu- 
factui*)  Sothlen,  Arch.  d.  Pharm.,  220,  1882,  202.  (Usej*)  Boubila,  A.J.P.,  64,  1892, 
466. 

Phtinum.—iBlstoTy)  Gmelin-Kraut,  5»,  1914,  3,  (Extraction)  Wollaston, 
A. J. P..  1,  1H29,  70,  (f*r«jpertics)  Soholcwakov,  Jl.  de  ph.,  21,  1835,  181;  Deville,  Ph. 
Jl.,  12],  1,  1860,  416  and  465. 


CHAPTER   XXXIII 
CADMIUM,  COPPER,  AND  BISMUTH 

CADMIUM 

Symbol,  Cd.     Atomic  weight,  1U.6 

CaDiarM  b  a  mineral  which  is  usually  found  in  combination  with  zinc;  moat 
efllamiiies  containing;  cadmium.  The  most  important  cadmium  mineral  is  green" 
oekiie,  which  is  chif*fly  cadmium  sulphide. 

Tlie  name  is  derived  from  the  Greek  word  kademia^  which  was  the  ancient  name 
for  calamine.     The  element  was  laolatetl  from  this  ore  by  Strohmeier  in  1817- 
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Cadmium  is  a  white  metal,  like  tin,  and  like  it  crackles  when  bent;  it  has  a  hi^ 
specific  gravity,  however,  and  is  more  tenacious. 

The  tests  for  cadmium  are  the  yellow  sulphide,  produced  by  treating  solutiom  d 
the  salts  with  hydrogen  sulphide  or  with  ammonium  sulphide,  and  the  white  hjrdnndde^ 
precipitated  when  the  solution  of  the  salt  is  treated  with  potassium  hydroxide  or 
ammonium  hydroxide.  This  hydroxide  is  insoluble  in  an  excess  of  potassa,  but  wMtk 
in  an  excess  of  ammonia.  Sodium  carbonate  precipitates  cadmium  salts  in  the  foni 
of  white  cadmium  carbonate,  which  is  insoluble  in  an  excess  of  the  reaoent. 

Cadmium  usually  exhibits  the  valence  n,  as  shown  in  the  oxide,  CaO.  No  sahi 
of  cadmium  are  official. 

COPPER 

Symbol,  Cu.     Atomic  weight,  approximately  63 

This  important  metal  is  found  in  nature  as  metallic  copper;  also  is 
found  in  the  ore  copper  glance,  CU2S;  also  as  cuprous  oxide,  while  native 
copper  carbonate  forms  a  beautiful  green  mineral,  malachite. 

Copper  has  been  known  from  the  most  ancient  times,  its  name, 
cuprum,  coming  from  cyprum,  the  isle  of  Cyprus,  where  the  ores  were 
first  mined.  The  metallurgy  of  the  copper  ores  depends  upon  the  charac- 
ter of  the  ore.  If  the  ore  is  chiefly  copper  oxide,  the  separation  is  easily 
effected  by  heating  ore  with  carbon,  as  expressed  in  the  following  equa- 
tion: 

CU2O     -f    C     =    Cu2    -f    CO. 

Sulphides,  on  the  other  hand,  are  first  roasted  with  sand  and  some 

substance  which  will  act  as  a  flux.     This  action  partially  converts  the 

ore  into  copper  oxide.     By  heating  this   mixture,  sulphur  dioxide  is 

liberated  and  copper  remains,  as  expressed  by  the  following  equation: 

CuS     -f     2CuO     =     3Cu     -f     SO,. 

Chemically  pure  copper  is  prepared  by  the  electrolysis  of  copper 
sulphate. 

Copper  is  a  brilliant  red  metal,  ductile  and  malleable.  When  chem- 
ically pure,  it  is  an  admirable  conductor  of  electricity,  and  its  use  for 
this  purpose  is  so  extensive  that  the  supply  is  scarcely  equal  to  the 
demand.  The  metal  is  insoluble  in  either  diluted  hydrochloric  acid  or 
diluted  sulphuric  acid,  except  in  presence  of  air,  but  it  does  dissdve 
in  concentrated  sulphuric  acid  with  the  formation  of  copper  sulphate. 

An  important  use  of  copper  is  in  the  formation  of  the  well-known  series  of  alkqF<> 
Thus  brass  is  made  by  the  fusion  of  three  parts  of  copper  and  one  part  of  zinc.  Brim 
represents  the  mixture  of  copper,  tin,  zinc,  and  lead.  Japanese  brame  contains  ioH 
and  silver,  in  addition  to  the  metals  above  given.  Phosphor-bronze  consists  01  90 
per  cent,  of  copper,  9  per  cent,  of  tin,  and  1  per  cent,  of  phosphorus.  This  is  a  remark- 
ably tough  and  durable  alloy,  and  is,  therefore,  of  great  value  in  making  metaDic 
bearings.  Copper  coins  usually  consist  of  95  per  cent,  of  copper,  4  per  cent  of  tin, 
and  1  per  cent,  of  zinc. 

The  tests  for  copper  are:  The  black  sulphide  produced  by  treatment 
with  hydrogen  sulphide  or  ammonium  sulphide;  the  brown-red  copper 
ferrocyanide  formed  when  a  solution  of  a  copper  salt  is  treated  with  po- 
tassium ferrocyanide,  and  the  green  color  a  copper  salt  transmits  to  a  colw^ 
less  flame.  More  characteristic,  however,  is  the  reaction  of  copper  salts 
with  ammonia.  When  such  solutions  are  treated  with  concentrated 
ammonia  water,  the  blue  cupric  oxide  is  precipitated.  If,  on  the  other 
hand,  a  copper  sulphate  is  treated  with  diluted  ammonia,  the  U* 
precipitate  redissolves,  with  the  formation  of  azure-blue  solution.  Tto 
solution  contains  ammoniated  copper  sulphate,  having  the  following 
formula. 


Cu/^SI}j^04, 


Nnh, 
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and  is  quite  characteristic.  It  must  be  borne  in  mind^  however,  that 
nickel  salt^,  when  treated  with  ammonia,  give  a  similar  azure-blue 
solution.  If  metallic  zinc  or  iron  is  brought  in  contact  with  a  copper 
It,  an  electrolytic  action  sets  in,  with  the  deposition  of  metallic  copper 
an  the  other  metaL  Tiiis  can  be  demonstrated  hy  dipping  into  a  copper 
solution  a  steel  spatula,  which,  on  removal,  will  be  found  plated  with 
copper.  As  mentioned  on  p.  272,  this  test  is  a  simple  way  for  detecting 
the  presence  of  copper  in  vegetable  extracts. 

Three  oxidos  of  copper  are  knowTi — CujO,  CuO,  and  CuO*. 

OufO  (cuprous  oxide)  is  a  brick-red  precipitates  ohtaiued  by  treating  copper  sul- 
phate with  an  alkali  in  the  presence  of  a  reducing  agent*  It  is  best  demonstrated 
ID  testing  substances  containing  glucose  (exaniple^  diubetic  urine)  with  Fehling's 
sulutiun.     (See  p.  918.) 

Cupric  oxide,  CuO^  occurs  in  the  form  of  black  gratiules  or  powder  j  while  copper 
superoxide^  CuOt,  graphically, 


„/' 


o 


\k 


i«  n  ycllowish-browti  powder.     The  existence  of  Rosens  suboxide,  CuiO,  is  now  serioualy 
doubted. 

But  one  salt  of  copper  is  official — 

CITPia  SULPHAS— Copper  Sulphate 
(Cupr,  Sulph, — C'upric  Sulphate) 

It  contains  not  less  than  62.97  per  cent,  oor  more  than  66.79  per  cent,  of  anhydrous 

copper  sulphate  corresponding  to  not  less  than  98.5  per  cent,  of  the  crystallized 
fi&Ii  [CuSO*  +  5H;0  =  249. 72J.     Preser^'c  it  in  well-closed  containers. 
Summarized  Description, 

Deep  blue  triclinicj  efflorescent  crystals  or  blue,  granular  powder j  nauseous, 
metallic  taste,  s<ih»ble  in  about  2..i  part«  of  water,  in  about  400  parta  of  alcohol  ana 
in  about  3.1  parts  of  glycerin;  on  heating,  first  exsiccates  and  finally  dijssociatea  into 
oxygen^  sulphur  dioxide  and  cupric  oxide.     For  details  see  U.S.P.,  p.  12S. 

For  le«U  for  identity,  for  ifnfjuritie9  (other  metals)  and  for  aamy  see  U*S.P.,  p* 
128  and  also  Part  V  of  this  book. 

Remarks- — This  substance  is  known  as  blue  miriolt  as  already  men- 
tioned on  p.  398.  It  is  made  by  treatioK  copi>er  with  sulphuric  acid, 
and  according  as  the  acid  is  diluted  or  concentrated  the  reaction  differs, 
Wlien  copper  is  treated  with  diluted  sulphuric  acid,  the  equation  runs  as 
follows: 

Cu     +    HsSO*     +    O     -     CuSO*     -h    H,0. 

while  if  the  metal  is  treated  with  hot  concentrated  sulphuric  acid^  the 
equation  is  as  given  below: 

Cu     -I-     2HjS0«     -     Cu80«     -h     SOj     H-     2HA 

It  is  interesting  to  note  that  in  neither  case  is  hydrogen  produced, 
BB  usually  occurs  when  a  metal  is  treated  with  sulphuric  acid. 

Large  amounts  of  crude  blue-stone  are  made  by  roasting  various  ores 
and  treating  the  residue  with  sulphuric  acid. 

Of  the  testa  given  above,  its  efHurescencc  and  exsiccation  are  matter 
of  interest;  the  fifth  molecule  of  water  of  crystalUzation,  held  until  the 
salt  is  heated  to  200^C.,  being  an  illustration  of  water  of  constitution 
(p.    150). 

Copper  sulphate,  when  given  in  small  doses,  acts  as  an  astringent 
or  tonic.     If  given  in  large  doses,  it  acts  as  an  emetic,  and  was  formerly 
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cooaiderably  used  for  this  purpose.  Its  action,  however,  is  t-oo  irrttatioi|l 
to  recommend  its  use  in  these  days.  Applied  externally  in  the  form  oil 
a  moistened  crystal  it  is  caustic,  while  a  dilute  solution  is  used  as  an  J 
astringent  injection  in  gonorrhea. 

Daae* — Emetic^  250  niilhgrammes  (4  grains). 

Cupric  acetatCt  whicb  was  reoogmjsed  in  the  phnriniu?opwm  nf   1880*  in  calMl 
verdi{rri9t  and  was  formerly  in  considorahlc  us<;  nB  an  np|>lic!atiun  for  rins-womifl  i 
other  skin  tixiubles. 

BISMUTH 

Symbol,  Bi.     Atomic  weight,  upproximaU^ly  207 

Bismuth  is  found  in  nature;  it  also  occurs  aa  sulplude  in  tho  ore, 
bisinuih  glance.  The  word  bismuth  is  derived  from  the  German  Wismuikp 
the  origin  of  this  term  being  supposedly  from  the  two  German  worda 
Weise  maJUe^  beautiful  meadow.  This,  however,  has  been  pronounced 
by  Huseman  to  be  merely  a  pleasant  fable,  his  researches  proving  thai^ 
the  first  mention  of  the  metal  in  the  Bergbuchlein  of  1518  was  under  the, 
name  of  Wysanivl, 

The  extraction  of  the  metal  from  the  sulphide  is  accomplished  by 
roasting  in  a  reverberatory  furnace,  thus  forming  bismuth  oxide,  as  shown 
in  the  following  equation : 

Bi,S,  -h  O,  -  Bi,0»     -f-    3?*Oi^ 

On  heating  bismuth  oxide  with  coal,  carbon  dioxide  is  Uberated, 
metallic  bismuth  remains, 


2BitOi     +     C. 


Hi-     +    3CX), 


audi 


Bismuth  is  a  crystalline,  brittle,  pulverizable,  brilliant  metal  of 
silvery  color,  with,  however,  a  slight  reddish  tint.  In  many  of  ito  quali- 
ties it  resembles  antimony. 

The  chief  use  of  the  metal  is  for  the  formation  of  fusible  alloys^ 
it  possessing  the  characteristic  property  of  blending  with  certain  metals 
to  form  an  alloy,  melting  at  a  temperature  much  below  the  melting-point 
of  any  of  the  metals  when  heated  alone.  Thus,  two  parts  of  bismuth, 
one  part  of  lead,  and  one  part  of  tin,  the  melting-point  of  the  metab 
being  respectively  270%-.,  330*'C.  and  235^^,  melts  at  Qi^'C.  (Rose's 
fusible  metal),  while  Wood's  metal,  consisting  of  four  parts  of  bismuth^ 
one  part  of  cadmium,  one  part  of  tin,  and  two  part«  of  lead,  melts  at 
60.5C  The  chief  use  of  such  fusil»te  metals  is  for  automatic  fire-sprink- 
lers, these  consisting  of  water-pipes  passing  along  the  ceiling  of  a  room« 
punctured  with  holes  wlxich  are  plugged  with  the  fusible  metal*  If  a 
fire  br(*aks  out  in  tho  apartment,  as  soon  as  the  t^^mperature  reaches  fl 
the  metallic  plugs  melt  and  streams  of  water  are  thrown  into  thtfl 


Pieces  of  these  metals  are  also  used  as  safety  fuses  in  elecUie 


65' 

room. 

wiring. 

Te^U. — Bismuth^  like  so  many  metals  of  this  group,  gives  a  black 
sulphide  when  treated  with  hydrogen  sulphide  or  ammonimn  sulphide. 
A  more  characteristic  test  is  the  fact  that  acid  solutions  of  bismuth 
salts,  when  poured  into  water,  produce  a  white  precipitate  of  a  '*feub"- 
mdt,  Thus^  bismuth  nitrate  solution,  whini  pounnl  into  water,  fonns 
bismuth  subnitrate,  which  precipitates  out  in  the  form  of  a  white  powiter. 

Three  oxides  of  bismuth  ftn>  krjown: 

Bio  or  (BijOi),  which  is  a  black  suljstance,  BiOi,  bismuthous  oskls, 
a  yellow  powder;  and  Bi^Ot,  which  is  red  in  color 
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The  bismuthous  oxide  is  the  one  ordinarily  found. 
The  following  compounds  of  bismuth  are  official: 

Bismuth  and  ammonium  citrate  (BiC^HAO:)  Hliould  yield  46  to  52  per  cent, 
abs^olutc  bismuth  oxide. 

Bismuth  sub€arbonate — approximately  {BiO),COt~-«hould  yield  at  least  90  per 
cent,  absolute  bismuth  oxide. 

Bismuth  subgallate — approximately  BiCtHtO^ — should  yield  at  least  62  to  57 
per  cent,  absolute  bismuth  oxide. 

Bismuth  subnitrate — approximately  BiONOj — should  yield  at  least  79  per  cent. 
_  absolute  bismuth  oxidi*. 

Bismuth  subsalicylate— -appniximately  BiiOj(C7H|Ot)i — should  yield  at  least  62 
\  66  per  cent,  absolute  bismuth  oxide. 

Bismuth  betanaphthol,  will  be  considered  among  the  deri%^atives  of  betanaphthol. 

Bismuth  magma  should  jield  from  5.6  to  6.2  per  cent.  ahhoUirc  bismuth  oxide. 

BiemiUh  Hydroxide^  Bi(0H)3,  is  producetl  when  an  acid  solution  of 
bismuth  nitrate  is  treated  with  a  soluble  hydroxide,  preferably  a  diluted 
aiamonia  water.  The  magma  thus  produced,  when  mixed  with  water 
has  l^een  popular  under  such  names  as  bisniuth  cream  or  bimiutk  milk. 
Such  a  preparation  is  now  official  a: 

MAGMA  BISMUTHI— BismEth  Magma 
(Magma  Bism. — Milk  of  Bismuth) 

Bismuth  Magma  yields  not  less  than  5.6  per  cent,  nor  more  than  6*2 
per  cent,  of  BiaOs, 

Condensed  Recipe. 

Dissolve  80  Cim,  bismuth  subnitrate  in  a  mixture  of  equal  volumes  of  nitric  acid  and 
water  and  mix  this  with  a  dilutt!<l  nitric  acid.  Dilute  480  mils  of  ammonia  water  with 
^irater,  dissolve  therein  10  Gm.  ammonium  carbonate,  and  pour  into  this  ammoniacal 
olution  the  bismuth  solution,  after  which  ammonia  water  is  added  if  the  mixture  is 
t  distinctly  alkaline.  Let  the  precipitate  subside,  wash  it  several  times  by  decsnta- 
WMi^(or  by  use  of  a  siphon)  with  distilled  water,  transfer  to  a  strainer  and  wash 
preeipitate  until  waslungs  are  free  from  alkali.  Then  drain  magma  and  add  enough 
water  to  make  1  hter.  For  details  see  U.S.P, 
Summaristd  Dejicription. 

Thick,  white,  liquid  mixture j  neutral  to  litmus  and  to  phenolphthalein.  For  t99ti 
for  identity  and  for  asaay  see  U.S. P.,  p.  2tS0, 

Dose, — 4  mils  (1  fluidrachm). 

BISMUTHI  SUBNITRAS — Bismuth  Subnitrate 

(Bism,  Subnit) 

A  basic  bismuth  nitrate  of  varying  chemical  composition,  which,  when  dried  for 
twenty-four  hours  in  a  desiccator  over  sulphuric  acid,  yields,  upon  ignition,  not  less 
than  79  per  cent,  of  bismuth  oxide  [BijOi]. 
Summarized  Description, 

White,  slightly  liygroscopic  powder;  insoluble  in  water  and  in  alcohol;  soluble  in 
drochloric  and  nitric  acids,  acid  solution  precipitates  on  addition  of  water;  disso- 
ates  at  red  heat  into  nitrogen  oxides  and  a  yellow  residue,  that  is  blackened  by  hydro- 
1  sulphide.     For  details  see  ILS,P.,  p.  82. 

For  teHa  for  identify,  for  impuriiie*  (alkaliea  and  alkaline  eartlis,  insoluble  foreign 
its,  chloride,  lead,  copper^  sulphate,  silver^  arsenic}  and  for  oMajf  see  U.S.P.^  p, 
t  and  also  Part  V  of  this  book. 

Remarks. — An  ancient  synonym  for  this  preparation  was  magisierium 

^bi»mulki,  or  the  master  of  bismuth,  it  being  considered  even  in  the  day^ 

>f  the  alchemists  as  the  most  important   preparation  of  that    metal. 

The    present    pharmacopoeia    gives   no   symbolic   formula   for  bismuth 

iubnitrate,  as  its  composition  varies.     In  the  pharmacopoeia  of  1880  it 
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was  said  to  l>e  BiONUiHaO,     The  fornmla  BiONOj  can  be  n^olvffd  itiM 
a  combination  of  BijOi  and  bismuth  nitrate, 

BiaO, 
Bi(NOi)i.  vis6.,  Bi CSO.h 

Bi,0»(NO,),,  or  3BiONO,-     The  formula  BiONO,H,0 1 
also  be  considered  as  a  combination  of  the  hydroxide  and  the  nitraleJ 

viz.,  DSrSH  ,  ,  . 

lll_NOi.  It  IS,  therefore,  apparent  that  the  hismtith  siihnitnitc  isa 
mixture  of  the  oxide  and  nitrate,  even  as  ferric  subsulphaie  is  a  com- 
bination of  iron  sulphate  and  iron  oxide. 

The  bismuth  subnitrate  is  prepared  from  bismutli  nitrate,  mad^  hy^ 
treatment  of  the  metal  with  nitric  acid,  as  is  shown  in  the  folio 
equation: 

Bi,     +     8HX0,     =     2Bi(N0i),     +     4H,0     -f     N|0,. 

This  bismuth  nitrate  solution  invariably  contains  arseniCi   nearl 
all  bismuth  ores  being  contaminated  with  that  metal,  and  in  order  to 
remove  the  arsenic,  an  elaborate  process  is  necessar)'.     The  solution  of 
nitrate  is  poured  into  sodium  carbonate  s<3lution,  when  we  obtain  insolu- 
ble bisimith  subearbonate,  while  the  arsenic  present  goes  into  8olution| 
in  the  form  of  sodium  arsenate.     The  precipitate^  of  bismuth  subcarlx)^  ' 
ate  is  removed  from  the  liquid  by  filtration,  and  then  dissolved  in  nitrio; 
acid,  when  the  nitrate  is  again  formed.     This  is  treated  with  a  sma  " 
quantity  of  water  and  allowed  to  stand  twenty-four  hours,  when  th 
remaining  arsenic  s<»parates  out  in  the  form  of  crystalline  bismuth  eul 
arsenate.     The  filtered  bismuth  nitrate  solution  is  diluted  with  an  equal 
quantity  of  distilled  water,  and  to  the  mixture  water  of  ammonia  is 
slowly  added    with    constant   stirring.     The    pure   bismuth   subnitratoi 
separates  out,  and  the  precipitate  is  collected  on  the  filter,  washed,  and 
dried.     In  the  final  separation  of  the  subnitrati*  the  real  action  is  due 
to  the  combination  of  bismuth  nitrate  with  water,  as  is  shown  by  the  fol- 
lowing equation: 

2Bi(X0,),     -<-     4H,0     =     2BiOXO,ntO     +     4HX0,. 

The  function  of  ammonia  added  is  to  neutralize  the  nitric  acid  »eparatad 
in  the  reaction. 

At  present  the  salt  is  made  by  pouring  a  solution  of  chemically 
bismuth  nitrate  into  water. 

The  pharmacopceia  describes  bismuth  sul>nitrate  as  a  heavy  whit 
powder.  A  s|HMial  form  of  l>isniuth  subnitrate,  much  esteemed  in  cert 
sections  of  the  couritr>%  is  a  French  subnitrate  wliich  occurs  in  the 
of  cones  weighing  1.5  grammes,  each  cone  being  considered  a  m« 
adult  dose.  Tht«e  cones  art^  prepared  bv  the  process  of  trochiseationi 
(Seep.  118.) 

Hie  perci!otaice  of  nitric  ftcid  corabiniKl  with  the  wuhnitmt^  is  a  matter  of 

Imprr*   -  it  hjia  hwn  found  that  whrn  »bovt*  21  jwr  rrnt.,  thfrt*  ij?  n  *  -  »  -^-  fg 

hyrii  I II  it  cotno^  in  cout.-irt  with  WHi*^r,     Th»^  frtM»d  noiii  U  t  v  to 

f^f^<'  '  * "   «•»   <•*''   trtt*'Mliiu-!5  with  untoward  rt'sulti**     U  b  cliiiui    .    .„.-!  Ibfl 

r;iU'    w  hnti  it  comes  in  contjict  with  biearboiiatci  or 
<  ;  (Irulysw. 

Bismutli  subnitrate  is  used  as  an  iistringent  and  iouiCf  although 
given  in  large  doses  it  acts  as  a  sedative,  and  is  somewhat  toxic 
action  in  dinrrii€»a  is  Inrgi^y  mechanical  it  forming  a  clammy  oov< 
for  the  inflamed  mucous  memliranCf  even  as  does  prepared  chalk. 

Dime, — oOU  tuilhgrummc^  (8  grains). 
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Bismuthi  Citras  (U.S.P*  yillX  or  bumuth  citrate,  BiC«H(Or,  is  made  by  heating 
bisniulh  subnitrate  with  citric  acid  and  boiling  for  fifteen  minutes,  or  until  the  test 
prescribed  by  the  pharmac«:>poeia  shows  that  all  the  subnitrate  has  been  converted 
into  citrate*  (See  Part  VIL)  This  process  is  an  interesting  illustration  of  how  & 
chemical  action  not  usually  occurring  can  sometimes  be  produced.  Ortlinarily,  the 
aitric  acid  combination  of  bismuth  Ls  much  stronger  than  the  conibination  of  bismuth 
with  citric  acid.  But  if  citric  acid  m  boilwl  witli  bismuth  subnitrate,  it  eventually 
drives  off  the  stronger  nitric  acid  by  reason  of  the  fact  that  the  nitric  acid  is  voiatile, 
while  the  non-volatilo  citric  acid  remains  in  the  mixture. 

Bismuth  subnitrate^  as  mentioned  above,  is  insoluble  in  ammonia  water,  while 
the  bismuth  citrate  is  quite  soluble  therein,  and  in  the  accepted  process  the  boihog  is 
continued  until  the  precipitate  is  found  completely  soliible  in  ammonia  water. 

Bismuth  citrate  la  an  example  of  a  salt  made  by  the  union  of  a  trivalent  metal 
{Bi"')  with  a  tribasic  acid,  HiCtHaOr.  One  atoni  of  Bi»n  can  replace  the  three 
atoms  of  hydrogen  in  the  citric  acid,  HjCftHaOrt  and  thus  we  get  bismuth  citrate, 
BiC.H^O,. 

Bismuth  citrate  is  a  white  powder,  insoluble  in  water  or  alcohol,  but  soluble  in 
ammonia  water  with  the  formation  of  the  soluble  bismuth  and  ammoniimi  citrate. 
Bismuth  citrate  is  rarelv  use<l  in  medicine^  and  about  the  only  reason  why  it  was  given 
recognition  in  U.S.?.  VIII  was  because  it  is  used  in  the  manufacture  of  bismuth  and 
ammonium  citrate. 

BISMUTH  ET  AMMONII  CITRAS— Bismutii  and  Ammonium  Citrate 
(Bism.  et  Ammon.  CiL — Bismuth  Ammonio-Citrate) 

Bismuth  citrate  renderetl  soluble  by  the  presence  of  ammonium  citrate,  which, 
when  dried  to  constant  weight  in  a  ciesiecator  over  sulphuric  acid,  yields,  upon  ignition, 
cot  lejjs  than  46  per  cent,  normore  than  52  percent,  of  bismuth  oxide  [BijOa].     Prejjerve 
it  in  well-closed  containers  protected  from  light* 
Summarized  DencrifUion. 

Shiny,  pearl v  or  translucent  scalers;  metallic  taste ^  becomes  opaque  on  exposure 
to  air;  very  soluble  in  water;  sparinglv  soluble  in  alcohol;  on  heat  it  fuses,  then  chars, 
leaving  blackened  residue,  with  a  yellow  surface*     For  details  see  U.8.P.,  p,  79. 

For  tesUi  for  identity,  for  impuriiies  (nitrate,  chloride,  lead,  copper,  sulphates,  silver, 
arsenic,  alkalies,  alkaline  earths)  and  for  assay  see  U.8.P.,  p.  SO  and  also  Part  V 
of  this  book. 

Remarks, — ^This  preparation  is  made  by  dissolving  bismuth  citrate 
in  ammonia  water  and  evaporating  the  filtered  solution  on  the  water- 
bath  to  syrupy  consistence,  and  scaling  the  same  by  spreading  it  on 
plates  of  glass. 

Bismuth  and  ammonimii  citrate  is  iii  the  form  of  small  pearly  scales, 
becoming  opaque  on  exposure  to  air.  It  is  very  soluble  in  water  and 
but  sparingly  soluble  in  alcohol. 

In  order  to  secure  the  bismuth  and  ammonium  citrate  in  the  form 
of  translucent  scales  it  is  necessary  to  spread  it  very  thinly  on  glass, 
ad  it  might  be  worth  noting  that  the  scales  of  bismuth  and  ammonium 
_  itrate  are  not  as  hand.sorae  as  are  the  iron  scale  preparations — ferric 
'citrate,  for  instance.  If  the  solution  is  spread  thickly  on  glass,  white, 
opaque  scales  are  formed,  and,  as  has  already  been  noted  in  the  official 
description,  often  tlie  jjearly  scales  became  opaque  on  exposure  to  air. 
A  similar  statement  can  also  be*  made  in  regard  to  the  solution  of  bis- 
muth and  ammonium  citrate.  This  forms  a  clear,  transparent  liquid 
when  fn-^hly  prepared,  but  on  standing  it  becomes  cloudy^  due  to  gradual 
loss  of  ammonia,  and,  as  the  ammonia  separates,  insoluble  bismuth 
itrate  precipitates  out*  This  cloudy  solution  can  be  cleared  by  the 
Idition  of  a  few  drops  of  ammonia  water. 

Bismuth  citrate  is  used  as  an  astringent  and  tonic.  It  will  be  noted 
that  the  dose  is  mucii  smaller  than  that  of  bismuth  subnitrate.  Tliis  is 
due  to  the  fact  that  the  bismuth  and  ammonium  citrate  is  a  soluble 
product,  and  it  must  be  borne  in  mind  that  wlien  bismuth  compounds 
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are  soluble,  they  are  by  no  means  harmless.  In  fact,  many  therapeutists 
deprecate  the  administration  of  soluble  bismuth  compounds  by  reason 
of  their  possible  toxic  action.  Bismuth  and  ammonium  citrate  was  the 
basis  of  the  elixir  of  bismiUh  and  the  elixir  of  pepsin  and  bismiUh  of  the 
previous  edition  of  the  National  Formulary.  The  recipe  for  the  latter 
preparation  was  unsatisfactory,  however,  because  of  the  incompatibility 
of  bismuth  and  ammonium  citrate  combined  with  pepsin.  Bismuth  and 
ammonium  citrate  is  held  in  solution  by  alkalies  and  precipitated  by 
acids  and,  if  we  add  enough  alkali  to  hold  the  bismuth  citrate  in  solution, 
pepsin  will  be  decomposed,  while  if  we  add  an  acid  solution  of  pepsin, 
bismuth  citrate  will  eventually  precipitate. 
Dose, — 125  milligrammes  (2  grains). 

Gi^ceritum  Bismuthi  (N.F.)  is  a  glycerinic  solution  of  a  double  tartrate  of  sodium 
and  bismuth,  which  is  soluble  in  both  acids  and  alkalies  and  which  therefore  can  be 
used  with  pepsin  mixtures.  (See  p.  846.)  Also  note  that  the  Formulary  gives  recipes 
for  liquor  bismuthi  (p.  190),  for  elixir  bismfUhi^  for  elixir  pepHnif  et  hiimtUhi  and  for 
elixir  pepsinij  histnuihi  et  strychnince  (pp.  207  and  209). 

BISMUTHI  SUBCARBONAS— Bismuth  Subcarbonate 
(Bism.  Subcarb.) 

A  basic  bismuth  carbonate  of  varying  chemical  composition,  which,  when  dried 
to  constant  weight  at  lOO^C,  yields,  upon  ignition,  not  less  than  90  per  cent,  of  bis- 
muth oxide  [BijOs]. 
Summarized  Description. 

White  or  pale  yellowish-white  powder;  insoluble  in  water  or  in  alcohol;  soluble  in 
nitric  or  hydrochloric  acids  with  cdBFervescence;  nitric  acid  solution  is  made  turbid  by 
addition  of  water;  dissociated  at  red  heat  into  water  carbon  dioxide  and  a  yellow 
residue  of  bismuth  oxide.     For  details  see  U.S. P.,  p.  SO. 

For  tests  for  identity,  for  impurities  (chlorides,  lead,  copper,  sulphate,  silver,  nitrate, 
arsenic,  alkalies,  alkaline  earths)  and  for  cissay  sec  U.».P.,  p.  81  and  also  Part  V 
of  this  book. 

Remarks. — No  formula  for  bismuth  subcarbonate  is  given  in  the 
present  pharmacopoeia,  but  the  standard  of  1880  declared  it  to  be 
(BiO)2C03.  This  formula  may  be  resolved  into  bismuth  oxide  and 
bismuth  carbonate,  as  is  here  shown : 

Bismuth  oxido  2Bi30|  or  Bi40t 

Added  to  Bismuth  carbonato  Bit     (COi)i 


Gives  Bi«0«(CO,), 

Or  3(BiO).CO,. 

Bismuth  subcarbonate  is  prepared  by  dissolving  metallic  bismuth 
in  nitric  acid,  and  with  careful  handUng  the  resulting  bismuth  nitrate 
solution  is  freed  from  the  arsenic  by  diluting  with  a  little  water  and 
allowing  the  mixture  to  stand  in  order  to  permit  the  subarsenate  to 
separate  out.  This  is  filtered,  and  to  the  filtered  liquid  an  equal  quan- 
tity of  water  is  added,  and  then  a  small  amount  of  ammonia  water, 
when  the  subnitrate  precipitates.  The  bismuth  subnitrate  is  redissolved 
in  nitric  acid,  the  filtered  nitrate  solution  is  then  poured  into  a  solution 
of  sodium  carljonate,  and  the  precipitate  of  bismuth  subcarbonate 
collectcHi  on  the  filter,  washed,  and  dried. 

Bismuth  subcarbonate  is  used  as  an  astringent  and  tonic,  and  in 
use  rest^mbles  bismuth  subnitrate. 

Dose. — 500  milligrammes  (8  grains). 
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BISMUTHI  SUBGALLAS— Bismuth  Subgallate 
(Bism.  Subgal. — Dermatol) 

A  basic  bismuth  gallate  of  varying  chemical  composition  which,  when  dried  to 
constant  weight  at  lOO^C,  yields,  upon  ignition,  not  less  than  52  per  cent.,  nor  more 
than  57  per  cent.,  of  bismuth  oxide  [BisOs]. 
Summarized  Description, 

Amorphous,  bright  yellow  powder;  insoluble  in  water,  alcohol  or  ether  and  in 
very  dilute  mineral  acids;  soluble  with  decomposition  in  hydrochloric,  nitric  and  sul- 
phuric acids*  soluble  in  alkaline  hydroxide  solutions;  chars  on  heating  and  then  leaves 
residue  of  bismuth  oxide.     For  details  see  U.S. P.,  p.  81. 

For  tests  for  identity,  for  impurities  (chlorides,  lead,  copper,  sulphate,  silver,  arsenic, 
nitrates,  free  gallic  acid,  alkalies,  alkaline  earths)  ana  for  assay  see  U.S.P.,  p.  82 
and  also  Part  V  of  this  book. 

Remarks. — This  official  is  prepared  by  treating  an  acetic  acid  solution 
of  bismuth  nitrate  with  gallic  acid.  It  is  popularly  known  as  dermatol, 
and  is  used  as  an  astringent,  both  externally  and  internally. 

Dose. — 500  milligrammes  (8  grains). 

BISMUTHI  SUBSALICTLAS— Bismuth  Subsalicylate 
(Bism.  Subsalicyl.) 

A  basic  bismuth  salicylate  of  varying  chemical  composition,  which,  when  dried  to 
constant  weight  at  lOO^C.,  yields,  upon  imition,  not  less  than  62  per  cent,  nor  more 
than  66  per  cent,  of  bismuth  oxide  [BijOij.     Protect  it  from  light. 
Summarized    Description, 

White,  or  nearly  white,  amorphous  or  crystalline  powder;  almost  insoluble  in  cold 
water;  decomposed  on  boiling  with  water;  partly  soluble,  with  decomposition  in 
hydrochloric  or  nitric  acid ;  chars  at  red  heat,  finally  leaving  yellow  residue  of  bismuth 
oxide.     For  details  see  U.S. P.,  p.  83. 

For  tests  for  identity,  for  impurities  (free  salicylic  acid,  nitrate,  chlorides,  lead,  copper, 
sulphate,  silver,  arsenic)  and  for  assay  see  U.S. P.,  p.  83  and  also  Part  V  of  this  book. 

Remarks. — Bismuth  subsalicylate  is  made  by  triturating  and  warming 
an  aqueous  x solution  of  salicyUc  acid  with  anhydrous  bismuth  oxide, 
obtained  by  boiling  bismuth  hydroxide  which  has  been  prepared  by 
precipitating  a  nitric  acid  solution  of  bismuth  subnitrate  with  potassium 
hydroxide  or  ammonium  hydroxide.     It  is  used  as  an  intestinal  antiseptic. 

Dose. — 500  milligrammes  (8  grains). 
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CHAPTER  XXXIV 

LEAD,  MERCURY,  AND  SILVER 

LEAD 
Symbol,  Pt.     Atomic  weight,  205.35 

Lead  occurs  in  the  form  of  sulphide  in  the  ore  galena.  By  way  of 
passing  it  is  worth  noting  that  some  galena  ore  contains  considerable 
silver.  (See  p.  561.)  Among  the  other  ores  of  lead  are  various  forms 
of  the  carbonate  and  the  sulphate. 

MetaUic  lead  was  used  in  classic  times,  the  Latin  name  plumbum 
being  the  same  applied  to  it  by  classic  writers,  its  original  meaning 
being  *' heavy." 

Lead  is  prepared  from  the  sulphide  by  roasting  in  a  reverberatory 
furnace,  thus  converting  the  sulphide,  under  the  influence  of  atmos- 
pheric oxygen,  into  lead  oxide  and  lead  sulphate,  shown  in  the  follow- 
ing equations: 

PbS    +    O,     =     PbO        +    SO,. 
PbS     +    0«     -     PbS04. 

The  resulting  lead  oxide  combines  with  a  new  portion  of  lead  sul- 
phide with  the  formation  of  the  metal  and  the  separation  of  SOi,  by  the 
following  equation : 

2PbO    +    PbS     =     Pb,     -f    SO,, 

while  the  lead  sulphate  reacts  with  more  lead  sulphide  in  the  manner 
shown  in  the  following  equation : 

PbSOi     H-     PbS     =     Pb,     +    2S0,. 

Lead  is  a  heavy,  bluish  metal,  freely  malleable,  and  somewhat 
ductile.  Its  pliabiUty  has  given  rise  to  its  extended  use  in  plumbing, 
the  name  of  the  craft  being  derived  from  the  word  plumbum,  lead,  since 
leaden  pipes  arc  largely  used  for  the  transport  of  water.  It  should  be 
said  that  lead  water-pipes  are  scarcely  harmless,  traces  of  lead  hydroxide 
dissolving,  and  water  so  contaminated  produces  a  dangerous  ailment 
called  load  colic.  With  hard  water,  i.e.,  water  containing  lime  and 
magnesia  di.ssolved  by  aid  of  carbon  dioxide,  there  is  less  danger,  as  car- 
bonic acid  acts  on  fresh  lead,  forming  lead  carbonate,  which  coats  the 
interior  of  the  pijx*  and  prevents  any  of  the  lead  dissolving  in  the  water. 
Lead  is  used  in  the  manufacture  of  solder,  which  is  a  variety  of  the  fusible 
metal  made  by  combining  equal  quantities  of  tin  and  lead.  This 
mixture  molts  at  186°C.,  and  is  used  for  fastening  pieces  of  tin  or  other 
metal  together. 
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The  tests  for  lead  are  as  follows:  Hydrochloric  acid  produces  a  white 
precipitate  of  lead  chloride,  being  one  of  the  three  chlorides  thus  pre- 
cipitated, the  other  two  metals  precipitated  in  the  form  of  chloride  being 
silver  and  mercurous  compounds.  Lead  gives  with  h^^drogen  sulphide 
and  ammonium  sulphide  a  black  sulphide;  with  sulphuric  acid  it  precipi- 
tates white  lead  sulphate,  and  with  carbonates,  white  lead  carbonate  is 
precipitated  out  of  the  solution.  Quite  characteristic  is  the  yellow 
precipitat-e  of  lead  chromate  produced  when  a  solution  of  lead  salt  is 
treated  with  a  solution  of  potassium  chromate. 

Five  oxides  of  lead  are  known,  PbgO,  a  black  velvety  powder,  PbO, 
or  litharge^  ILS.P.;  VbjOs,  which  may  be  considered  as  a  mixture  of  PbO 
and  PbOa,  the  composition  of  which  can  best  be  explained  by  the  following 

graphic  formula,  ■  UZo>Pb,  that  is,  a  combination  of  lead  with 
valence  iv,  with  lead  with  valence  n;  PbOa,  which  is  called  puce-colored 
lecLd  oxid€f  in  which  lead  shows  valence  iv;  PbgOi,  or  red  lead  (N.F,  IV), 
which  can  be  considered  as  a  combination  of  Pb^Oa  and  PbO,  or  else  as  a 
lead  plumbate,  PbjPbO*;  that  is^  the  lead  salt  of  orthoplumbic  acid, 
Pb{0H)4  or  H4P1)04*  Red  lead  is  made  by  sprinkling  hot  litharge  with 
water   and  carefully  drying.     It  is  of  value  as  a  pigment. 

The  official  preparations  of  lead  are: 

Lead  ftcetat^.     At  least  99.5  per  cent,  absoltite  Pb(CsiT,Oj)j  +  3HtO. 
^^   Solution  of  lead  snbacetatc.     Contains  lead  suhaeetate,  Pb50(CHiC00)t  corre- 
^^BpDding  to  at  least  18  per  cent.  lead. 

^^P  Diluted  solution  of  lead  subacetate  conta.ins  about  4  per  c«nt.  solution  of  lead 
P   TObft^etate. 

I  Lead  oxide.     At  least  96  per  cent,  absolut*^  P>jO, 

i  Lead  plaster,     A  lead  oleopalmitate, 

I  I>taebylQn  ointment  contains  50  per  cent,  lead  piaater. 


PLUMBI  OXIDUM—Lead  Oxide 
(Plumb,  Oxid. — Litharge) 


-    ll  containa,  when  freshly  ignited,  not  less  than  96  per  cent,  of  PbO  (223.10). 
ftttttfve  it  in  well-closed  containers. 
SummarUcd  Description. 

Heavy  yellowiiih  or  reddish-yellow  powder  or  minute  scales;  absorbs  moisture  and 
carbon  dioxide  from  the  air;  almost  insoluble  in  water;  insoluble  in  alcohol;  soluble 
acetic  or  diluted  nitric  acid  and  in  warm  alkaline  hydroxide  »oliition.s;  on  heating 
becomes  darker  and  then  fuses;  heated  with  charcoal  reduces  to  metalUc  lead.  For 
delAib  see  U.S.P.,  p.  329. 

For  testtfor  identity,  for  impurities  (carbonate)  see  U.S. P.,  p.  329. 

Remarks, — This  oxide  of  lead  is  called  litharge,  a  word  used  since 
ancient  times,  and  derived  from  the  two  Greek  words,  Hthos,  a  stone, 
and  arguroSf  silver.  It  is  so  called  because  the  ancients  discovered 
that  when  the  ore,  crude  Utharge,  was  fused,  the  pure  litharge,  freed 
from  the  mineral  impurities,  fused  in  the  form  of  bright,  shiny,  silvery 
scales. 

Manvfadure. — The  chief  source  of  litharge  is  as  a  side-produet  in 
obtaining  silver  from  galena.  The  ore  (l^ad  sulphide,  p.  544)  is  cal- 
cined, thus  driving  off  the  sulphur,  and  the  residue  brought  to  a  state 
of  fusion,  when  the  lead  oxide  separates  out  by  crystallization  from 
the  fused  mass  of  silver. 

Litharge  is  but  httle  used  in  medicine,  although  important  as  a 

E~        stituent  of  two  popular  phannaceuticalSp  solution  of  lead  subacetate 
i  lead  plaster. 
35 
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PLUlffil  ACETAS— Lead  Acetate 
(Plumb.  Acet. — Sugar  of  Lead) 

It  contains  not  leas  than  85.31  per  cent,  nor  more  than  89.57  per  cent,  of  anhydrous 
lead  acetate,  corresponding  to  not  less  than  99.5  per  cent,  of  the  crystallised  salt 
[Pb(CtHsOt)t  +  3IlsO  -  379.20].     Preserve  it  in  well-closed  conUiners. 
Summarized  DescHpHon. 

Colorless,  shining,  eflSorescent.  monoclinic  prisms  or  plates,  or  heavy  white  crys- 
talline masses  or  granular  crystals;  faintly  acetous  odor;  sweetish,  astringent,  then 
metallic  taste;  soluble  in  about  1.4  parts  of  water  and  in  about  30  parts  of  alcohol; 

?uite  soluble  in  dycerin;  on  heating  is  exsiccated,  then  fuses  and  then  dissociates, 
'or  details  see  UTS.P.,  p.  328. 
For  teats  for  identity ,  for  impurities  (carbonate,  iron  and  copper)  see  U.S.  P. 

Remarks. — ^Lead  acetate  is  incorrectly  and  dangerously  called  ^'sttgar 
of  leadJ*  Lead  being  bivalent,  it  can  replace  two  hydrogen  atoms  in  an 
acid,  and  since  acetic  acid  has  but  one  replaceable  hydrogen  atom  to  the 
molecule,  two  molecules  of  acetic  acid  are  needed  to  combine  with  one 
atom  of  lead,  thus: 

^     +    l%%fo\    -    PblgSo!    -">(C,H.O.),. 

However,  the  acetate  is  usually  made  by  treating  the  oxide  litharge 
(not  the  meted)  with  acetic  acid. 

The  solution  is  concentrated,  and  the  lead  acetate  is  allowed  to 
crystallize.  It  is  important  to  note  that  the  average  commercial  lead 
acetate  should  not  be  dispensed  without  purification,  as  it  contains 
appreciable  quantities  of  both  lead  oxide  and  lead  carbonate.  The 
purification  of  this  commercial  lead  acetate  is  a  simple  matter,  how- 
ever, the  acetate  dissolving  in  water  and  recr3rstallizing,  while  the 
impurities  do  not  dissolve. 

Lead  acetate  is'used  as  an  astringent  and  sedative,  both  internally 
and  externally.  An  overdose  acts  as  an  irritant  poison,  producing 
severe  gastric  disturbances.  The  antidote  for  lead-poisoning  or  in 
lead-colic  is  an  alkaline  sulphate,  the  one  generally  preferred  being 
magnesium  sulphate  or  Epsom  salt.  Externsdly,  it  is  used  either  in  an 
aqueous  solution  or  in  the  form  of  suppositories,  the  latter  being  a 
highly  esteemed  remedy  for  piles,  a  favorite  prescription  of  this  land 
being  lead  acetate  with  extract  of  opium  and  oil  of  theobroma.  The 
preparation  of  the  suppositories  of  lead  and  opium  requires  considerable 
skill. 

The  extract  of  opium  should  l)e  rubbed  up  with  enough  water  to 
make  it  into  a  paste  thin  enough  to  pour.  The  lead  acetate  should 
be  reduced  to  the  form  of  an  impalpable  powder,  and  added  to  the 
molten  oil  of  theobroma,  with  constant  stirring,  the  mixture  is  then 
poured  into  molds,  after  adding  the  thinned  extract,  just  at  that  mo- 
ment when  the  oil  of  theobroma  is  ready  to  solidify.  Unless  these 
grecautions  are  followed  (especially  the  stirring),  there  is  danger  of  the 
eavy  lead  acetate  settling  at  the  bottom  of  the  dish  in  which  the  oil 
of  theobroma  is  melted,  and  thus  the  last  suppository  poured  there- 
from will  contain  a  majority  of  the  lead  salt.  Lead  acetate  solution 
is  used  as  a  wash  for  some  skin  troubles,  such  as  ivy-poisoning  and 
chilblains,  but  for  this  purpose*  a  solution  of  lead  subacetate  is  fre- 
quently preferred. 

Dose, — 60  milligrammes  (1  grain). 
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LIQUOR   PLUMBI    SUBACETATIS^-Solution    of   Lead    Subacetate 
(Liq.  Plumb.  Subacet — Goulard's  Extra.ct) 

An  aqueous  solution  containing  lead  subacetate  [approximately  PbtO(CHs- 
COO)i  -  548.25],  corresponding  to  not  less  than  18  per  cent,  of  Pb.  Preserve  the 
solution  in  well-stoppered  bottles. 

Recipe.— See  Part.  VIL 
Summarited  Description. 

Qear,  colorless  liquid;  sweet,  astringent  taste;  absorbs  carbon  dioxide  from  the 
air;  and  becomes  turbid  due  to  lead  carbonate;  sp.  gr.  1.245.  For  details  see  U.S. P., 
p.  250. 

For  tesU  for  identity j  for  immtTitiea  (normal  lead  acetate)  and  for  assay  see  U.S. P., 
p.  250  and  also  Part  V  of  this  book. 

Remarks. — This  preparation — Govlard'a  extract — contains  lead  sub- 
acetate, which,  like  all  ^^sub-"  salts  (see  Ferric  Subsnlphate,  p.  513), 
is  a  combination  of  a  salt  of  a  metal  with  the  oxide  of  the  same  metal. 
Remember  it  is  not  a  mere  mechanical  mixture,  but  a  combination 
like  that  existing  between  the  sulphates  of  aluminum  and  potassium 
in  official  alum. 

The  solution  is  made  by  boiUng  together  water,  lead  acetate,  and 
lead  oxide,  full  details  of  manufacture  and  equation,  showing  chemical 
action,  being  given  on  p.  1003.  The  pharmacopceia  says  that  the  solu- 
tion contains  approximately  Pb20(C2H802)2,  which  we  find  corresponds 
to  the  sum  resulting  from  the  addition  of  one  molecule  of  lead  acetate 
to  one  molecule  of  lead  oxide,  viz. : 

Pb     (C»H,0,),    (Lead  acetate.) 

Pb  O (Lead  oxide. ) 

PbaO(C,H,0,)2    (Lead  subacetate.) 

That  a  chemical  change  is  produced  is  shown  by  the  fact  that  the 
insoluble  lead  oxide  is  made  to  dissolve  with  the  formation  of  a  soluble 
oxyacetate. 

It  will  be  noted  that  the  lead  subacetate  solution  is  unstable,  espe- 
cially unless  kept  tightly  corked,  the  carbon  dioxide  of  the  air  acting 
on  the  solution,  with  the  formation  of  lead  carbonate  which  precipitates. 

Solution  of  lead  subacetate  is  used  almost  entirely  externally;  for 
this  purpose  being  employed  as  a  sedative  and  astringent  wash  in  minor 
skin  troubles,  such  as  bruises,  frost-bite,  and  the  like.  For  many  pur- 
poses of  this  kind  a  diluted  solution  is  preferable,  and  that  is  provided 
by  the  pharmacopceia. 

UQUOR  PLUMBI   SUBACETATIS  DILUTUS— DUuted   Solution  of 

Lead    Subacetate 

Recipe. — See  p.  187. 

Remarks. — This  is  made  by  diluting  four  parts  of  the  strong  solu- 
tion of  lead  subacetate,  given  above,  with  96  parts  of  water,  which  has 
previously  been  boiled  in  order  to  expel  the  carbon  dioxide  it  might  contain. 
(See  p.  187.)  This  solution  is  usually  dispensed  in  a  sUghtly  opalescent 
condition,  first  because,  on  standing,  it  will  gradually  become  opalescent 
anyway,  and,  secondly,  to  afford  a  differentiation  between  the  so-called 
"lead-water"  and  ** lime-water,"  the  latter  product  being  dispensed 
in  a  cr\'^stal-clear  form. 

Lead-water  is  used  as  a  soothing  lotion,  and  is  frequently  dispensed 
in  combination  with  a  small   quantity  of    tincture  of    opium.     This 
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mixture,  while  quite  popular,  is  incompatible,  for,  as  soon  as  tho  tinctt 
of  opium  is  added  to  the  lead-water,  thei-e  is  formed  a  flocculeut  pr 
cipitttte  (lead  meconate).    The  prescription  is  a  usual  one,  howevefj 
and  pharmacists  always  dispense  the  same,  containing  the  precipitat 
placing  a  ** Shake  Well!''  label  on  the  bottle. 

Ccrttum  Pltimbi  Subacetatis  (U.S.P.  VIII;  N.F.  IV),  or  cerate  of  leaf!  md>aeeiaU^ 
made  by  mcorponilinK!:*«»lutionof  lead  subacetate  with  an  ointment  baae  coruujitint 
of  wool-fat,  paratfin,  white  petroUturo»  and  camphor.     It,  like  the  »olutiun  from  which 
it  18  made,  was  first  Lntrocluced  by  the  chemkt  Goulard^  henci*  it  is  cnllM  Goulard' § 
cerate, 

Goulard's  cerate  is  uaed  for  mild  akin  troubles,  and  ia  particularly  recommended 
for  cases  of  chilblain. 

Plumbi  carbonas  (U.8.P.  1890;  N.F.  IV),  or  white  lead,  like  the  rarbonatm  . 
and  of  magnesium,  is  a  combination  of  thi:'  carbonate  and  the  hydroxid**'  tl*^  ffif 
given  the  compound  in  thr  phanniicopoEia  of  1H9f>  having  bei?n  (Pb<  ' 

It  must  be  bomo  in  mind  that  .«iuch  a  formula  lu?  the  one  juwl  ^ 
repreeent  a  mechanical  mixture  of  lead  carbounte  und  lead  hydroxide,  bur  n  vv,mt 
tioo  far  more  iutimatCf  which  may  be  best  explained  bv  the  following  graphic  formula : 

HO— Pb— ^^ 

)>CO, 

>C0, 
HO— Pb— / 
Falk  claims  that  the  formula  is  more  complex,  that  m,  5PbC0i  2PbCOH)tPbO. 

Lead  carbonate  can  be  made  in  small  auantitiea  at  the  prescription  i^ounter  by 
combination  of  molecular  quantities  of  lejul  nitrate  and  aodmm  carbonate,  but  that 
used  for  paint  is  produced  by  other  means.  The  oldest  method  and  one  still  btrgbly 
used,  because  of  the  superiority  of  the  product,  as  a  paint,  is  that  made  by  the  so- 
called  Dutch  procejsa.  By  this  process  sheets  of  lead  are  coile<l  in  earthenware  pots, 
moistened  with  acetic  acid.  A  long  serica  of  these  pots,  carefully  covered  t^  prevent 
the  admission  of  dirt,  and  yet  loose  enough  to  permit  the  ndmis-nion  of  g&sen^  are 
then  placed  in  rowsi  are  covered  with  decaying  manure  or  other  nnim*i'  tt^.m-.i-  (^ntj 
allowe<l  to  stand  so  covered  for  five  to  six  weeks.     The  decaying  ;  ttter 

producer  a  large  quantity  of  carbon  dioxide,  which  is  gradually  absorl^^  •  Ja 

acetate  first  produced  in  the  pots  by  the  action  of  acetic  acid  on  the  sorctj 
Experience  teUs  how  long  the  maceration  should  continue,  and  when  n  m\f 
length  of  time  has  elapsed,  the  covering  of  manure  is  removed,  and  tf 
the  pots  are  found  to  consist  of  powdered  white  lead.     Besides  this  J  ' 
large  ouantities  of  white  lead  are  now  made  for  paints  by  passing  caroun 
throutcn  a  solution  of  lead  suViacetate, 

Lead  carbonate  is  indicated  in  some  cases  of  skin  trouble  and  i*  *^'^^  "*ttmUv 
ap^ied  in  the  form  of    ointment    (unguentum    plumbi  carbonatis,  ^dO)t 

Tttis  ounsists  of  10  Gm.  of  lead  carbonate  in  a  very  finely  powdered  for    .  4  up 

with  90  Gtn.  of  bemtoinated  lard. 

A  considerable  amount  of  white  lead  wai?  formerly  used  as  a  eoametic 
powder).     Its  use  for  this  purpose  is  i  -.  bf!«eause  of  the  absorpttoQ  of  thel 

thnmgh  the  pores  of  the  akin,  which  id  colic. 

Rubbed  to  a  fine  r^     -         '    '       *"<*  *"'.  \shite  lead  constitute*  one  of  the  mo 
popular  whiti*  paints,   i  f mints  should  not  be  u»ed  in  lavatories  or  ot 

apartments  where  tlHi*    »-  ,,  |.,,>-,.>ility  of  the  lil>erntion  of  hydrogen  sulphide 
which  will  rlijjrufe  tfio  \vhif«'  lead  carbonate  into  the  black  lead  sulpnide, 

Plumbi  lodidum  (U.SP    Vlll;  .NM\  IV),  or  Uad  iodi<k,  Pbl,.  shows  lead  wit 
vaknoCy  ti,  the  linkage  being, 

Pl)=! 

Thb  ehemicd  im  roade  bv  treating  a  solution  of  toad  aitmtfli  witli  p<itn>uiu!Ti  m 
M  shown  ID  the  f >  '  i uation, 

i  H-     2KI      -     Pill,     ^     2KN0», 

and  oollnctmg  and  washing  tho  pretnpiiated  lead  iodide, 

Leftd  iodide  is  rarely  used  intenially.  When  it  is,  it  aetn  as  AH  alterative,  tad  it 
given  in  do«cs  of  one  to  three  graina«  Its  chief  value  is  for  external  use  in  tumoft 
and  indolent  sweltincs,  in  w*hioh  case  it  is  usually  employed  in  the  form  of  the  uiitfiiftt* 
lufpi  vlumki  iodidi  CN.K  tV),  which  is  made  by  niKbing  up  ten  pftftf  ol  VII17  nttrij 
powdered  lesd  iodide  witli  80  parts  of  benzoinated  lard. 
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Plumb]  lYitr&s  (U,S*P.  VllI),^  or  lead  nitrate^  Pb{N0a)2,  is  ma^e  by  treating  lead 
oxide  w^th  nitric  acid,  as  shown  in  the  following  equation : 

PbO     -h     2HN0,     =     Pb(NO,),     +     H,0. 

_  tie  solution  of  lead  is  concentrated  by  the  evaporation  of  the  surplus  water,  and 
ttftor  filtering  it  is  allowed  to  standi  when  the  lead  nitrate  separated  in  the  fonn  of 
small  crystals. 

The  use  of  lead  nitrate  is  for  the  preparation  of  the  other  salta  of  lead.  Medic* 
inatly,  it  is  used  externally  as  a  cooling  wash,  and  enjo3rs  some  reputation  as 
a  dlBtofectaiit, 

EMPLASTRUM  PLUMBI— Lead  Plaster 

For  recipe,  see  Part  VIL 

Remarks, — This  is  an  oleopalmitate  of  lead  prepared  by  boiling 
olive  oil  and  lard  with  a  mixture  of  lead  oxide  and  water.  The  chemistry 
of  the  process  will  Ixi  discussed  on  p.  1004.  In  the  last  pharmacopoeia 
lead  plaster  was  prepared  by  precipitating  a  solution  of  soap  vnih  a  solu- 
tion of  lead  acetate,  but  the  product  was  not  wholly  satisfactory. 

As  the  name  indicates^  the  product  is  used  as  a  plaster  base. 

UNGUENTUM  BIACHYLOM— Diachylon  Ointment 

(See  p,  332.)  This  ointment  consists  of  melted  lead  plaster  diluted 
with  olive  oil  and  oil  of  lavender.  The  ointment  was  formerly  in  con- 
siderable repute  as  a  remedy  for  eczema. 

MERCURY 
Symbol,  Hg.     Atomic  weight,  approximately,  200 

Mercury  occurs  chiefly  as  a  sulphide^  forming  the  valuable  mineral 
cinnabar,  and  is  occasionally  found  in  the  native  state.  Cinnabar 
has  been  known  since  the  time  of  the  Grecian  philosophers,  and  the 
separation  of  the  metal  by  heating  of  cinnabar  was  described  by  Dioscor- 
ides,  while  the  metal  was  called  hyfh*argyrum  (water  silver)  by  Fliny. 
It  was  first  used  in  medicine  by  Paracelsus. 

Metallurgy. — Mercury  is  obtained  by  roasting  cinnabar  in  an  appro- 
priate retort^  when  mercury  and  sulphurous  oxide  are  formed,  as  shown 
in  the  following  equation: 

HgS     -h    Oi     -     Hg     +    SO,, 

(From  ftir) 

The  vapors  of  sulphm-ous  oxide  are  permitted  to  escape,  while  the 
metallic  mercury  is  held  back  in  an  appropriate  condenser. 

Mercury  is  a  silvery  white,  mobile  liquid,  hence  called  quicJcsilver, 
It  has  a  specific  gravity  of  13,5,  and  is  the  heaviest  known  liquid. 
It  is,  moreover,  of  interest  as  being  the  only  metallic  substance  which 
is  liquid  at  ordinarj^  temperatures.  It  requires  a  cold  of  40"^  below  zero 
(both  Fahrenheit  and  Centigrade)  to  solidify  it. 

Mercur>*  has  the  property  of  combining  with  almost  all  the  metals 
(but  iron),  forming  liquid  alloys,  which  we  call  amalgams;  some  of  which 
are  definite  chemical  coraix>und3  (example,  KHg).  The  fact  that  iron 
does  not  combine  with  mercury,  permits  the  storage  of  mercury  in 
iron  containers*  Mercury  boils  at  360X.,  but  vaporizes  below  that 
temperature,  and  the  vapor  is  poisonous.  Hence  trades  demanding 
the  use  of  a  large  amount  of  mercur>%  such  as  in  making  mirrors,  are 
dangerous  to  the  health  of  the  workmen*  As  mentioned  on  p.  349,  the 
atomic  and  molecular  weight  of  mercury  is  the  same,  200. 
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The  tests  for  mercury  are  as  follows:  The  black  sulphide  produced 
by  the  action  of  hydrogen  sulphide  or  ammonium  sulphide;  a  routine 
te^t,  which  is  of  very  little  value,  except  in  the  precipitation  of  mercury 
in  the  regular  scheme  of  analytic  chemistry.  (See  p.  878.)  In  this  test 
both  forms  of  mercury  (the  '*ous"  and  "ic'')  separate  in  the  form  of 
black  mercuric  sulphide.  There  are  quite  a  number  of  characteristic 
tests  differentiating  the  **ous"  compounds  from  the  **ic"  compounds.  The 
potassium  iodide  precipitates  from  the  solution  of  mercurous  salts  the 
yellow  mercurous  iodide;  while  the  same  reagent  with  the  mercuric 
salts  gives  a  red  mercuric  iodide.  Hydrochloric  acid  precipitates  from  solu- 
tions of  mercurous  salts  insoluble  white  mercurous  chloride;  while  with 
**ic''  salts  no  precipitate  is  formed  by  this  reagent.  Metallic  copper  or 
stannous  chloride  solution,  when  mixed  with  a  mercurous  compound,  re- 
duces it  to  a  metallic  mercury,  which  separates  out  in  the  form  of  a  fine 
gray  precipitate.  Calcium  hydroxide  solution  (lime-water)  forms  with 
.  mercurous  compounds  a  black  precipitate  of  mercurous  oxide — HgiO— 
and  the  liquid  so  prepared  from  calomel  water  and  lime-water  is  caUed 
black  wash  {aqua  phagedcenica  nigra,  lotto  nigra,  N.F.).  Mercuric  salts 
with  lime-water  form  a  yellow  precipitate  of  mercuric  oxide,  and  a  liquid 
so  prepared  from  corrosive  sublimate  water  and  lime-water  is  c^led 
yellow  wash  (aqiui  phagedcenica  flava,  lotio  flava,  N.F.). 

Two  oxides  of  mercury  are  known — HgsO,  mercurous  oxide,  and 
HgO,  mercuric  oxide. 

BLeferring  to  the  table  of  elements  on  p.  352,  we  find  that  mercury 
is  both  univalent  and  bivalent,  and  we,  therefore,  have  two  lines  of 
mercury  salts — the  mercuric  and  mercurous. 

When  speaking  of  copper  on  p.  537,  attention  was  called  to  the  fact  that 
that  metal  exhibited  the  valence  i  and  ii,  and  that  such  variation  did  not 
agree  with  the  rule,  laid  down  on  p.  357,  that  variation  in  valence  should 
be  by  twos.  Such  exception  we  found  in  the  ferric  and  ferrous  salts, 
the  apparent  valence  in  that  case  being  ii  and  iii,  and  that  exception 
was  explained  on  p.  503  by  the  theory  that  ferric  iron  really  has  the 
valence  rv,  making  iron,  ii  and  iv.  In  a  somewhat  similar  way  we 
explain  the  valence  of  copper  and  mercury.  In  the  mercuric  form  the 
valence  is  imdoubtedly  ii,  and  mercuric  chloride  can  be  expressed  as 
shown  in  Formula  A,  given  below. 

In  the  mercurous  form  the  valence  is  also  supposed  to  be  ii,  and  all 
mercurous  compounds  are  supposed  to  be  made  up  of  two  atoms  of 
mercury  linked  as  in  Formula  B.  Thus  we  suppose  the  formula  of 
mercurous  chloride  (calomel)  is  as  in  Formula  C, 

Formula  A  Formulv  B  Formula  C 

Hg-  Hg-o 

and  the  pharmacopoeia  of  1890  gave  the  formula  of  calomel  as  HgiCls, 
not  HgCl,  and  likewise  with  all  other  mercurous  salts. 

The  tlieory  of  the  bivalency  of  mercury  in  mercurous  compounds 
is  not,  however,  unanimously  accepted,  some  chemists  considering 
mercury  in  the  **ou8*'  form  as  ix)sse8sing  valence  i,  and  thus  giving  the 
mercurous  bodies  the  simpler  single  formula — for  example,  calomel, 
Hg('l.     This  view  is  the  one  recognized  in  the  present  pharmacopoeia 
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where  all  formulas  (see  Alum,  p.  492  and  Ferric  Chloride,  p.  503)  are 
given  their  simplest  form.    . 

The  official  forms  of  mercury  and  its  compounds  are: 

Mercunr.     At  least  99.5  per  cent,  absolute  Hg. 

Mass  of  mercury  contains  from  32  to  34  per  cent,  mercury. 

Mercurial  ointment  contains  50  per  cent,  mercury. 

Blue  ointment  contains  30  per  cent,  mercury. 

Mercury  with  chalk  contains  from  37  to  39  per  cent,  mercury. 

Ammoniated  mercury — HgNHtCI — contains  78  to  80  per  cent,  mercury. 

Ointment  of  ammoniated  mercury  contains  10  per  cent,  ammoniated  mercury. 

Corrosive  mercuric  chloride.     At  least  99.5  per  cent,  absolute  HgCl,. 

Poison  tablets  of  corrosiye  mercuric  chloride.  Each  tablet  contains  0.45  to  0.55 
Gm.  HgCU. 

Mild  mercurous  chloride.     At  least  99.6  per  cent,  absolute  HgCl. 

Red  mercuric  iodide.     At  least  99  per  cent,  absolute  Hgls. 

Yellow  mercurous  iodide.     At  least  99  per  cent,  absolute  Hgl. 

Red  mercuric  oxide.     At  least  99.5  per  cent,  absolute  HgO. 

Yellow  mercuric  oxide.     At  least  99.5  per  cent,  absolute  HgO. 

Ointment  of  yellow  mercuric  oxide  contains  10  per  cent,  yellow  mercuric  oxide. 

Oleate  of  mercury  contains  25  per  cent,  yellow  mercuric  oxide. 

Ointment  of  mercuric  nitrate  contains  7  per  cent,  mercury  combined  as  nitrate. 

Mercuric  salicylate  contains  from  54  to  59.5  per  cent,  of  mercury  combined  as 
salicylate. 

HYDRARGYRUM— Mercury 
(Hydrarg. — Quicksilver) 

It  contains  not  less  than  99.5  per  cent,  of  Hg  (200.6).     Preserve  it  in  strong,  well- 
closed  containers. 
Summarized  Description. 

Shining  silver-white,  liquid  metal:  easily  divisible  into  spherical  globules; 
solidifies  at  —  40''C.;  sp.  sr.  13.5;  insoluble  in  most  solvents,  including  hydrochloric 
acid;  soluble  in  boiling  sulphuric  acid  and  in  nitric  acid;  volatilizes  some  at  ordinary 
temperature  and  boils  at  358''C.     For  details  see  U.S.P.,  p.  219. 

For  testa  for  identity  and  for  assay  see  U.S.?.,  p.  220  and  also  Part  V  of  this  book. 

Remarks. — Metallic  mercury  is  one  of  the  three  metals  recognized 
by  the  pharmacopoDia  as  a  metal,  the  other  two  being  zinc  and  iron. 

It  will  be  noticed  from  the  pharmacopoeial  description  of  the  metal 
that  one  of  the  tests  is  that  a  globule  of  mercury  rolled  on  paper  should 
not  leave  a  black  mark.  If  it  does  leave  a  mark,  it  means  that  the 
mercury  is  contaminated  with  dirt,  and  this  can  be  removed  by  straining 
through  chamois.  If  there  is  only  a  small  quantity  of  mercury  to  be 
so  cleaned,  it  can  be  done  by  placing  a  plain  filter  in  a. funnel,  and  pierc- 
ing the  point  of  the  filter  with  a  pinhole,  just  large  enough  to  permit 
the  passage  of  the  mercury  in  a  very  fine  stream. 

The  globules  of  mercury  rolling  dowil  over  the  paper  toward  the 
pinhole  will  leave  most  of  the  dirt  against  the  paper. 

It  must  be  borne  in  mind,  however,  that  this  process  will  remove 
only  such  impurities  as  are  insoluble,  and  for  a  complete  purification 
of  the  metal  its  distillation  is  advisable.  To  perform  this  is,  however, 
a  matter  of  difficulty,  except  on  a  large  scale,  and  recourse  is  had  to 
purification  by  treatment  of  diluted  nitric  acid,  washing  with  water, 
drying,  and  expressing  through  chamois. 

Mercury  .is  always  given  medicinally  in  finely  divided  form,  and 
of  such  preparations  the  following  are  official : 

MASSA  HYDRARGYRI— Mass  of  Mercury 

(Mass.  Hydrarg. — Blue  Mass) 

It  contains  not  less  than  32  per  cent,  nor  more  than  34  per  cent,  of  Hg.  Preeerve 
the  product  in  well-closed  containers. 
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Recipe  and  details  of  manufacture  see  Part  VII. 

Amay. — Sec  Part  V. 

Renmrks, — Mass  of  mercury  is  mercury  extinguished  (as  already 
explained  on  p,  302)  by  honey  of  rose  and  glycerin,  the  excipient  (a 
hardener  in  this  case)  being  glycyrrhiza  and  althsea.  For  details  of 
manufacture  see  p.  302.     Maas  of  mercury  is  used  ad  a  cholagogue* 

Dose. — 250  milligrammes  (4  grains), 

HYDRARGYRUM  CUM  CRET A— Mercury  with  Chalk 
(Hydrarg.  cum  Cret.^ — Gray  Powder) 

It  contains  not  less  than  37  per  cent,  nor  more  tban  30  pL*r  cent,  of  Kg. 
Cotuitntitd  Rrcim, 

Weigh  38  Gm.  mercury  and  10  Gm«  clarified  honey  into  a  stout  bottle,  add  3 
mils  of  water  and  shake  until  the  mereury  Is  extinguished  (no  longer  visible  under 
glaas  magnifytDg  four  diameters).  Make  a  thick  creamy  paste  of  hi  Qni,  pn^imrwi 
chalk  with  water  in  a  mortar,  add  Xa:^  it  the  extinguLshed  mercury  and  tnturat^  to  m, 
uniform  mixture.  Dry  this  between  layers  of  bibulous  paper  and  then  in  a  <liah 
until  it  weighs  100  Gm.  Then  powder  it;  bottle  and  keep  away  from  the  light.  For 
details  Bee  U.S.  P. 
Summariud  DescripHon. 

light  gray  rather  damp  powder,  free  from  grit,  slightly  sweet  tast«.  For  detaito 
see  U,8.R.  p.  221. 

For  tetU  for  identity^  for  impurities  (mercurous  and  mercunc  oxides)  and  for  a«Miy 
see  V.8.P.,  p,  221  and  also  Part  V  of  this  book. 

Ranarks. — Mercury  imth  chalk  is  a  finely  divided  form  of  mercury^ 
containing  from  37  to  39  per  cent,  of  metal  extinguished  by  clarified 
honey,  moist  chalk  being  then  added.  Like  all  mercurial  preparaUonB 
made  of  the  free  metal,  the  extinguishing  is  the  most  tiresome,  and  in  this 
special  case  can  only  be  performed  satisfactorily  by  machinery.  In 
the  finished  product  the  mercury  glol)ules  should  not  l>e  seen  with  a 
glass  magnifying  four  diameters*  By  bibulous  paper  the  pharmacopcciA 
means  an  absorbent  like  filter-  or  blotting  paper. 

This  body  is  used  as  a  cholagogue. 

Dose. — 250   milligrammes    (4   grains). 


UNGUENTUM  HYDRARG YRI— Mercurial  Ointment 

R$eijm.''Sce  p.  332. 
Outiine  of  Anntiy. 

Nfott    10  gmmmes  of  the  ointment  and  extract  with  several  ^rtions  of  wmrm 

punfie«l  petroleum  henzin,  until  all  of  the  fat   is  dissolved.     Warm    tr  IuaJ 

mercury   with   dihitecl   hydrofliloric  acid  and  stir  until  the  mercurj'  ri  a 

globule.    Then  warm  the  mercury  with  a  little  distilled  water,  dr>^  it  u»i  nniuioiia 
p«prr  and  weigh.     It  should  weigli  from  4.9  to  5.1  Gin, 

Ointment  of  merciify  contains  50  per  cent,  of  mercury,  extinguished 
with  oleate  of  mermuy  and  mixed  with  prepared  suet  and  l)enxuinatiid 
lard.  {8vi.'  p.  332.)  It  is  used  rather  extensively  in  skin  troubles^  aod 
aLno  for  destroying  body  vermin.  For  this  latter  purpose  it  id  usually 
dispensed  in  diluted  form. 

UNGUENTUM  HYDRARG YRI DILUTUM.— Blue  Ointment 

This  is  not  the  33  per  cent,  ointment  directed  in  the  last  pharmaiM^ 
but  contain.^  only  30  |)er  cent,  of  mercury.  (Stn*  p.  333.)  It  ii 
by  blending  the  50  per  cent,  ointment  with  petrolatum. 
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In  the  pharmacopopia  of  1890  the  50  per  cent,  ointment  was  the  only 
one  official,  and  its  official  .synonym  was  blue  ointment.  Mo^t  phar- 
macists dispensed  over  the  counter  in  answer  to  calls  for  '*bluo  oint^ 
ment"  the  33  per  cent,  article,  and  under  the  pure  food  laws  of  the 
several  States  such  substitution  of  a  weaker  product  for  the  official  was 
a  misdemeanor. 

WTiilc  the  50  per  cent,  ointment  is  the  one  to  use  for  obtaininR  the 
effect  of  mercury  by  inunction,  the  30  per  cent,  is  much  safer  to  use  for 
—      body  vermin;  hence   the  weaker  form  was  introduced  into  the  eighth 
■     edition  of  the  pharmacopceia  under  the  name,  blue  ointment. 


Emplastnim  Hydrargyri  (U,S.P-  \ III),  or  ma  cur ial  plmUr^  containwl  30  por  cent, 
of  mercur>'  extin^ibshed  with  oleate  of  niercurj%  and  then  diluted  witb  lead  plaster. 

Emplastnim  Ammoniaci  cum  Hydrargyri  (U.S. P.  1890). — Plaster  of  arnmoniac 
iiJid  mercur>%  which  was  fomverly  official^  contains  18  per  cent,  of  me^cu^^^  and  is 
made  bv  extinj^uishinR  the  metal  with  oleate  of  mercury,  and  combining  same  with 
—  acetic  acid  extract  of  ammoniac  and  lead  plaster. 


SALTS  OF  MERCORY 


It  will  be  recalled,  in  considering  iron  salts,  the  various  ferrous 
compounds  were  first  discussed,  and  these  followed  by  the  ferric  com- 
pounds. In  the  case  of  the  mercury  compounds,  however^  we  can  obtain 
a  better  \iew  of  the  subject  by  comparinp;  the  two  classes  of  salts,  the 

^"ous'"  and  the  "ic*'  together;  hence  the  two  chlorides  will  be  studied 
together,  then  the  two  iodides^  and  so  on. 
no 
"!^ 


HYDRARGYRUM    AMMONIATUM^-Ammoniated    Mercury 
(Hydrarg.  Ammon* — Wliite  Precipitate) 


It  contains  mercuraminonium   chloride   [HgNHjCl  =  252,09]  corresponding  to 
not  less  than  78  per  cent,  nor  more  than  HO  per  cent,  of  Hg.     Preserve  it  in  well-closed 
tntainers,  protected  from  light. 
Summarized  Description. 

^Tiite,  pulverulent  pieces  or  white,  amorphous  powder;  earthy,  then  styptic,  metal- 
lic tASte;  insoluble  in  water  or  alcohol;  decomposetl  by  prolonged  washing  with  water, 
changing  to  a  yellow  basic  aalt ;  soluble  in  warm  hydrochloriCj  nitric  or  acetic  acid  and 
in  ammonium  carVxinate  solution;  soluble  in  solution  of  sodium  thiosulphate  with  de- 
composition; heated  below  rednesj*,  dissociates;  at  red  heat,  sublimes.  For  details 
SCN?  U.S.  P.,  p.  220. 

For  trstx  for  ukntiiy,  for  impuritirR  (carbonate,  mercurous  salts)  and  for  a9sa^ 
»©e  U.S. P.,  p,  220  and  also  Part  V  of  this  book. 

Remarks, — This  eompound,  commonly  called  whit^  precipitntey  is 
made  by  the  precipitation  of  the  solution  of  mercuric  chloride  with 
ammonia  water,  the  equatioo  being  as  follows: 

HgCli     -f     2NHiOH      =     NH^HgCl     -|-     2H,0     ^     NH4CL 

Ammoniated  mercury  is  an  interesting  illnstration  of  how  a  com- 
plex formula  can  be  altered.  If  we  add  hydrochloric  acid  (HCl)  to 
Enimonia  water  (NH4OH),  we  get  ammonium  chlonde  (Formula  A), 
fts  already  explained  on  p.  449. 

If,  however,  it  is  mercuric  chloride  (HgCU)  that  i6  added  to  ammonia 
water  instead  of  hydrochloric  acid,  we  get  ammoniated  mercury,  NHj- 
HgCH,  in  which  two  of  the  hydrogen  atoms  of  the  ammonium  chloride 
are  n^placed  by  one  atom  of  mercury,  with  the  valence  11,  as  shown  in 
Formula  B. 
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Formula  A  Formula  B 

Nil,      m 

Great  care  must  be  taken  in  the  manufacture  strictly  to  follow  the 
pharmacopoeial  recipe.  Several  combinations  of  mercuric  chloride  with 
ammonia  are  known,  and  if  the  proportions  of  bichloride  and  ammonia 
water  vary,  some  of  these  other  than  HgNH2Cl  may  be  formed.  Again, 
if  the  diluted  ammonia  water  is  poured  into  the  bichloride  solution 
instead  of  the  pharmacopoeial  direction  of  the  reverse  procedure,  we 
obtain  a  double  salt,  NHsHgClHgCU.  Even  use  of  exactly  the  pharma- 
copoeial amount  of  wash  liquid  is  imperative,  as  a  large  excess  of  water  will 
convert  the  precipitate  to  the  yellow  NH2(HgO)HgCl. 

White  precipitate,  when  treated  with  alcoholic  solution  of  io£iie, 
produces  an  explosion  due  to  liberation  of  ammonia  and  nitrogen: 

9NH,HgCl    +61,     -     3NH4a    +    3HgCl,     +     2NH,     +     2N,     +     6HgI^ 

Ammoniated  mercury  is  never  used  internally,  being  always  applied 
in  the  form  of  an  ointment.  Such  an  ointment,  containing  10  per  cent, 
of  ammoniated  mercury,  rubbed  up  with  50  Gm.  melted  white  petrola- 
tum and  40  Gm.  hydrous  wool-fat,  is  official  under  the  name  of  unguenium 
hydrargyrt  ammoniati.     (See  p.  333.) 

Scd  AUmbrothj  HK(NH4)tCl42HsO,  a  crystalline,  water-floluble  salt,  made  by 
dissolving  mercunc  cmoride  and  ammonium  chloride  in  boiling  water,  was  formerly 
used  in  medicine. 

Two  chlorides  of  mercury  are  recognized  by  the  pharmacopoeia — 
the  mercuric  chloride^  HgCli,  and  the  mercurous  cmoride^  HgCl. 

HYDRARGTRI  CHLORIDITM  CORROSIVUM— Corrosive  Mercuric 

*    Chloride 

(Hydrarg.  Chlor.  Corr. — Bichloride  of  Mercury — Corrosive  Sublimate — 
Mercuric  Chloride — ^Perchloride  of  Mercury) 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  not 
less  than  99.5  per  cent,  of  HgClt  (271.52).     Preserve  it  in  well-closed  containers. 

Summarized  Description. 

Heavy,  colorless,  rhombic  crystals,  or  crystalline  masses,  or  white  powder;  charae- 
teristic  metallic  taste*  soluble  in  about  13  part^  of  water  in  about  3  parts  of  alcohol^ 
in  about  16  parts  of  glycerin  and  about  15.7  parts  of  ether;  fuses  at  265**C.  and  sub- 
limes at  about  300'.     For  details  sec  U.S.P.  p.  214. 

For  tests  far  identUy.  for  impurities  (insoluble  matter)  and  for  tusay  see  U.S. P., 
p.  214  and  also  Pftrt  V  of  this  book. 

This  is  the  violent  poison  called  corrosive  syblimatef  and  is  made  by 
heating  a  mixture  of  mercuric  sulphate  and  sodium  chloride  in  a  retort. 
As  a  result,  the  mercuric  chloride  forms  and  subUmes,  condensing  in 
masses,  while  the  sodium  sulphate  remains  in  the  retort,  as  is  shown  in 
the  following  equation: 

HgSO*     +     2NaCl      =     HgCl,     +     NaiSO*. 

It  ran  also  be  made  by  mixing  100  parts  of  mercuric  sulphate,  40  parts  of  sodium 
chloride  and  20  parts  of  5  per  cent,  hydrochloric  acid,  and  after  triturating  to  a  masma 
and  letting  stand  for  twenty-four  hours,  extracting  the  mercuric  chloride  with  boiling 
95  per  cent,  alcohol. 
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Mercuric  chloride,  or  bichloride  of  mercury^  as  it  is  frequently  called, 
occurs  in  the  form  of  colorless,  rhombic  crystals  or  in  crystalline  masses. 
It  is  used  internally  as  an  alternative,  and  is  frequently  administered 
in  combination  with  potassium  iodide,  when  mercuric  iodide  results. 

Mercuric  chloride  is  one  of  the  most  valuable  antiseptics.  If  it  is 
applied  to  the  skin  in  concentrated  form,  it  is  escharotic  and  caustic, 
and  for  this  reason  great  care  should  be  taken  in  the  use  of  the  alcoholic 
solution  for  local  application. 

Bichloride  of  mercury  is  a  virulent  corrosive  poison,  producing  an  acute  type 
of  tiephritis.  Antidotes  are  therefore  usually  of  service  only  when  administered  shortly 
after  the  poison  has  been  swallowed.  The  standard  antidote  is  albuminous  matter 
(white  of  egg  or  milk)  forming  the  comparatively  inert  insoluble  albuminate  of  mercury 
which  is  removed  from  the  stomach  by  use  of  an  emetic.  Lately  sodium  phosphite 
and  also  potassium  iodide  plus  a  non-toxic  alkaloid  (like  quinine)  have  been  suggested 
as  constitutional  antidotes. 

So  widespread  has  been  mischief  produced  by  careless  use  of  ''bichloride  tablets'' 
that  the  new  pharmacopoeia  proviaes  poison  tablets  of  corrosive  mercuric  chloride 
(see  page  318)  of  distinctive  shape  and  color. 

Dose. — 3  milligrammes  (J^o  gram). 

HTDRARGYRI  CHLORIDUM  MITE— MUd  Mercurous 

Chloride 

(Hydrarg.  Chlor.  Mit — Mercurous  Chloride — Calomel — ^Protochloride  of 
Merciuy — Subchloride  of  Mercury) 

It  contains,  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid,  not 
less  than  99.6  per  cent,  of  HgCl  (236.06).     Preserve  it  in  well-closed  containers, 
protected  from  light. 
Summarized  Description. 

White,  unpalpable  powder;  yellow-white  on  trituration  under  pressure;  insoluble 
in  water,  alcohol,  ether  and  cold,  diluted  acids;  on  strong  heat,  volatilizes  without 
fusion.     For  details  see  U.S.P.,  p.  215. 

For  tests  for  identity^  for  imvurities  (mercuric  chloride,  ammoniated  mercury)  and 
for  assay  see  U.S.P.,  p.  215  ana  also  Part  V  of  this  book. 

Remarks. — Two  origins  of  the  synonym  calomel  have  been  sug- 
gested. Both  agree  that  the  word  is  derived  from  the  Greek  word  kaloSf 
meaning  good,  and  melaSf  meaning  black.  Some  explain  these  words 
(black,  good)  by  saying  that  it  means  that  calomel  was  good  for  black 
bile,  while  others  claim  that  it  is  because  of  the  fact  that  calomel  blackens 
when  treated  with  ammonia. 

As  explained  on  p.  550,  some  chemists  claim  that  calomel  has  the 
formula  HgCl,  while  others  think  it  is  Hg2Cl2. 

Calomel  is  made  by  a  process  similar  to  the  manufacture  of  corro- 
sive sublimate — i.e.,  the  mercuric  sulphate  is  prepared  by  treatment  of 
mercury  with  sulphuric  acid,  and  to  the  mass  sodium  chloride  is  added, 
but  before  subliming  there  is  also  added  an  amount  of  mercury  equal  to 
the  quantity  originally  used  to  make  the  mercuric  sulphate.  The 
mixture  is  then  sublimed,  as  in  the  case  of  corrosive  sublimate,  for,  be 
it  remembered,  calomel  is  sublimablo,  even  as  is  the  so-called  "subUmate** 
(HgClo).     The  equation  of  manufacture  is  as  follows: 

HgS04     +     IIk     +     2XaCl      =     'JllgCl     +     NatSO*. 

The  two  chlorides,  calomel  and  corrosive  sublimate,  afford  a  vivid 
picture  of  the  possible  immense  alteration  in  therapeutic  or  physical 
condition  that  a  slight  chemical  difference  may  produce. 
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Between  the  insoluble,  comparatively  harmless  calomel,  and  the 
solablo  and  virulent  poison^  corrosive  sublimat^*^  the  only  chemical 
diff(^renoe  is  that  the  former  contains  more  mrrcury  than  does  the  latter. 
The  quantity  of  mercury  in  each  is  l»£*ftt  shown  l>y  the  following  estima- 
tion of  percentage  composition  of  the  two  salts: 


CoRKOfilVIt   SUBUMATB 

Hg  -  1  X   200  =  200 
CU  -  2  X  35.5  «    71 

Moloculnr  weight,  HgClj,  271 


a* 


Calomel 

-  2  X   200-400 

-  2  X  35.5  «    71 


Moleouliir  WLMght,  HgjCli,  471 


From  this  it  will  V>c  sppii  that  wlnle  corrosive  sublimate  is  ^^9^71* 
or  73.4  per  cent*,  mercury,  calomel  contains  '^^%7\,  or  84.9  percent., 
mercur>^ 

Since  calomel  and  corrosive  sublimate  are  both  sublimable  and  are 
prepared  by  similar  processes,  there  is  always  a  possibility  of  the  calo- 
mel containing  traces  of  corrosive  sublimate,  and  for  this  reason  the 
pharmacopceial  test  should  be  applied  to  all  samples  of  calomel.  This 
test  consists  in  shaking  the  sample  of  calomel  with  ether  (in  which  it  is 
insoluble,  but  which  will  dissolve  the  bichloride),  evaporation  of  the 
ethereal  solution,  taking  up  residue  with  water,  and  testing  water  solution 
for  bichloride  either  with  silver  nitrate  or  ammonium  sulphide, 

A  simpler,  thouj^h  not  exact,  test  was  provided  in  U.S.P.  1890, 
namely,  that  calomel  is  totaUy  insoluble  in  wat^r,  whereas,  if  there  id 
any  bichloride  present,  it  will  readily  dissolve  in  water.  Therefore  an 
mixing  calomel  with  water,  the  water,  on  toeing  filtered,  will  contain 
bichloride,  if  any  be  present  in  the  calomel,  and  can  be  detected  by 
treating  with  ammonia  and  hydrogen  sulphide. 

Mild  mercurous  chloride  is  a  valualtle  hepatic  stimulant  and  altera- 
tive. In  former  days  very  large  doses  of  calomel  were  given,  ten  grains 
being  considered  an  average  dose.  It  has  Ix^n  discovered,  however, 
that  small  dcKses  frequtuitly  repeated  act  far  bctt^^r  than  single  large  doses^ 
For  this  reason  at  present  this  chemical  is  usually  administered  in  H- 
to  jr^-^min  doses  every  two  hours.  It  must  be  remeinlK*red  that  if  a 
patient  who  has  taken  calomel  is  permitted  to  consume  food  containing 
free  acids,  such  iis  lemonade,  etc.,  that  form  of  mercurial  poisoning 
called  saliv^ation  ensues.  Hence  when  calomel  is  administen*d,  the 
patient  should  always  be  warned  to  avoid  the  use  of  such  acids  until 
the  chemical  has  completely  acted. 

A  favorite  mc^thod  of  administration  of  calomel  is  in  comhinattoo 
with  an  alkali,  preferably  sodium  bicMrixvnate.  Large  quantities  of 
this  combination  are  consumed  in  the  southern  States,  and  it  might  be 
stated  that  pills  containing  2}ij  grains  euch  of  calomel  and  sodium  bi- 
carbonate have  enjoyed  consideraT)le  vogue  under  the  name  of  Dr,  Ston€*i 
lAiile  Giant  PilU.     Two  of  these  were  considered  a  dose. 

For  man V  years,  it  was  supposed  that  when  calomel  was  triturated  with 
iugar  or  with  alkaline  chlorides,  corrosive  sublimate  was  produced.  The 
investigations  of  Schaefer  (1910)  indicates,  however,  that  this  is  not  m. 

Dose, — Laxative,  150  milUgrammes  (2  ^2  grains),  .\lterative,  15 
milhgrammes  (j^i  grain). 


Hydrargyfl  Cyaaidmit  (U,aP.  1890) 
ifl  nimlo  by  pfiatiog  hydrocyiiiuc  i^cul  pi 

oxide  m  siupwiciea.    Th«  hyd  - 

of  potMdiiiii  ftrroovi 


ii^ry:i!ii<lf,  ". 


tividod  moTUJic 
1 4x1  by  tf«iUiicnt 


Qoeiara  in    ..,._.  ,  _  „.   iic  rryatiiU,  turning  dark  on 
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to  air,  and  ia  used  as  an  alterative  in  ayphilia,  adminiHtered  in  doses  of  from  4  to  S 
Diil)i|9rrnmmes« 

Two  iodides  of  mercury  are  recognized   by  the  pharEnacopteia— 
mercuric  iodide^  Hgla^  and  niercuraus  iodide^  HgL 


HYDRARGYRl  lODIDUM  RUBRUM— Red  Mercuric  Iodide 


(Hydrarg.  lod.   Rub. 


"Biniodide  of   Mercury — Mercuric    Iodide — Red 
Iodide  of  Mercur>') 

it  contains,  when  drietl  to  constant  weight  in  a  desiccator  over  sulphuric  acid^ 
not  less  than  99  per  cent,  of  Hglj  (454.44).  Preserve  it  in  weU-c^ltjseil  containers, 
protected  from  light. 

Summarized  Descriplum. 

Scarlet-red  amorphous  powder;  almost  insoluble  in  water;  soluble  in  about  93 
parts  of  alcohol,  in  about  86  parte  of  ether,  id  aqueous  solutions  of  iodides,  of  mercuric 
chloride  and  of  sodium  thiosulphate.  On  heatings  it  becomes  vellow,  then  fuses,  and 
then  sublimes;  redui^ed  on  heating  with  potassium  hydroxfde  and  sugar  of  milk 
Bolution.     For  details  see  U.S. P.,  p.  216. 

For  fes/«  for  ideniilyf  for  impurities  (soluble  mercury  salts)  and  for  asaaff  see 
U,8.P..  p.  217  and  also  Part  V  of  this  book. 

Remarks. — This  substance  is  made  by  the  double  decomposition 
of  mercuric  chloride  and  potassium  iodide,  avoiding  excess  of  either 
reagent,  as  mercuric  iotlide  is  soluble  in  solutions  of  either  chemical. 
This  reaction  takes  place  in  many  prescriptions,  as  the  combination 
is  a  favorite  one  in  syphilis,  and,  as  in  all  such  prescriptions,  the  iodide 
ta  largely  in  exccvss,  the  precipitate  formed  invariably  redissolves.  A 
ledissolved  solution  of  the  red  iodide  in  potassium  iodide  is  called  *'  May- 
er* 8  reagent,^*  the  proportions  being  13.55  Gm.  mercuric  chloride,  49.8 
Gm.  potassium  iodide,  and  water  to  make  lOOO  mils.  As  cited  on  p.  797, 
this  is  an  alkaloidal  precipitant,  so  look  out  for  prescriptions  calling  for 
csorrosive  sublimate,  potassium  iodide,  and  some  tincture,  or  other 
preparation  containing  alkaloids,  as  the  Mayer-s  reagent  formed  will 
surely  precipitate  the  alkaloid. 

A  sunilar  preparation  is  Channing\s  solidiorif  a  recipe  for  which  is 
given  in  the  National  Formulary.     (See  p*  190.) 

The  red  mercuric  iodide  is  used  as  an  alterative  in  the  ctuse  of  syphilis. 

It  is  now  frequently  administered  by  intravenous  injection  in  an 
olca^nous  base.  Thus  the  French  Codex  prescribes  a  red  iodide  oil 
made  from  0.2  gramme  of  red  mercuric  iodide  in  46  grammes  of  sterilized 
olive  oil. 

As  mentioned  above,  the  physiologic  effects  of  red  mercuric  iodide 
are  obtained  by  prescribing  a  combination  of  potassium  iodide  with 
bichloride  of  mercury.  Red  mercuric  iodide  is  a  constituent  of  Donovan's 
solution.     (See  p.  I860 

Dose, — Z  milligrammes  (^q  grain). 


HYDRARGYRl    lODIDUM    FLAVUM— YeOow    Mercurous    Iodide 

(Hydrarg.   lod.   Flav* — ^Mereurous   Iodide— Protoiodide   of    Mercury — 
Yellow   Iodide  of  Mercury 

It  eontainSf  when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acidf  not 
lew  than  99  per  cent,  of  Hgl  (327.52 J.  Fr^rve  it  in  well-closed  containers,  protected 
from  light. 
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Summarized  Deseripiion, 

Brij^t  yellow,  amorphous  powder;  exposed  to  light,  diasociates  into  mereary  and 
mercunc  iodide  and  turns  greenish;  almost  insoluble  in  water;  insoluble  in  alcohol  and 
ether;  on  heating,  it  turns  orange  then  red  and  finally  volatilises;  quick  heat  causes 
partial  dissociation  into  mercury  and  mercuric  iodide.  For  details  see  U.S.P., 
p.  216. 

For  tesia  for  identity ,  for  impurities  (mercuric  iodide)  and  for  assay  see  U.S. P., 
p.  216  and  abo  Part  V  of  this  book. 

Remarks. — This  chemical  was  called  the  green  iodide  of  mercury  in 
the  pharmacopoeia  of  1880.  It  is  made  by  dissolving  mercury  in  a  suffi- 
cient quantity  of  nitric  acid  to  form  a  solution  of  mercurous  nitrate, 
the  equation  being  as  follows: 

6Hg     +     8HN0,     -     6HgN0,     +     4H,0     +     N,0,. 

The  resulting  solution  of  mercurous  nitrate  is  then  treated  with  a 
molecular  quantity  of  potassium  iodide,  when  potassium  nitrate  and 
mercurous  iodide  result,  the  latter  being  precipitated  in  the  form  of 
yellow,  crystalline  powder,  the  equation  being  as  follows: 

HgNO,     +     KI     -     Hgl     +     KNO,. 

The  product  thus  made  is  not  the  same  as  the  green  iodide  of  the  phar- 
macopoeia of  1880,  which  was  made  by  the  direct  union  of  mercury  with 
iodine,  triturating  the  two  in  the  presence  of  alcohol.  The  equation 
of  this  reaction  was  supposed  to  be  as  follows: 

Hg    +    I     =    Hgl, 

but,  as  a  matter  of  fact,  it  partly  runs  as  follows: 

Hg    +    I,     «     Hgl„ 

with  the  formation  of  mercuric  iodide.  This  mercuric  iodide  was  re- 
moved by  the  process  of  the  pharmacopoeia  of  1880  by  washing  the  mix- 
ture with  alcohol. 

Mercurous  iodide,  like  mercuric  iodide,  is  used  as  an  alterative, 
but  is  a  much  milder  preparation,  as  is  shown  by  the  doses. 

Doee. — 10  milligranmies  {^i  grain). 

While  the  two  iodides  are  mercurous  and  mercuric  respectively, 
both  oxides  of  mercury  are  ^^ic"  salts,  having  the  formula  HgO,  and 
giving  an  interesting  example  of  physical  difference  of  two  bodies  that 
are  chemically  identical.  Their  mutual  identity  is  proved  bv  the  fact 
that  red  oxide,  when  finely  triturated,  turns  yellow,  while  tne  yellow, 
on  heating,  is  converted  into  the  red. 

HTDRARGTRI  OXIDITM  FLAVUM— Yellow  Mercuric  Oxide 
(Hydrarg.  Oxid.  Flav.) 

It  contains,  when  dried  to  constant  weisht  at  150°C.,  not  less  than  99.5  per  cent, 
of  UgO  (216.60).     Preserve  it  in  well-closed  containers,  protected  from  light. 
Summarized  DeHcrivlum, 

Light  orange-yellow  amorphous,  heavy,  impalpable  powder;  somewhat  metallic 
taste;  turns  somewhat  dark  on  exposure  to  light;  almost  insoluble  in  water;  insoluble 
in  alcohol;  soluble  in  diluted  hydrochloric  or  nitric  acids;  on  heating,  it  firet  turns  red 
and  then  dissociates  into  oxygen  and  metallic  mercury.  For  details  see  r.S.P., 
p.  217. 

For  Ust^i  far  identity,  for  impurities  (rod  mercunc  oxide)  and  for  asnay  see  U.8.P^ 
p.  217  and  also  Part  V  of  this  book. 
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Remarks— Yellow  mercuric  oxide  is  made  by  treating  bichloride 
<rf  mercury  with  the  requisite  amount  of  sodium  hydroxide  as  shown  in 
the  foUowing  equation: 

Hga,    +    2NaOH     =     HgO     +     H,0     +    2NaCl. 

As  a  result,  mercuric  oxide  is  precipitated,  leaving  in  solution  sodium 
chloride,  the  last  traces  of  which  are  removed  from  the  mercuric  oxide 
by  washing  with  water. 

Yellow  merciuic  oxide  is  used  chiefly  externally,  and  that  in  the 
form  of  a  10  per  cent,  ointment  (see  p.  333),  or  of  a  25  per  cent,  solution 
in  oleic  aicd.     (See  Oleate  of  Mercury  on  p.  214.) 

HTDRARGYRI  OXIDITM  RUBRUM— Red  Mercuric  Oxide 

(Hydrarg.  Oxid.  Rub. — Red  Precipitate) 

'  It  contains,  when  dried  to  constant  weight  at  IdO^'C,  not  leas  than  99.5  per  cent. 
of  HgO  (216.60).     Preserve  it  in  well-closed  containers,  protected  from  light 
Summarized  Description. 

Heavy,  orange-red,  crystalline  scales  or  crystalline  powder^  turning  yellow,  on 
trituration;  somewhat  metallic  taste;  almost  insoluble  in  water;  insoluble  in  alcohol; 
soluble  in  diluted  nitric  acid;  makes  opalescent  solution  with  a  diluted  nitric  acid: 
on  heating  becomes  dark  violet,  then  black;  at  red  heat  dissociates  into  oxygen  ana 
mercury.     For  details  see  U.S.P.,  p.  218. 

For  tests  for  identity ,  for  impurities  (yellow  oxide  of  mercury,  nitrate)  and  for  assay 
see  U.S.P.,  p.  218  and  also  Part  V  of  this  book. 

Remarks. — Red  mercuric  oxide  is  called  "red  precipitate,^*  but  is  no 
longer  prepared  by  precipitation,  the  name  being  a  souvenir  of  alchem- 
istic  days,  when  it  was  made  by  "upward  precipitation,"  being  formed  in 
mercury  kept  near  its  boiling-point  for  weeks  at  a  time. 

It  is  now  made  by  treating  mercury  with  nitric  acid  (equation  a) 
and  heating  the  resulting  mercuric  nitrate  to  redness  (equation  b) : 

(a)  3Hg  +    8HN0,     =     3Hg(N0,),     +    4H,0     +  N,0,. 

(6)2Hg(NO,),    +    heat  =     2HgO  +     2N,04    +0,. 

It  will  be  seen  from  the  above  equations  that  the  nitrate  is  dis- 
sociated into  mercuric  oxide,  N2O4,  and  oxygen,  and  experience  has 
shown  that  the  two  gases  are  capable  of  converting  into  mercuric  oxide 
an  .amount  of  mercury  equal  to  the  amount  of  the  nitrate  used  originally. 
It  will  be  noted  that  the  pharmacopoeia  gives  no  directions  for  the  manu- 
facture of  this  compound  by  the  pharmacist,  although  it  does  direct  the 
preparation  of  the  yellow  mercuric  oxide.  The  reason  for  the  omission 
of  the  recipe  for  the  red  mercuric  oxide  is  because  its  manufacture  is 
scfircely  practical  on  a  small  scale,  it  being  found  that  at  the  heat  neces- 
sary to  convert  the  nitrate  into  the  oxide  a  very  large  amount  of  mercury 
is  lost  by  volatilization. 

Red  mercuric  oxide  is  used  almost  entirely  externally,  and  that  chiefly 
in  the  form  of  an  ointment  for  granulated  eyelids.  • 

The  National  Formulary  recognizes  a  10  per  cent,  ointment  in  which 
the  red  oxide  has  been  carefully  levigated  with  water,  and  then  rubl)ed 
with  hydrous  wool-fat  and  petrolatum.     (See  p.  337.) 

Hydrargyri  Subsulphas  Flavus  (U.S.P.  1890.)— The  formerly  official  yellow 
mercuric  siS>sulphate  is  a  basic  salt.  As  already  explained  on  p.  513,  "sub"  salt  is  a 
combination  of  a  metallic  salt  with  its  oxide,  and  in  the  case  under  consideration  we 
find  the  relationship  clearly  shown  in  the  symbolic  formula,  HgS04(HgO)s.  It  is 
called  Turpeth  mineralj  on  account  of  its  resemblance  to  the  powdered  turpeth  root, 
the  root  01  I pomaa  turpelhum^  which  was  formerly  used  in  medicine. 
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Turpeth  mineral  is  made  by  treating  mercury  with  a  mixture  of  sulphurie  acid 
and  nitric  acids,  whereby  mercuric  sulphate  is  formod,  as  shown  in  the  faUowing 
e(|uatiun : 


3Hg     ^     3H,S04     +     2HNO, 


3Hg80*     +     4H,0     H^     NfO,. 


The  white  mercuric  aulphate  is  then  heat-ed  with  a  large  quantity  of  water,  wberebj 
it  is  convert^  into  the  yellow  mercuric  aubsulphate,  m  shown  in  the  foUowinii 
equation : 

3HgS04     +     2H,0     =     HgSO|2HgO     -f     2H1SO4, 

Turpeth  mineral  m  an  alterative,  possessing,  however^  such  irritating  qualiti^ 
as  to  render  ttj?  general  use  unaafe.  It  is  adniinisfered  in  doses  of  from  16  to  30 
milligrammes. 

Mercuric  nitrate,  Hg(N0a)2,  is  not  recognized  by  the  pharmacopmtji 
as  a  rhemiral  itself,  but  two  preparations  containing  this  body  have 

extended  use. 

Liauor  Hydrargyri  Nitratls  (U,S,P.  VIII;  N.F»  fV)  or  Moluiian  qf  iMrcuric  niirals 
is  made  by  disaolvrng  40  gramine^^t  of  mercuric  oxide  in  a  mixture  of  45  i^rammes  of 
nitric  acid  and  15  Rrammes  of  ciistilled  wiiu^r.  It  is  a  very  heavy  fluid,  weighing  mor« 
than  twice  as  much  as  water  (up.  gr.  2.08C^). 

Solution  of  mercuric  nitrate  is  used  entirely  locally  as  a  corrosive  in  syphtlitie 
sores. 


UNGUENTUM  HYDRARGYRI  NITRATIS— Mercuric  Nitrate 

Ointment 

Recipe  and  details  of  manufacture  in  Part  VI L 

The  oirUment  of  mercuric  niiraie  (called  citrine  ointment)  is  made 
by  dissolving  mercury  in  nitric  acid,  and,  at  the  same  time»  heating 
lard  to  45*^0.,  adding  thereto  a  portion  of  the  nitric  acid.  When  the 
nitric  acid  is  added  to  the  heated  lard,  a  rather  violent  chemical  action 
takes  place,  with  the  conversion  of  the  oleate  of  glyceryl,  which  is  the 
chief  constituent  of  the  lard»  into  elaidin.     (See  p.  652.) 

Mercury  is  dissolved  in  the  rest  of  the  nitric  acid,  forming  mercimc 
nitrate,  and  it  might  be  said  in  passing  that  when  mercury'  is  dissolved 
in  nitric  acid  we  get  mercurous  or  mercuric  nitrate,  according  to  the 
relative  proportions  of  mercury  and  m'tric  acid  employed: 

3Hg     -h     8HNO1      -     4H*0     +     N»0,     -f-     3Hg(N0j)i  (Mercunr  lutrate). 
6Hg     +     8HNO1     =     4H,0     +     NiOi     H-     6HgNOi  (Mercurotw  nitrate). 

That  the  proportions  of  mercury  and  nitric  acid  ust^d  in  the  official 
recipe  >ield  mercuric  nitrate  is  shown  by  the  molecular  weiglit  calcula- 
tions relating  to  citrine  ointment  found  in  Practical  Work  (p.  1008). 

It  may  be  well  to  sum  tij>  here  the  etTect  of  variouij  acids  on  metala. 
Hydrochloric  and  other  haloid  acid^  and  diluted  sulphuric  add  give,  with  metftla 
the  appropriate  salt,  with  ike  etfoltilion  of  htjdrogmn.     Kxample: 


Zn     +     HiSOi 


ZnSOt     +     H,. 


NUHc  acid^  either  concentrated  or  dihited^  and  eoncentraUd  mdpkurie  acid,  gjv« 
with  nietalfl  the  appropriate  salt^  with  the  cvohitton  of  NiO%  or  ATiO*.  in  the  caae  of 
nitric  acid,  and  of  SOt  in  the  va^se  of  jsulphurie  acid.  Examples  of  nitric  acid  iktt 
given  just  above,     Df  concentrated  sulphuric  acid,  ace  Copper  Sulphate  (p.  537), 

Citrine  ointment  (from  citrus,  the  lemon)  has^  as  the  name  suggests, 
a  bright  yellow  color  when  freshly  prepared;  on  standing,  however,  it 
assumes  a  brown  tint.  The  manufacture  of  this  compound  is  one  calling 
for  considerable  skill  in  order  to  obtain  a  product  of  exactly  the  right  color 
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and  consistence  and  of  the  same  quality.  The  quality  of  lard  oil  found 
in  the  market  was  so  variable  that,  in  the  eighth  revision  of  the  pharmaco- 
pctfia,  the  lard  oil  of  U.S. P.  1890  was  replaced  by  the  more  reliable  lard. 

Citrine  ointment  is  a  valualvle  remedy  for  certain  forms  of  skin 
trouble,  such  as  tetter  and  ring-worm. 


» 


HYDRARGYRI    SALICYLAS— Mercuric   SaHcyUte 

(Hydrarg.  Sallcyl. — Mercuric  Subsalicylate) 

A  compound  of  mercury''  and  salicylic  acid  containing  not  less  than  54  per  cent. 
HOT  more  than  59,6  per  cent*  of  Hg.     Preserve  it  in  weU-closed  containers  protected 

from  light. 

Su  m  rnariied  Dencriplicn . 

White,  slightly  yellowish  or  slightly  pinkish  powder;  nearly  insoluble  in  water  or 
Alcohol;  Bfjluhle  in  warm  solutions  of  alfcah  halidea.  For  details  see  U.S.P.,  p.  219. 
*  For  tetlsfor  identity,  for  impuritieji  (free  saUeylic  acid,  foreign  mercuty  compotinda) 
lad  for  assay  see  U.S.P*,  p.  219  and  also  Part  V  of  thia  book. 

Remarks, — This  new  official  is  prepared  by  heating  a  freshly  precipi- 
Ited  yellow  mercuric  oxide  with  the  molecular  quantity  of  salicyUc  acid 
jd  with  a  little  water  until  a  perfectly  w^hite  mixt.ure  results.  It  is  a 
white  powder,  insoluble  in  water  and  is  used  as  an  antiseptic  and  anti- 
sj'philitic.  For  the  latter  purpose  it  is  usually  injected  in  the  form  of  a 
suspension  in  oils. 

Dose. — 4  milligrammes  {^{5  grain). 

Merctiric  Sulphide  (IT.S.P.  ISSO)  is  the  artificial  einnahar,  and  is  made  by  the  sub* 
Umatioii  of  the  biack  sulphide.  The  latter,  formerly  called  Mthiam  mineral^  has  been 
mentioned  as  the  precipitate  formed  by  pa^siog  hydrogen  sulphide  through  solutions 
^1  salts,  but  ia  made  commercially  by  fusing  sulphur  with  men^ury.      Both 

feu  I  ive  the  formula  HgS,  the  only  difference  being  that  the  retl  is  crystalline, 

whiit  nil.  black  is  amorphous.     Cinnabar  ia  practically  never  used  internally. 

SILVER 

Symbol,  Ag.     Atomic  weiglit,  approximately  108 

Silver  occurs  occasionally  in  the  form  of  the  pure  metal,  but  its  most 
abundant  ores  are  silver  sulphide,  which  is  called  silver  glance,  and  the 
chloride,  or  horji  ,ntrer.  A  verj^  large  quantity  of  silver  is  obtained  from 
the  silver-l>earing  galena*     (See  p.  544.) 

Silver  is  one  of  the  ancient  metals,  reference  to  it  being  found  in  the 
earliest  writings.  Silver  salts  w^ere  also  known  to  the  ancient  Eg>'ptians, 
since  some  mummy  clothes  are  marked  with  indelible  (silver  nitrate)  ink. 
The  Latin  word  argent  urn  is  derived  from  the  Greek  for  silver,  argurofi, 
which  is  in  turn  derived  from  the  Greek  word  argos,  meaning  white. 
it  is  worth  the  matter  of  passing  interest  that  in  several  languages  the 

rd  Silver  is  similar  to  the   word   w*hite,  and   we   know  that*  in  this 

ntr>%  w*e  sometimes  speak  of  silver  as  the  white  metal,  in  contradis- 
tinction to  gold,  **the  yellow  metal/' 

The  vtrtallurgy  of  silver  is  interesting  and  important,  and  can  be 
roughly  divided  into  four  groups.  The  first  include  the  wet  extraction 
process.  In  one  of  these  the  sulphides  (galena  or  silver  glance)  is  roasted 
with  sodium  chloride,  thus  changing  the  silver  to  silver  chloride*  The 
roasted  mass  is  then  ground,  placed  in  appropriate  hoppers,  percolated 
with  an  aqueous  solution  of  sodium  thiosulphate,  in  which  the  chloride  is 
iciiuble;  caicitmi  sulphide  is  added  to  the  ixircolate,  causing  the  precipita- 
tion of  Hjlver  sulphide. 
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The  pure  silver  is  obtained  by  roasting  the  sulphide,  while  the  thio- 
sulphate  is  recovered  from  the  filtrate  and  used  again. 

Another  method  is  by  carefully  roasting  the  ores,  whereby  the  silver 
sulphide  contained  thei-ein  is  converted  into  sulphat-e,  and  this  is  extracted 
by  pc^rcolation  of  the  roasted  mass  with  water.  Metallic  silver  is  sepa- 
rated from  the  percolate  by  use  of  metallic  copper. 

The  second  group  of  processes  are  those  where  amalgarnation  is 
employed.  In  these  the  ore  is  roasted  with  salt,  changing  the  silver 
gulphide  found  therein  to  silver  chloride.  This  is  reduced  with  iron  or 
with  copper  sulphate  to  metallic  silver,  which  forms  an  amalgam  with 
mercury-  This  amalgam  is  separated  from  the  solid  matter  and  is  heated 
in  a  retort,  when  the  mercury  distils,  leaving  a  residue  of  metallic  silver. 

The  third  group  of  processes  are  those  where  cupeilaiion  is  employed, 
and  is  applied  to  ores  containing  lead  and  silver.  Such  ores  are  roasted 
in  furnaces  with  free  exposure  to  air,  the  result  l^eing  the  liberation  of 
metallic  silver  and  the  conversion  of  lead  into  litharge,  which  is  skimmed 
off.  Lastly,  electrolytic  separation  of  silver  from  copper-bearing  ores  la 
now  l>eing  employed. 

Silver  is  a  brilliant  white  metal,  malleable,  ductile,  soluble  in  nitric 
acid,  and  but  sparingly  soluble  in  sulphuric  acid*  While  in  the  molten 
condition  it  has  a  great  affinity  for  oxygen,  absorbing  no  less  than  twenty- 
two  times  its  volume  of  that  gas.  On  cooling,  it  part^  viith  all  its  oxygen, 
and  frequently  with  explosive  violence.  This  property  makes  the  melt- 
ing of  silver  a  process  requiring  considerable  care.  The  silver  used  in 
coins  consists  of  90  per  cent,  of  silver  and  10  per  cent,  of  copper,  it  being 
80  admixed  because  pure  silver  is  too  soft  to  be  used  alone* 

Silver  is  called  a  "noble  metal,*'  partly  because  it  costs  more  than  Iho 
common  metals  already  considered,  and  chiefly  because  it  withstands 
the  oxidizing  action  of  the  atmosphere.  This  property  it  shares  with 
gold  and  platinum  and  is  noted  in  a  lesser  degree  in  aJuminum  and  nickcL 

The  te^ia  for  silver  arc  as  follows: 

Hydrochloric  acid  produces  a  precipitate  of  white  silver  chloride, 
insoluble  in  nitric  acid,  but  soluble  in  ammonia  water.  Hydrogen  sul- 
phirio  or  ammonium  sulphide  produces  a  black  precipitate  of  silver  sul- 
phide, while  potassium  hydroxide  precipitates  silver  from  its  soluble  salts 
in  the  form  of  a  brown  silver  oxide* 

The  oxides  of  silver  which  are  known  axe  AgjO,  AgjOj,  and  AgiO. 
Of  these,  the  first  is  the  only  one  of  sufficient  importance  to  merit  more 
than  passing  notice.  It  is  recognized  by  the  pharmacopoeia,  and  in 
constitution  is  analogous  to  sodium  oxide,  NaiO,  exhibiting  silver  with 
valence  i. 

The  official  salts  of  silver  are: 

Silver  nitrate.     At  least  99.8  per  cent,  absolute  ApNOi. 
FugctI  silver  nitrate.     At  least  94.5  i>er  cent,  absolute  AgNO>. 
Silver  oxide.     At  leaat  99.6  per  cent,  absolute*  Ag^O. 

In  considering  these,  the  nitrate  will  be  the  first  tajcen  up,  since  from 
it  all  the  other  official  silver  conapounds  are  made. 
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ARGENTI  NITRAS— SUver  Nitrate 

(Arg.  Nit.) 

1,  when  finely  powdered  and  dried  to  conatant  weiicht  in  a  dmiccntor 
acid,  in  tUe  dark,  not  \esA  than  99.8  per  rent,  uf  AgNO»  (109.^)* 
Jiirk  amber-colorod  vials,  protected  from  light. 
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Summarized  Descriptum. 

Colorless^  tabular,  rhombic  crystals;  turns  gray  or  grayiah  bla4?k  on  exposure  to 
light;  bitter,  metallic  taste;  very  caustic;  soluble  in  0.4  part  of  water  and  in  24  parts 
of  alcohol;  alightlv  soluble  in  ether;  on  heating  t>o  200  it  melts;  at  higher  heat  it 
'  *~       "^  "         For  detttilssee  U.S.P.,  p.  61. 

fjor  identUy,  for  impurities  (copper)  and  for  assay  see  U.S.P.,  p.  61  and 

Part  V  of  this  book. 

Remarks. — This  salt  is  made  by  dissolving  silver  coin  in  nitric  acid, 
evaporating  the  solution  to  dryness,  fusing,  adding  wat-er  to  the  fused 
mass,  and  filtering  the  silver  nitrate  solution  from  the  copper  oxide 
residue, 

Silver  coin  is  far  more  accessible  than  pure  silver,  hence  is  mployed 
in  making  the  nitrate*  But  in  this  process  not  only  does  the  silver 
unite  with  the  acid  to  form  the  nitrate,  but,  likewise,  the  copper  forms 
copper  nitrate,  and,  of  course,  a  silver  nitrate  containing  copper  nitrate 
would  not  answer.  The  copper  is  removed  in  a  very  ingenious  way. 
Silver  nitrate  melts  unchanged  at  200^C-,  and  at  that  temperature 
copper  nitrate  is  decomposed  into  the  gaseous  oxides  of  nitrogen  and 
into  copper  oxide,  which  remains  behind,  an  insoluble  mass.  The 
fufled  mass  is  treated  with  water,  in  which  the  silver  nitrate  dissolves, 
leA\'ing  copper  oxide  behind. 

It  will  be  noted,  from  the  pharmacopoeial  description  given  above^ 
the  solution  of  silver  nitrate  turns  black  on  ex|)Osure  to  light,  if  organic 
matter  is  present*  This  is  due  to  the  separation  of  metallic  silver,  under 
the  reducing  action  of  sunlight.  All  silver  salts  are  very  sensitive  to  the 
action  of  light;  most  of  all,  silver  bromide,  and  the  blackening  of  silver 
bromide  by  the  influence  of  light  constitutes  the  foundation  of  the  art  of 
photography* 

Stains  of  silver  nitrate  on  the  skin  can  be  removed  by  painting^  with  tincture  of 
iodine  (thus  producing  silver  iodide)  and  then  removing  the  latt<er  stain  with  a  solution 
of  sodium  thiosulphate. 

Silver  nitrate  is  a  very  valuable  remedy,  used  both  externally  and 
internally.  It  is  used  internally  in  cases  of  gastritis  and  diarrhea  in 
small  doses,  while  large  quantities  act  as  a  caustic  and  escharotic.  If 
given  in  au  overdose,  the  antidote  is  sodium  chloride,  which  produces  a 
mild  and  comparatively  inert  silver  chloride.  Externally,  it  is  of  con- 
siderable value  as  a  caustic,  but  the  application  should  be  made  with 
great  care.  For  external  use  two  other  forms  of  silver  nitrate  are  emloyed, 
the  fused  and  the  diluted. 

Dose,— 10  milligrammes  (V^  grain), 


ARGENTI  NITRAS  FUSUS— Moulded  SUver  Nitrate 

(ib^*  Nit-  Fus. — Fused  Silver  Nitrate — Lunar  Caustic) 

It  contains  not  less  than  94.5  per  cent,  of  AgNOi  (169.89). 
Candtfiktd  Recipe. 

Add  4  Gm,  hydrochloric  acid  to  100  Gm,  silver  nitrate,  melt  in  a  porcelain  dish 
and  pour  into  suitable  molds. 
Summarited  Dtncription, 

*ru.»..   \.,.^.i    .1  .f    usually  in  the  form  of  pencils  or  cones;  fibroujs  fracture;  turns 
.  an  exposure  to  light;  bitter,  strongly  metalUc  taste;  ver>'  caustic: 
oh.  cent,  of  silver  chloride)  in  0.4  part  of  water  and  24  parts  of 

alcoh*.  Nle  in  ether.     For  details  see  U.S.P.,  p.  62. 

Ftir  iity^  for  impunlieH  see  silver  nitrate. 

Remarks. — Fused  silver  nitrate  is  made  by  melting  silver  nitrate 
ia  a  porcelain  capsule,  adding  thereto  4  per  cent,  of  hydrochloric  acid. 
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and  pouring  the  molted  mixture  int^  suitable  molds.  The  hydrochloric 
acid  used  in  this  case  is  for  the  purpose  of  rendering  the  silver  nitrate 
tougher  and  less  brittle  by  the  formation  of  a  small  quantity  of  silver 
chloride. 

The  melted  silver  nitrate  is  called  lunar  cmisiic  (from  luna^  Latin  for 
moon),  and  the  application  in  this  case  is  an  interesting  relic  of  alchemis- 
tic  nomenclature.  The  alchemists,  the  forerunners  of  the  modem 
chemists,  assigned  to  the  commoner  metals  the  names  of  the  heavenly 
bodies  and  of  the  gods  of  Roman  mythology.  Thus,  gold  was  the  sim ; 
silver,  the  moon  (luna);  iron  was  Mars;  copper  was  Venus;  lead  was 
Saturn;  while  quicksilver  was,  as  it  is  now,  me^cur>^  In  old  name^  that 
are  still  used^ — like  ''boule  de  Mars"  (iron  ancl  potassium  tartrate), 
^^acdum  HaturnV^  (solution  of  lead  subacetate),  and  ** lunar  caustic** — 
we  find  these  terms  still  existing. 

Molded  silver  nitrat-c  is  also  called  lapis  infernalis  (stone  of  Hell). 

Argent]  Nitras  Mitigatus  (U.S.P.  VIII),  or  mitiQated  camtic,  b  made  by  melting 
together  30  parts  of  gilvrr  nitrat-e  and  60  part«  of  potassium  nitrate.  As  silver  nitrate 
is  a  ver>'  powerful  caustic,  it  is  sometinies  found  wise  to  apply  it  in  thi«  diluted  form* 

Argenti  Cyanidum  (U.8,P.  VIII).  or  silver  cyanide,  AgCN,  is  made  by  p&aaing 
hydrcx\vanic  gas  through  a  solution  of  silver  nitrate.  It  can  also  be  made  by  treating 
potassium  cyanide  'ivith  silver  nitrate, 

^  It  affords  a  simple  method  of  extemporaneous  preparation  of  diluted  hydrocyanic 
acid.  This  acid  is  quit^  unstabh%  and  should  be  fresn  when  dispensed.  This  rule  li 
easily  followed  if  the  acid  is  made  from  silver  cyanide  and  hydrochloric  acid,  the  hy- 
drocyanic acid  that  is  formed  remains  in  solution,  while  the  silver  chloride  separatea 
out  and  can  be  filt^^red  off, 

Argenti  lodidum  (U.B.P.  1890),  or  Btlvffr  iodide^  is  made  by  combiniiiff  a  aolution 
of  potassium  iodide  and  silver  nitrat^e  and  collecting  the  precipitated  auTver  lodlda^ 
as  shown  in  the  following  equatitjn: 

KI     -h     AgNOa      -     KNO, 


+     AgL 


This  is  a  heavy  yellow  powder,  and  is  used  as  an  alterative  in  syphilis,  in  t\c 
of  0.03  to  0J2  Gm/Ci-^  to  4  grains). 

There  is  some  demand  for  silver  iodide  in  emulsified  form  and  this  can  be  pr^ 
pared  by  dissolving  the  molecular  quantity  of  potassium  icMlide  in  a  0.3  of  1  per  cent, 
stilution  of  gelatin  and  adding  to  this,  httle  by  little,  the  proper  quantity  of  silver 
nitriitc  in  aqueous  sohition*  The  proportional  amounts  are  ODviously  165  pi&rU  of 
potaasiuzii  iodide  to  169  parts  of  silver  nitrate. 


ARGENTI    OXIDUM— SUver  Oxide 
(Arg.  Oxid.) 

It  contains,  when  dried  to  constant  weight  at  120°C.,  not  less  than  99,6  per  cent 
of    Ag:tO    (231.76).     Pre-serve    it    in    well-stoppered,  dark  iiral^r-colored  viala.     It 
nmst  not  be  tritn ratted  with  readily  oxidiaable  or  combustible  substAOces,  and  iDuai 
not  be  brought  in  contact  with  ammonia. 
SummarUed  Descripiion. 

Heavy,  dark,  brownish-black  powder;  reduced  by  exposure  to  light;  metallic  tAst4!t; 
very  slightly  soluble  in  water;  insoluble  in  alcohol;  completely  soluble  in  nitric  odd; 
dissociates  on  heating  from  250°  to  300**C.  into  oxvgen  and  metivllic  silver.  For 
details  see  U.H.P.,  p.  62, 

For  it4il9  for  ideniity,  for  impurities  (chloride,  copper)  and  for  asmy  see  UAP., 
p.  a3  and  also  Part  V  of  this  book. 

Rerfuirks. — Silver  oxide  is  prepared  by  precipitating  silver  nitrate 
solution  with  potassium  hydroxide  solution,  as  shown  in  the  following 
equation : 

2AgNO,     ^     2KOH     «     Ag,0     4-     2KNO,     +     HiO 

Silver  oxide  must  be  carefully  handled ♦  owing  to  its  energetit?  oxidi^ 
Ing  action,  hence  the  pharuiacopa*ial  warning  given  above* 
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The  only  way  safely  to  make  pills  of  silver  oxide  is  by  using  petro- 
leum mass  or  kaolin  and  vaselin  as  excipient,  (See  p.  305.)  Also  beware 
of  bringing  it  in  contact  with  ammonia,  for  the  two  will  form  the  dangerous 
explosive^  fulminating  silver. 

Silver  oxide  is  one  of  the  most  valuable  compounds  of  silver  for  inter- 
nal use,  it  being  far  less  caustic  than  any  of  the  other  silver  compoimds. 

Dose, — 60  milligrammes  (1  grain). 

Colloidal  silver  preparations  have  been  extensively  used  of  lute  in  place  of  silver 
nitrate  and  silver  oxide.  The^se  are  based  on  the  remarkable  faet  that  if  a  soluble  silver 
salt  is  reduced  under  proper  conditions,  the  metallic  silver  thus  produced  is  water- 
soluble,  due,  it  is  claimed  to  the  fact,  that  the  met^il  is  in  such  finely  divided  form 
(possibly  in  molecular  condition)  that  a  colloidal aolution  (p.  154)  obtains.  Colloidal 
silver  can  be  prepared  by  adding  to  10  per  cent,  silver  nitrate  solution  30  per  cent, 
ferrous  sulphate  solution*  40  per  cent,  sodium,  citrate  solution  and  10  per  cent,  sodium 
carbonate  solution.  A  lilac  precipitate  containini;  97  percent,  of  silver  results  and 
this  after  washing  free  from  impurities  with  ammonia  citrate  solution  is  soluble  in 
water  or  10  j>er  cent,  sodium  chloride  solution. 

Commercial  products  are  usually  prepared  containing  small  amounts  of  proteids, 
«uch  compounds  having  been  founcl  to  vield  more  stable  solutions.  Among  the 
proprietarv  forms  of  colloidal  silver  may  be  cited  protarool  and  aroyroL  These  are 
now  used  largely  in  the  form  of  glycerimc  solutions  for  taroat  tmubles, 
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ORGANIC  CHEMISTRY 


CHAPTER   XXXV 
INTRODUCnON 

Organic  chemistry  is  the  study  of  the  carbon  compounds,  the  adjec- 
tive "organic"  being  a  survival  of  the  earlier  days  of  chemical  thought, 
when  it  was  supposed  that  all  substances  peculiar  to  animal  and  vege- 
table economy — such  bodies  as  those  about  to  be  discussed — were 
produced  by  the  action  of  a  mysterious  influence  called  the  force  of  life — 
"  ms  vitoe.'^  Although  this  vis  vitse  theory  was  exploded  in  1828  by  Woeh- 
ler's  synthesis  of  urea  (p.  677),  the  name  "organic  chemistry  "'is  still 
applied  to  the  carbon  compounds. 

Essential  to  an  organic  compound  are  the  carbon  atoms  it  contains, 
and  it  is  interesting  to  note  that  in  all  the  numberless  derivatives  of 
carbon  (some  112,CN0O  now  known  to  the  practice)  these  carbon  atoms 
always  show  the  valence  iv,  just  as  do  the  carbon  atoms  in  the  carbonates 
discussed  in  previous  chapters. 

The  reason  why  carbon  forms  so  many  compounds  is  because  it 
possesses,  to  a  far  greater  extent  than  any  other  element,  the  property 
of  using  some  of  its  bonds  for  linking  itself  to  adjoining  carbon  atoms. 
That  one  atom  of  an  element  is  capable  of  attaching  itself  to  another 
atom  of  the  same  element  has  been  already  shown,  for  example,  in  the 
formula  Fe2Cl6  (p.  503),  the  graphic  formula  showing  that  two  atoms 
of  iron  are  directly  attached  to  each  other.  Likewise  in  HgsCU  the  two 
mercury  atoms  are  attached  to  each  other  by  their  own  bonds.  Return- 
ing to  the  question  of  ferric  chloride,  it  will  be  remembered  that  its  for- 
mula was  explained  by  the  statement  that  we  had  iron  with  the  valence 
IV,  and  with  a  bond  of  each  iron  atom  used  for  attaching  itself  to  the  other, 
as  shown  in  graphic  formula: 


^— CI 

—CI 

CI 

—CI 


FG 


Exactly  analogous  to  ferric  chloride  is  the  formula  of  ethane,  that  carbon 
compound  containing  two  atoms,  and,  as  a  matter  of  fact,  there  is  known 
a  body  CoCU,  exactly  analogous  to  Fe2Cl6: 

C— ci 
— ci 
— ci 
I 

C— ci 
— ci 
— ci 

These  two  carbon  atoms,  however,  can  link  on  a  third  carbon  atom, 
making  a  chain  of  three  carbon  atoms,  which  can  be  graphically  repre- 
sented as: 

— c c c— 

I      I      I 
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And  in  this  way  there  can  be  devised  chains  containing  four,  five,  or  i 
carbon  atoms,  making  the  following  series: 


Methane. 

Ethane. 

Propane. 

Butane. 

Pbntane. 

Hbxanb. 

CH4 

C,H. 

C,H, 

C4H10 

CfHii 

C,Hu 

H 

H 

H 

H 

H 

H 

H— C— H 

H— C— H 

H— C— H 

H— C— H 

H— C— H 

H— C— H 

k 

H— C— H 

H— C— H 

H— 6— H 

H— C— H 

H— C— H 

A 

H— C— H 

H— C— H 

H— C— H 

H— C— H 

A 

H— C— H 

H— C— H 

H— C— H 

A 

H— C— H 

H-O— H 
H— C— H 

This  series  can  be  continued  almost  indefinitely,  similar  chains 
containing  60  carbon  atoms  being  known. 

These  compounds  are  composed  only  of  carbon  and  hydrogen,  and 
are  called  hydrocarbons.  They  all  belong  to  a  similar  set  or  series,  and 
the  members  of  such  a  series  are  called  homologues.  In  this  series  of 
homologues  the  carbon  atoms  are  linked  into  a  long  string  or  chain,  and 
the  series  is  called  the  chain  series  of  hydrocarbons.  Because  these  hydro- 
carbons and  their  derivatives  are  found  in  fats,  the  series  is  sometimes 
called  the  faUy  series. 

Among  the  members  of  the  series  there  exists  a  mathematic  relation- 
ship between  the  relative  number  of  carbon  and  hydrogen  atoms. 

This  relationship  can  be  expressed  in  the  mathematic  formula 
CnH2n  -i-  2,  which  means  twice  the  number  of  carbon  atoms,  plus  two, 
gives  the  number  of  hydrogen  atoms. 

Let  us  prove  this: 

Take  methane,  CH4.     There  is  one  carbon — Cn  means  C. 
Hjn  +  2  means  2Xl=2;2-|-2  =  4,  Hm  + 1  means  H4. 

So  with  ethane,  CjHi.     Cn  means  Cj. 

Hsn  +  a  means  2X2»4;4+2»6,  Hsn  +  3  means  H«. 

Likewise  with  propane,  C|H|.     In  this  case  Cn  means  C|. 
H»n  +  X  means  2X3  =  6;6-|-2=8,  Hm  +  2  means  Hf. 

Lastly  the  hydrocarbon,  CeoHns.     In  this  case  Cn  means  Cio- 

Htn  + 1  means  2  X  60  =  120;  120  -|-  2  =  122;  Htn  +  2  means  Hu,. 

In  methane,  ethane,  propane,  and  the  other  hydrocarbons,  possessing 
the  general  formula  CnHsn  +  21  the  carbon  atoms  are  arranged  in  a 
chain,  that  is,  one  linked  after  another,  like  beads  on  a  string.  Another 
variety  of  chain  hydrocarbons  are  those  having  the  formula  CnHsm  of 
which  ethylene  and  propylene  are  the  types.  These  bodies  are  unsatu- 
rated, that  is,  at  least  two  of  the  carbon  atoms  of  the  compound  are  Unked 
together  by  means  of  double  bonds,  as  outlined  in  the  graphic  formula: 

C-=- 

0-  ii 

il  c- 

o-^  I 

c= 

These  are  said  to  be  unsaturated,  because  the  double  bonds  split 
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wbcnever  opportunitj*  is  pre^nted  for  them  to  be  used  for  attacliing 
other  elements  to  the  carbon  atom.  Thus,  if  ethylene  is  treated  with 
iodine,  the  double  bond  is  immediately  severed  and  an  iodine  atom  is 
att^ached  to  each  bond,  making  ethylene  di-iodide»  as  sho^vii  in  the  fuUow- 
ing  graphic  formula: 

H     H  H    H 

-*      I— C^:— I     Ethylene  di-iodid« 


(Ethylene) 


^ 


H 


H    H 


I  — H 

^— H 


Another  series  of  chain  hydrocarbons   is   the   acetylene  series,   in 
which  adjoininp;  carbon  atoms  are  connected  by  a  triple  bond,  as  shown 
in  acetylene  and  allylene,  graphic  formulas  of  which  are  given: 
I  C— H 

Besides  these  chain  series  of  hydrocarbons,  we  have  a  series  of  hydro- 
earl)ons  of  which  l>enaene,  CeHe,  is  the  type,  in  which  the  carbon  atoms 
form  a  ring,  as  explained  on  p.  686.  This  series  is  called  the  aromatic 
series,  in  contradistinction  to  the  fatty  series  of  chain  hydrocarbons 
just  cited* 

Radicles  are  atomic  groups^  either  organic  or  Inorganic,  not  existing 
in  a  free  state,  but  assigned  names,  and  temporarily  considered  as  entities, 
merely  for  convenience. 

Chemists  run  across  scores  of  chemical  compounds  containing  the 
group,  say,  CsHs  (examples:  CsHsOH,  or  alcohol;  (C2Hi)20,  or  ether, 
etc.),  and  as  many  others  containing,  say,  COOH.  Neither  C^Hi  nor 
COOH  exists  in  a  free  state,  but  since  we  meet  them  so  often  in  compounds, 
we  give  them  names.  Thus,  we  call  C^H^  ^^ethyl,^-  simply  because  it  is 
much  easier  to  Siiy  ''ethyl"  than  to  call  the  compound  **two  atoms  of 
carbon  and  five  atoms  hydrogen/*  and  for  similar  reason  we  call  COOH 
-*carbojryU*     Such  atomic  groupings  are  called  radicles. 

In  methane,  CH4,  we  have  a  body  in  which  all  the  bonds  of  the 
carbon  are  taken  up  by  hydrogen.  In  all  known  bodies  the  employ- 
ment of  all  the  bonds  of  the  carl>on  at^ms,  in  some  way  or  other,  is 
distinctly  noticeable,  and  carbon  compounds  having  free  bonds  do 
not  exist. 

As  already  mentioned,  free  atoms  do  not  exist;  yet  free  atoms  enter 
into  chemical  combinations.  Such  is  the  case  with  what  are  called 
radicles,  and  of  these,  we  may  take  as  example  the  group  CH?,  which 
we  call  methyl. 

Note  that  fz.^ 

\^:::}i  has  a  free  bond,  hence  it  does  not  exist  in  a  free 
State.  But  as  it  enters  into  chemical  reactions,  we  may  consider  it 
just  as  we  do  atoms. 

For  instance,  just  as  sodium  (Na)  and  chlorine  (CI)  join  to  form 
sodium  chloride  (NaCl),  so  is  obtained  CHjCl,  which  is  called  methyl 
chloride. 

Just  as  the  radicle  CHj  is  considered  as  a  derivative  of  CH4,  so  from 
CjHi  is  derived  the  radicle  ethyl,  CiH*,  and  from  CaH,  the  radicle  C|H|> 
which  is  called  propyl 
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Another  similarity  between  atoms  of  elements  and  radicles. 

Elements  are  divided  into  positive  and  negative,  according  bb  their 
action  resembles  metals  or  non-metals. 

The  radicles  mentioned  thus  far  are  all  typical  of  a  character  som^ 
what  similar  to  metals,  since  each  (CH;,,  for  example)  combinee  with 
chlorine,  just  as  sodium  or  iron  does.  Others  there  are  that  act  like  the 
negative  part  of  the  molecule  j  such  groups  as  (OH),  (COOH),  and  (CHO) 
resembling  negative  elements. 

But  too  much  trust  must  not  be  placed  on  this  idea  of  radicles, 
as  the  following  facts  show  that  they  should  be  considered  more  as  a 
convenient  figure  of  sf}eech  than  as  definite  chemical  entities. 

Na,  the  atom  of  sodium,  does  not  exist.  Na^,  the  molecule,  does 
(graphically  expressed,   Na — Na),  the  atoms  linked  "hand  in  hand.** 

Methyl,  the  radiele  CHs»  does  not  exist;  (CHa)a  does,  but  as  a  l>ody 
entirely  different  from  the  hypothetic  methyl,  from  which  it  is  derived. 

H 

CH,— CHa  la  I         ,  CtH*  (Ethane), 

H— C— H 

A 

which,  when  brought  in  contact  with  chlorine,  does  not  form  CHiCl 
(as  Nat  treated  with  chlorine  yields  NaCl),  but  the  product  is  CiHiCL 

Another  difiference  is  that  the  atom  of  an  element  is  unchangeable; 
methyl,  the  radicle,  can  be  modified  from  (CHa)'  to  (CH2CI)',  (CHCli)', 
or  (CCla)',  and  exactly  so  with  all  other  radicles. 

The  Roman  numeral  outside  the  brackets  in  each  formula  means 
that  the  radicles  have  as  many  free  tends  as  the  numeral  indicates* 

Further  discussion  of  radicles  is  beyond  the  limits  of  this  book^  and 
in  conclusion  there  will  only  be  added  the  statement  that  the  name  of 
each  radicle  is  given  the  termination  "y^*' 

The  following  are  the  more  important  radicles: 

Neuative 

H>  Jroxvl  (OH)t. 

Ciifbuxyl  (COOH)*. 


Positive 

Methyl  (CHi)i,     from  methane,  CH«. 

Ethyl     fCiH4)i»    from  ethane^  CiHt 

Propyl    (C|Ht)S    from  propane,  CiH§, 

Butyl      {C4H,)i,    from  butane,  CtH,e. 

Amyl      (CftHii)',  from  pentane,  CaUn, 

Phenyl   {CftH|)«,    from  benzene,  C«Hf. 


Carbonyl  (CO)". 
The    Aide-  ,^„^, 
l»yd«  lUd-  (CHO)*. 


In  considering  the  chemistry  of  the  official  organic  substances,  ii  10 
found  convenient  first  to  discuss  the  hydrocarbons  themselves,  and  then 
the  vast  mass  of  derivatives,  and  in  this  work  the  order  of  the  consi dera- 
tion of  the  latter  will  be  based  on  a  convenient  standard  of  the  number 
of  carbon  atoms  they  contain.  In  special  books  on  organic  chemistry' 
it  is  usual  to  consider  the  derivatives  of  the  hydrocarbons  in  groups, 
based  on  their  structural  characteristics;  thus,  all  the  fatty  alcohols  are 
considered  together,  likewise  the  fatty  aldehydes  and  acids,  but,  from 
the  pharmacist's  point  of  view,  it  is  better  to  discuss  them  in  a  different 
arrang(*ment;  namely,  to  study  all  the  derivatives  of  ethane  together, 
and  then  proceed  to  propane. 

A  convenient  grouping  of  the  derivatives  is  as  follows: 
The  Halogen  Derivatives. — In  this  case  the  hydrogen  atoma  are  re- 
placed by  the  halogen  elements,  chlorine,  bromine,  iodine.     Thus,  from 
CH4  we  can  get  CH3CI,  CH2CI,,  CHCl,,  and  CCI4. 
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The  first  three  of  these  can  be  expressed  by  the  formulas: 

R^X,  R"X,,  and  R°Xt. 

R  standing  for  the  radicle,  X  for  the  appropriate  halogen  element,  the 
Roman  numerals  above  R  expressing  the  number  of  free  bonds  the  same 
possesses. 

Methane  treated  with  bromine  yields  respectively — 

CH,Br,  CHiBr,  CHBrt,  CBr4, 

and  such  is  the  case  with  iodine.  Likewise,  with  ethane,  one  or  eveq  all 
the  halogens  can  be  replaced  with  chlorine,  bromine,  or  iodine. 

Of  these  halogen  derivatives  chloroform,  bromoform,  and  iodoform 
are  of  pharmaceutic  interest. 

The  Alcohols. — The  formulas  of  these  can  be  expressed  by: 

R'OH,  R°^(OH),,  R^(0H)6,  etc. 

Alcohols  are  substitution  products  of  the  hydrocarbons,  in  which 
one  or  more  of  the  hydrogens  are  replaced  by  hydroxyl  groups  (OH). 
Official  examples  of  this  class  are: 

Ethyl  alcohol CiHiOH. 

Glycerin CtH»rOH)i. 

Mannitol C.H8(0H)i. 

These  alcohols  are  divided  into  primary,  secondary,  and  tertiary 
alcohols,  being  classified  according  to  their  action  under  the  influence 
of  oxidation. 

Aprinusry  alcohol  ojddaea  to  an  aldehyde  and  then  to  an  acid;  thus,  ethyl  alcohol, 
CHsCUtOH,  on  being  treated  with  an  oxidizing  agent,  yields  first  an  aldehyde, 
CH,CHO,  and  finally  the  acid,  CH,COOH. 

A  general  formula  of  a  primary  alcohol  shows  as  distinguishing  characteristic 
the  group  RCHjOH,  that  is,  the  carbon  atom  to  which  the  hydroxyl  is  attached  has 
also  attached  one  radicle  and  two  hydrogen  atoms. 

A  secondary  alcohol^  on  oxidation,  does  not  yield  an  aldehyde  and  an  acid,  but 
yields  a  substance  called  a  ketone. 

Thus,  secondary'  propyl  alcohol,  CHiCHOHCHi,  yields  on  oxidation  the  ketone, 
acetone.  CH,COCH,. 

The  rational  formula  of  a  secondary  alcohol  shows  the  characteristic  grouping — 

^>CHOH. 

In  other  words,  connected  with  the  carbon  atom  to  which  the  hydroxyl  is  attached 
are  found  two  radicles  and  only  one  hydrogen  atom. 

A  tertiar>'  alcohol  is  one  which,  on  oxidation,  yields  neither  an  aldehyde  nor  a 
ketone,  but  breaks  up  under  such  treatment.  The  rational  formula  of  tertiary 
alcohol  can  best  be  expressed  as — 

R.COH; 

in  other  words,  to  the  carbon  atom  to  which  the  hydroxyl  is  attached  there  are  fastened 
three  radicles  and  no  hydrogen  atoms  at  all. 

Perhaps  the  differentiation  in  the  three  classes  of  alcohols  can  better  be  under- 
stood by  a  comparison  of  three  such  alcohols  from  the  same  hydrocarbon  and  the 
oxidation  derivatives  of  each, 

Thus,  primary  butyl  alcohol,  CHiCHjCHjCHjOH,  yields  on  oxidation  butyric 
aldehyde  and  butyric  acid. 

Secondary     butyl     alcohol,  *Kjj  >CHOH,  under  same  treatment,  yields 

CH,x 
mcthylethylketone,  while  tertiary  butyl  alcohol,  CHr^COH,      breaks      up      into 

simpler  compounds. 
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Another  classification  of  alcohoU  is  to  call  them  mormlomic,  dintotnic^  and  in- 
atomic,  etc  the  Greek  prefixes  sigriifyiriK  the  number  of  hydroxyli  the  alcoliul 
possesses;  thus  glycerin,  CjH4(0U)i,  is  a  triatotnic  akohoL 

It  will  be  seen  that  the  characteristic  radicle  of  alcohols  is  hydroxyl 
(OH).  To  express  the  same  thing  differently,  alcohols  are  hydroxidee 
of  the  organic  radicles,  Just  as  the  bases  (p,  3i>7)  are  inorganic  hydroxides. 

Thus,  NaOH,  sodium  hydroxide,  has  an  organic  analogue  in  CtHfcOH, 
ethyl  hydroxide.  Similar  to  CafOH)^,  calciimi  hydroxide,  is  CaH4(OH)i, 
glycol,  and  as  mate  to  Fe(OH)ai,  ferric  hydroxide,  we  have  the  organic 
hydroxide,  CaHitOHja,  glyri^rifu 

All  three  organic  hytiroxides  cited  above  are  classed  among  the  alco- 
hols. Those  alcohols  formed  by  adding  hydroxyl  to  the  benzene  group 
of  radicles  (C«Hr„  C^H^,  etc)  are  called  phenols,  of  which  the  type  is  ordi- 
nary phenol,  carbolic  acid,  CsHsOIL 

As  alcohols  represent  organic  hydroxides,  so  the  class  of  eihera  repre* 
eent  organic  oxides.  In  a  preceding  chapter  (p*  357)  it.  was  noted  that 
sodium  hydroxide,  NaOH,  was  evolved  from  sodium  oxide,  NasO,  by 
adding  water  thereto.  Likewise,  by  taking  water  away  from  sodium 
hydroxide,  sodium  oxide  is  produced.  In  a  somewhat  analogous  way, 
by  removing  water  from  ethyl  hydroxide  (alcohol),  ethyl  oxide  (ether)  ia 
formed. 

Let  us  compare  the  formation  of  the  two: 

NaOH  Na— #\  CHiOH  C»Hi— 1\ 

^    -H.O-  II  "    -H,0-  II 

NaOH  Na-V  CiH»OH  C,H»— ^ 

Sodivitn  Sodium  Ethyl  Uydroxiile  Ethyl  rixJ4« 

byiLroxide.  Qxidt^.  (a)oohgl).  (etln^r). 

The  general  formula  of  ethers  can,  therefore,  be  expressed  as  R*OR*. 

Esters  may  be  defined  as  salts  of  the  alcohols. 

We  have  seen  tbe  analogy  between  hydroxides  and  alcohols;  between 

oxides  and  ethers;  let  us  now  show  similarity  between  salts  and  esters. 

Suppose  we  take  sodium  hj^droxide  and  add  nitrous  acid,  we  get  water 

and  sodium  nitrite; 

NaOH     +     HNO,     -     H:0     +     NaNO, 
EvensoCsH.OH     +     HNO,     *»     H,0     +     CjH*NO, 

Ethyl  hydroxide.        Kitrous  acid.  Ethyl  ottHte. 

An  ester  is  the  combination  of  a  positive  organic  radicle  with  mi 
acid  radicle,  just  as  a  salt  is  a  combination  of  a  positive  element  with  an 
acid  radicle.  The  acid  of  the  ester,  just  like  the  acid  of  the  salt,  can  be 
either  inorganic  or  organic,  as  i&  shown  by  the  formulas  of  the  official 
esters: 

Ethyl  nitrite CjH»NO». 

Er hyl  acetate  (acctie  ether)  C^HiCiHiO,^ 

Ainvl  nitrite .  ,  (\HnN(>t. 

Phenyl  salicylate  (salol)  C«H,C7  H*Oi. 

Methyl  salicylate C  H,C7H|0t. 

Emph/wis  shotild  be  laid  on  the  fact  that  esters  are  not  in  every  respect  similar 
tf»  inorf^anir  ^ilt«,  a  numX.  sirikint;  difference  beini;  that  while  inoritanic  salta  in  et»lu- 
fi        '  I  p.  119),  enters  dtj  not  underj^o  ionic  dissociation.     Another 

I  t,  while  the  reaction  occurring  in  the  manufacture  of  salti 

U^i.tn-s     iiiii.-?    it!    'jfiL    uiH-CtiOn,    Vil», 

NaOH     -h     HjSOi     -     Na,ft50i    +     HA 
the  ester  reactiott  is  revcniible,  vis., 
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(a)  CJUOH       H^     HNOi     -     C,H*iNO, 
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H,0 
HNOi. 


Tlie  latter  reai^tioiit  whereby  esters  are  dissociated,  \»  called  the  process  of  taponi- 
fiaition. 

Aldehydes. — This  class  of  organic  compounds  has  no  analogues 
among  the  inorganio  compounds,  it  being  the  product  of  the  oxidation 
of  a  prirnary  alcohol.  An  explanation  of  the  same  has  just  been  given 
under  the  classification  of  the  alcohols,  and  specific  details  will  be  left 
imtil  we  consider  the  official  aldehydes;  flo  here  suffice  it  to  say  that  the 
general  formula  of  aldehyde  is  RCHO.  An  example  of  the  official  alde- 
hydes is  benzaldehyde,  the  chief  constituent  of  oil  of  bitter  almond. 

Ketones. — As  mentioned  above,  ketones  are  oxidation  products  of 
secondary  alcohols,  and  thoir  general  formula  is  RnCO.  Thus,  the  second- 
ar>"  propyl  alcohul,  CHjCHOHCHa,  under  influence  of  oxidizing  agents, 
lose^  the  two  hydrogen  atoms,  becoming  CHjCOCHt,  the  official  acetone* 

Acids. — The  true  organic  acids  are  the  oxidation  products  of  primary 
alcohols  or  aldehydes,  and  their  general  formula  is  RCOOH,  the  group 
COOH  being  called  carboxyU  as  mentioned  on  p,  570. 

As  alcohols  are  monatomic,  diatomic,  and  triatomic,  according  to  the 
number  of  hydroxyls,  so  organic  acids  are  monobasic,  dibasic,  and 
tri basic,  according  to  the  number  of  carlx>xyls*  they  contain.  Thus, 
aoetic  acid  is  an  official  example  of  the  monobasic  organic  acid,  while 
auccinic  acid,  CsH4(COOH)2,  is  an  illustration  of  a  dibasic  acid. 

Acids  with  alcohol  radicles*  that  is,  containing  carboxyl  and  hydroxyl, 
are  called  oxyacids,  and  an  official  illustration  is  furnished  in  tartaric 
id*  which  is  a  dibasic,  diatomic  o.vyacid,  as  shown  by  the  graphic  for- 
mula.   (See  p.  615.) 

In  true  acids  only  those  hydrogen  atoms  in  carboxyl  groups  are  re- 
placeable by  a  metal.  This  is  why  carbolic  acid  (CeHsOH)  is  not  a  true 
aeid,  but  a  phenol  (p.  687). 

Amines  can  be  expressed  by  the  general  formulas — 

RXHi.  RjNH,  or  R.N, 

They  can  also  be  considered  as  ammonia  in  which  one^  two,  or  three 
hydrogens  have  been  replaced  by  radicles*  Thus  we  can  obtain  methy- 
laminei  CHjNHi,  dimetbvlamine,  (CHa)2NH,  and  trimethylamine, 
(CH,),N, 

The  manufacture  of  these  products  is  so  simple  and  clear  that  it  serves  admirably 
for  explaining  their  exact  composition.  Thus  ammonia  treated  with  methvl  iodide 
pves  the  hydriodic  acid  salt  of  tnethylamine,  and  when  the  acid  is  removed  by  treat- 
ing  with  potassa,  methylamine  remains. 

fteaction:  (a)  NH,  +     CHJ      =     \H,CH»HL 

{h)  NfltCUiHI      +     KOH      «     XH,CHt     +     KI     +     HA 

Methylamine,  being  treated  with  methyl  iodide,  will  yield  the  hydritxlie  acid 
■alt  of  dimethylamlne,  and  this  by  treatment  with  potassa  yields  the  free  dimcthy la- 
mine. 


Reiu!tion: 


(a) 
(6) 


a)  NHjCe,  +     CH,I 

NHCCH»),HI    +     KOH 


=      NH(CH|)iHL 

-     NH(CH,),     + 


KI      ^      HiO. 


Dimethylamine«  being  treated  with  methyl  iodide,  yields  the  hydriodic  acid  salt 
of  *-'■"* '^viamine,  and  the  free  base  is  obtained  by  treatment  with  potassa  as  above* 
L  'riniethyhimine  is  treated  with  mctbyl  iodide,  we  get  a  very  interesting 

bc^,     ..J  tetramethvlammonium  iodide* 

keaction:  N(CH,h     -h     CH,1      =      NCCH,)*!. 

In  the  latter  case  the  nitrogen  shows  the  valence  v^  exactly  as  it  does  in  the  am* 
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monium  compounds.  The  similarity  of  these  four  bodies,  the  amines  and  the  am- 
monium compounds  respectively,  is  best  shown  by  comparison  of  the  four  graphic 
formulas: 

Methylamine.        Dimethylamine.        Trimethylamine.        Tetramethyl  ammo- 
nium iodide. 

N— CH«  ^  I — CH«  ^  I— CHa  ^  I— CHa 

zi      N-T      N:^-:      N^ii 

NH,CH,.  NH(CH,),.  N(CH,),.  N(CH,)4L 

It  might  be  added  that  for  methyl  can  be  ^bstituted  ethyl,  propvl,  or  any  other 
monovalent  radicle.  All  the  amines  are  auite  similar  to  ammonia;  the  mono-amines 
have  ammoniacal  odor  and  all  are  decideoly  basic. 

The  amines  of  the  fatty  series  are  of  but  little  importance,  but  several 
of  the  aromatic  series  are  of  the  utmost  value;  for  example,  aniline 
(p.  694). 

CHAPTER  XXXVI 

HYDRCXIARBONS  AND  METHANE  DERIVATIVES 
THE  FATTY  SERIES  OF  HYDROCARBONS 

Tras  series  of  hydrocarbons,  having  the  general  formula  CnHsn+s» 
are  sometimes  called  the  aliphcUic  series.  As  mentioned  in  the  preceding 
chapter,  representatives  of  these  series  are  the  homologues,  methane, 
ethane,  butane,  pentane,  hexane,  etc.,  all  similar  and  manufactured  one 
from  the  other.  Substances  possessing^  the  same  general  formula,  but 
differing  in  relative  nimiber  of  atoms,  are  called  homologues. 

Manufacture. — That  the  members  of  this  class  can  be  made  one  frCMn 
the  other  has  already  been  mentioned;  thus,  methane,  CH4,  can  be  con- 
verted into  methyl  iodide,  (CHsI),  and  methyl  iodide,  on  treatment  with 
metallic  sodium,  yields  ethane  by  the  following  reaction: 

2CHJ     -f     Na,     =     2NaI     -H     CH,— CH,  or  C,He. 

This  is  the  usual  way  of  making  such  hydrocarbons,  although  several 
other  methods  have  been  devised. 

Chemical  Behavior. — These  hydrocarbons  are  saturated  bodies;  that 
is,  they  will  absorb  no  more  hydrogen  nor  will  they  combine  with  halogens 
except  through  the  loss  of  hydrogen  atoms.  The  halogen  derivatives 
are  formed  as  follows: 

CH4  -H  CU  =  CH,C1  -f  Ha. 

CH,C1  -f  CI,  -  CHjCU  -h  HCl. 

CH,C1,  -H  CI,  =  CHCl,  +  HQ. 

CHCl,  -H  CI,  =  CCI4  -H  Ha. 

Physical  Properties. — The  first  of  these  series  of  hydrocarbons  are 
gases.  Hydrocarbons  from  CbHu  are  liquids,  the  first  being  quite 
volatile,  the  higher  ones,  that  is,  from  C14H30,  thick  and  stable  Uquids, 
while  the  higher  hydrocarbons  of  the  series,  say  from  CS0H42,  are  solid. 
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Conmdering  the  hydrocarbons  as  individuals,  the  first  of  the  series,  methane, 
CH4,  is  commonlv  called  marehrffas,  because  formed  by  decaying  vegetable  matter, 
and  thus  it  can  be  easily  collected  from  the  surfaces  of  some  marshes.  It  is  the 
chief  constituent  of  natural  gas.  Methane  is  usually  made  by  heating  in  a  retort 
sodium  acetate  with  sodium  hydroxide,  as  shown  in  the  following  equation. 

CH.COONa     -I-    NaOH     =     CH4    +    Na.CO,. 

It  can  also  be  prepared  spontaneously  by  immersing  zinc  methyl  in  water,  as  shown 
in  the  following  equation : 

Zn(CH,),     -h     H,0     =     2CH4     +     ZnO. 

The  zinc  methyl  used  is  made  by  heating  together  methyl  iodide  and  zinc  and  dis- 
tilling over  the  zinc  methyl  in  the  presence  of  absolutely  dry  hydrogen,  the  reaction 
being: 

2CH,I     -H     Zn,     -     Zn(CH,),     +     Znl,. 

Ethane  CiH*,  can  be  made  as  cited  on  p.  574,  by  treatment  of  methyl  iodide 
with  metallic  sodium.  It  is  usually  made,  however,  by  treating  sodium  propionate 
with  sodium  hydroxide  in  a  manner  similar  to  the  method  given  for  making  methane 
from  sodium  acetate,  the  reaction  being  as  follows: 

CH,CH,COONa     +     NaOH     =     CH.CH,     +     Na,CO.. 

Propane,  C|H|,  is  made  by  treating  a  mixture  of  methyl  iodide  and  ethyl  iodide 
with  metallic  sodium,  the  reaction  being  as  follows: 

CH,I     -I-     CHJ     -I-     Na,     =     2XaI     +     CH,— C,H»  (or  C,H,). 

Btdanej  C«Hio,  is  interesting,  inasmuch  as  two  substances  of  this  formula — CiHiv* 
are  known.  Already  we  have  learned  that  where  an  element  is  found  in  three  or 
four  different  forms,  such  forms  are  said  to  be  allotropic  (p.  380).  On  the  other  hand, 
where  several  compounds  differ  physically,  but  have  the  same  chemical  formula, 
they  are  called  ieomeree^  and  in  organic  chemistry  a  vast  number  of  such  isomeres 
are  found,  the  two  types  of  butane  being  the  first  example  we  meet.  The  two  types 
of  butane  can  best  be  described  by  submitting  the  graphic  formula,  and  it  will  be 
found,  on  careful  calculation,  that  these  are  the  only  two  possible  combinations 
of  the  formula  C4H10. 
The  two  butanes: 

H    H    H    H 

Normal HC— C— C— C— H 

H     H     H     H 

Isobutane CH,— Ch/ 

\CH, 

Pentaney  CjHu,  can  occur  in  three  different  forms,  namely: 

CH,  CH,  CH,  CH,  CH| 

J,  \/  \/ 

CH,  CH  C 


CH, 

OH, 

CH,  CH,. 

CH, 

CH, 

CH, 

Hexane.  C,H 

[14,  exists  in 

five  possible  combinations 

,  namely: 

CH,                 CH,    CH, 

CH,    CH, 

C,H,  CH,       CH,  CH,  CH, 

CH, 

X 

^ 

Yn      \/ 

CH, 

6h, 

iH 

CH,                     C 

1 
CH, 

CH, 

CH;   CH, 

CH,                     CHi, 

CH, 

CH, 

CH, 

and  all  of  these 

are  known. 
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It  will  be  seen  from  the  above  that  the  number  of  iaomeres  in  creases  in  pTfyportlon 
to  the  number  of  carbon  atoms  which  the  compound  possesses,  and  in  bociiea  con- 
taining a  large  number  of  carbon  atoms  the  possible  number  of  isomeres  is  enormous. 

Of  the  hydrocarbons  beyond  hexane,  such  as  CtHu  and  CiHi»,  nothing  need  be 
said  beyond  the  fact  that  the  formula  of  each  can  be  worked  out  from  the  general 
formula  CnHjn^-ji  as  explained  on  p.  iVdS. 

The  hytirocarbons  above  cited  are  of  interest  pharmaceutically  because  they  arc  con- 
stituents of  natural  gas  and  of  the  petroleum  products,  and  these  we  will  now  discuss. 

N^alural  gas  m  chiefly  methane  combined  with  small  quantities  of  ethane  and 
oxygen.  It  ia  found  in  ptH?.kets  beneath  the  surface  of  the  earthy  from  which  it  b 
extracted  by  drilling,  an  in  artesian  wells,  until  the  pocket  ia  reached,  when  the  gas 
rushes  out  and  is  piped  to  places  where  it  is  desired  to  be  uaed.  The  city  of  Clev*- 
land  is  furnished  with  natural  gas  brought  from  West  Virginia^  120  miles  away. 

Petroleum  k  a  thick,  greas}''  liquid,  olitiiitied  from  pockets  bene&tli 
the  earth  by  drilliag,  as  in  the  case  of  natural  gas — in  fact,  the  two  are 
usually  associated*  Tho  chief  localities  m  which  petroleum  is  obtained 
are  Pennsylvania  and  the  Central  Western  States  (Ohio,  Indiana, 
West  Virginia),  Texas,  California,  and  in  the  neighborhood  of  Baku, 
South  Russia, 

Petroleum  was  first  drilled  for  in  Venango  County,  Pennsylvania,  in  1850,  al- 
though the  oil  which  oozed  from  the  earth  was  known  by  the  Indians  two  hundrwl 
and  ftfty  years  ago,  Tlie  Rtu^nian  fields  have  been  workefl  commercially  only  Binoe 
the  Pennsylvania  fields  have  been  operated,  while  the  Texas  fields  were  opened  in 
1900. 

Petroleum  is  supposed  to  be  the  result  of  the  decomposition  of  df^f^-"' -•'  *^^hy 
matter,  the  geological  explanation  of  the  limited  area^i  where  found  1  in 

each  c&ae  the  pockets  represent  wome  sea  that  dimippearedt   these  c;i  ■   of 

nature  leaving  the  fishy  denizens  to  be  enj^ulfed  beneath  masses  of  rock.  Other 
theories  are  that  vegetable  matter  under  the  influence  of  heat  and  pressure  have 
decorapoeed  to  petroleum;  while  Moissan  clairneti  that  it  was  produced  from  inorganic 
material,  that  carbides  were  produced  by  the  action  of  metals  on  carbon  and  that 
the^e  combined  with  water  under  pressure  to  form  the  hydrocarbons  of  which  petro- 
leum is  composed. 

Oi  the  petroleums,  that  of  Pennsylvania  and  adjoining  states  is  the  beat,  the 
RiLHsian  containing  sulphur,  wliich  must  be  removed  from  the  distillate  before  it 
can  be  used  for  fuel  or  light,  while  the  Tex&s  petroleum  contains  a  leaser  amount  of 
the  lower  boiling  products  and  contains  L4  to  L8  per  cent,  sulphur.  As  mentioned 
above^  the  process  of  extracting  petroleum  from  the  earth  is  very  simple,  consisting 
merely  of  driving  an  artesian  well,  and  when  the  bed-rock  is  reached,  exploding  ihc 
rocky  layer  with  nitroglycerin.  The  depth  of  this  rocky  layer  varies,  some  wdb 
being  2000  feet  deep. 

When  tlie  free  petroleum^  rushes  through  the  tube  to  the  earth's  surface,  it  ia 
with  a  presSHure,  more  or  less  great,  depending  on  the  amount  of  gas  minced  with 
petroleum.  When  first  opened,  in  1915,  a  "spouter"  near  Tampico,  Mexico,  attained 
the  height  of  600  feet. 

At  first  the  gas  pressure  is  sufficient  to  cause  a  large  flow  of  jjetroleum;  in  fact, 
in  some  cases  the  difficulty  h  properly  tt>  control  the  flow.  After  flowing  a  while, 
however,  the  ]>ressure  diminishes,  until  finally  recourse  must  be  had  to  pumpe. 

Petroleum,  as  it  emerges  from  the  earth,  is  a  dark,  greasy  liquid  of 
disai^ecaide  odor.  This  foniis  *"" stone  ozf/*  which  was  formerly  in  con- 
siderable esteem  medicinally  as  a  liniment.  Petroleum  is  pumped 
into  tanks  and  purified  from  extraneous  organic  matter  by  treatment 
with  sulphuric  acid.  The  petroleum  layer  is  then  distilled,  yielding: 
L  Gases,  such  as  methane,   CH4,   and  ethane,   C'lH*. 

2,  Rhigolene,  chiefly  C^Hu,  lioiling-point,  10°CX 

3.  Gasoline  (l)enzin),  chiefly  C^Hia  and  Cellu,  boiling-point  SO'^-^T. 


I 


4.  Insurance  oil,  coal  oil,  etc*,  C7 
b.  Liquid  petrolatuni,  U*S,P. 
0.  Petrolatum.  U.S.P. 

7.  Wliitc   petrolatum,    U.S.P. 

8.  Paraffin.  U.S.P. 


Hu,  C«H u,  etc.,  boiling-point,  BO^'-IOOT. 

Residue  left  after  distillation  of  the 

more  volatile  portion.  They  are  sepft* 

rated  from  each  other  by  expreSBimi  sod 

distillation  in  vacuo. 
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Rkiqolene  has  been  sugjjjes^ted  (on  account  of  its  great  volatility) 
as  a  local  anesthetic,  it  freezing  the  surface  on  which  it  is  sprayed* 
However,  ethyl  chloride  is  said  to  be  better  for  this  purpose* 

Benrinum  (U»S.P.  VIII),  or  petroleum  eiher^  l»  not  the  ^lanie  aa  commercial  benzio^ 
which  coimiBts  chiefly  of  higher  ooiUuij^  hydrocarbons.  Even  the  phrase  **  petroleum 
ether"  ia  not  familiar  to  the  average  oil  refiner,  who  calls  the  distillate  approximating 
the  official  benzin,  **88'*  naphtha."  Thi?i  phrase  meaius  a  liquid  has  the  speciBc 
gravity  corresponding  to  *'88  Baumfi  degreeci  light,"  which  equiUs  the  specific  gravity 
of  the  product  desired. 

Tlie  commercial  samples  examined  by  the  writer,  instead  of  distilling  over  at 
fiO^C,  a.-^  directed  by  t!ie  former  pharmacopoeia,  did  not  begin  to  boil  until  SS^'C* 
was  reached,  while  prrictically  all  rliatilled  over  between  95'^G  and  100**C, 

Beniin  was  directteii  by  the  last  pharmacopoeia  as  a  solvent  for  India-rubber 
(when  mixed  with  equal  quantities  of  carbon  disulphide),  and  was  thus  used  in 
making  mustard  paper,    lis  value  as  a  remover  of  greaae-apots  is  well  known. 


BENZINUM    PURIFICATUM— Purified    Petroleum    Benzin 
(Benzin.  Purif. — Petroleum  Ether) 

A  purified  distillate  from  American  petroleum  consisting  of  hydrocarlK»n3,  chiefly 
of  the  marsh-sas  series.     Preserve  it  carefully  in  well -closed  containers,  in  a  cool  place 
remote  from  nre. 
Summariud  Dcftcription. 

Colorless,  non-fluorescent,  volatile  liquid,  ethereal,  or  petroleum-like  odor;  highly 
inflammable:  vapor  mixed  with  air  is  explosive;  insolulile  m  water;  soluble  in  alcohol; 
tttB<^ible  with  ether,  chloroform,  benxene,  volatile  and  fitted  oils  (except  castor  oil); 

ft.  0.6:18  to  O.**60;  distils  between  40^*  and  80°C. 
or  details  S4:*e  U,8.P.,  p.  75. 
For  tests  for  iHadiiy^  for  impurities:  Other  petroleum  products  (no  greasy  stain  on 
paper).    Fyrogenous  products  and  sulphur  compounds  (no  brown  color  with  alcohol 
ammonia  and  silver  nitrate).     Bencenc  (no  nttro-benxene  odor  when  warmed  with 
nitric  and  srulphuric  acids)  see  U.S. P.,  p.  75. 

Remarks. — This  represents  the  crude  petroleum  ether  free  from 
other  matter  by  oxidation  with  permanganate;  the  crude  petroleum 
ether  being  shaken  with  an  aqueous  solution  of  potassium  permanganate 
containing  sulphuric  acid  and  after  separation  from  this  fluid,  it  is  shaken 
^Hth  an  alkaline  permanganate  solution.  It  is  directed  for  use  by  the 
present  pharmacopreia  as  a  solvent  for  the  caoutchouc-like  constituent 
of  lactucarium  in  the  manufacture  of  tincture  of  lactticarium.  Also  for 
the  removal  of  the  odorous  principles  of  opium  in  making  tincttire  of 
deodorized  opium. 

Gasoline  in  commerce  is  a  term  tiaed  synonymously  with  benzin,  enormous  quanti* 
ties  being  now  used  a$  motive  power  in  automobiling.  The  various  illuminating  oila, 
such  as  insurance  oil,  ajol-oil,  krroaene  and  headligfU  oil  are  petroleum  products  distill- 
ing over  between  60*  and  loO*C.  The  higher  the  boiUng-pomt,  the  safer  is  such  an  oil; 
as  a  matter  of  fact,  the  use  of  the  lower  boiling  oils,  such  as  benzin  and  gasoline^  are 
dangerous^  especially  in  wick  lamps.  As  the  hist  two  are  cheaper  than  the  higher  boil- 
ing oils,  became  more  abundant,  they  are  used  to  adulterate  the  higher  boiling  oils. 
Tr  ^  *  *  'ich  adulteration  has  been  devised  the  so-called  ^^^flnsh  test,*'  which  consists 
in  he  sample  in  an  appropriate  apparatus  and  noting  at  what  temperature 

thi  „...,..  ^ivei^  off  infl&mmalile  vapors.  Thus  kerosene  oil  has  a  flash  teat  of  45*C,; 
that  IS,  its  vapon*  should  not  ignite  until  the  oil  is  heated  to  that  temperature. 

On  the  other  hand  the  fl;wh  test  of  astral  oU  is  about  150*'C. 

The  first  dbntiilate  of  these  bodies  is  always  impure,  and  mtist  be  purified  by 
treatment  with  sulphuric  acid  and  redistillation. 

The  pharmaceutic  products,  liquid  petrolatum  and  petrolaium,  are 
obtained  from  the  residue  after  distillation.  This  residue  is  distilled  in 
vikeuo,  and  according  to  its  consistence  forms  hard  or  soft  petrolatum, 
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the  latter  having  been  introduced  by  Robert  Chesebrough  in  1871  under 
the  name  of  '^voaeltne."  If,  on  the  other  hand,  the  purified  residue  is 
chilled  and  then  expressed,  the  limpid  oil  flows  out,  forming  liquid  petroir 
atum,  U.S.P.,  while  the  residue  is  the  commercial  paraffin.  The  puri- 
fication in  each  case  is  accomplished  by  filtration  through  animal  charcoal. 
White  petrolaium  is  a  specially  purified  form  of  petrolatum,  preferably 
made  from  Russian  petroleum. 


PETROLATUM  LIQUIDnM— Liquid  Petrolatum 
(Petrolat.  Liq. — Liquid  ParaflGin — Mineral  Oil) 

A  mixture  of  liquid  hydrocarbons.  Preserve  it  in  well-closed  containers,  protected 
from  light. 

Summarized  Description. 

Two  varieties.  The  heavy  has  sp.  gr.  0.875  to  0.005 ;  viscosity  number.  3. 1 ;  the  lighi, 
sp.  gr.  0.830  to  0.870;  viscosity  number,  3.  ^  Both,  are  colorless  oilv  liquids :  little  fluor- 
escence: faint  petroleum  odor  on  heating^  insoluble  in  water  and  alcohol;  soluble  in 
ether,  chloroform,  petroleum  benzin  and  m  fixed  and  volatile  oils;  dissolves  camphor, 
mentnol  and  thymol.     For  details  see  U.S. P.,  p.  314. 

For  tests  for  identity,  for  impurities:  solid  parafl&ns  (remains  clear  on  chilling). 
Acids  (alcohol  boiled  with  it,  neutral  to  litmus).  Carbonizable  matter  (does  not 
darken  mixture  of  sulphuric  and  nitric  acid).  Sulphur  compounds  (not  darkened 
on  heating  with  an  alkaline  solution  of  lead  oxiae  and  denydrated  alcohol)  see 
U.S.P.,  p.  315. 

Viscosity  Test. — Based  on  speed  of  flow  of  the  liquid  from  a  50-mil  pipette.  For 
details  see  U.S. P. 

Remarks. — Liquid  petrolatum  ife  used  for  two  purposes.  It  was  origi- 
nally introduced  into  medicine  as  a  basis  of  atomizing  fluids  used  in  nose 
and  throat  troubles,  in  which  antiseptics  such  as  menthol,  thymol,  etc., 
were  dissolved  in  the  fluid.  Of  late  years  it  has  come  into  enormous 
use  as  a  laxative.  For  the  latter  purpose  a  heavy  liquid  possessing  con- 
siderable viscosity  is  required,  whereas  in  atomizing  a  light  fluid  of  low 
viscosity  is  indicated.  The  monograph  of  the  present  pharmacopoeia 
provides  for  both  kinds  and  also  gives  a  viscosity  test  (see  above)  which 
is  worthy  of  study. 

The  best  type  of  heavy  liquid  petrolatum  is  known  in  commerce  as 
Russian  white  oil  or  liquid  aJbolene. 

PETROLATUM— Petrolatum 
(Petrolat. — Petrolatum  Ointment — Petroleum  Jelly) 

A  purified  mixture  of  semi-solid  hydrocarbons  obtained  from  petroleum. 

Summarized  Description. 

Unctuous  mass;  yellow  to  light  amber;  only  slightly  fluorescent;  insoluble  in  water; 
almost  insoluble  in  alcohol  or  in  cold  dehydrated  ^cohol;  soluble  in  ether,  chloroform, 
carbon  disulphide,  oil  of  turpentine,  petroleum  benzin,  benzene  and  volatile  and 
fixed  oils;  sp.  gr.  0.820  to  0.865;  melt«  between  38**  and  64**C.  For  details  see  U.S.P., 
p.  314. 

For  tests  for  identity,  for  impurities:  acids  and  alkalies  (aqueous  extract  neutral  to 
litmus).  Fixed  oils,  fats  or  rosin  (digested  with  alkaline  solution  and  then  made 
acid,  no  oil  or  fat  separates)  see  U.S. P.,  p.  314. 

Remarks. — Petrolatum  is  commonly  known  as  petroleum  jelly  and 
appears  in  commerce  under  the  trade  names  of  vaseline,  cosmolinef 
sazoliney  etc. 
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PETROLATUM  ALBUM— White  Pctrolahiin 

(Petrolat,  Alb,— White  Petroleum  Jelly) 

FetrolAtum  decolorized  or  nearly  so. 
SumTnarited  Descritdum. 

White  or  faintly  yellow  unctuous  mass;  completely  amorphous j  transparent  in 
Ihin  layers  aft^r  cooIinfC'     Otherwise  like  petrolatum.     For  details  aec  U.S.P.,  p.  314. 

Remarks. — \\Tiit^  petrolatum  represents  a  special  form  of  solid  petro- 
latum obtained  from  Hussian  petroleum.  It  was  originally  introduced 
in  this  country  under  the  name  of  albolene.  Since  the  European  War,  the 
Ru^ian  product  has  become  very  scarce  in  this  country  and  fairly  satis- 
factory American  substitutes  have  been  put  upon  the  market.  Most  of 
these  meet  the  requirements  of  the  present  pharmacopoeia. 

A  cheap  form  of  white  petrolatum,  made  by  dissolving  paraffin  in 
liquid  petrolatum  in  varying  quantities,  has  been  put  on  the  market. 
This,  however,  should  never  be  used,  as  on  standing  it  invariably  becomes 
lumpy,  due  to  separation  of  the  paraffin. 

These  petroleum  jellies  are  used  as  ointment  bases,  possessing  over 
lard  and  other  fata  the  great  advantage  of  not  turning  rancid.  Because 
of  their  greasy  character,  these  jellies  are  usually  grouped  among  the 
animal  and  vegetable  fats,  but  from  these  the  petroleum  products  differ 
entirely,  the  latter  being  the  glycerin  derivatives  of  oleic,  stearic,  and 
palmitic  acids;  their  rancidity  is  due  to  their  decomposition  with  libera- 
tion of  the  fatty  acids  just  named.  This  is,  of  course,  impossible  with 
petrolatum,  which  is  a  mixture  of  the  hydrocarbons,  and,  like  all  hydro- 
carbons, are  not  easily  decomposed,  even  by  chemicals.  In  fact,  the 
halogens  are  about  the  only  substances  which  will  combine  directly  with 
the  hydrocarbons. 

This  chemical  stability  is  of  grea.t  advantage  in  so  far  as  the  absence 
of  rancidity  is  concerned,  but,  on  the  other  hand,  in  making  ointments, 
its  stability  is  in  some  cases  disadvantageous.  Thus,  physicians  some- 
times prescribe  alkalis  with  fats,  wnth  the  intention  of  securing  a  form  of 
aoap.  If,  instead  of  the  animal  or  vegetable  fat,  the  phj'sician  prescribes 
a  petrolatum  product,  the  same  results  are  not  obtained  and  an  unsightly 
mixture  occurs.     An  example  of  this  is  found  in  prescriptions  (p.  952). 

Another  drawback  to  the  use  of  petroleum  jelly  as  an  ointment  base 
is  the  fact  that  it  is  by  no  means  as  easily  absorbed  by  the  skin  as  are  the 
animal  or  vegetable  fats. 

Petrox  Preparations.^Ointmerit  bases  consisting  of  petrolatum  emulsified  with  a 
Miap  nmde  from  armnofiiti  arid  oUAc  acid  now  enjoy  considerable  popularity.  Thee© 
ftfft  described  on  pp.  2t37  and  ^37. 

PARAFFINUM— Paraffin 

(Paraff.) 

A  pllrifiod  mixture  of  solid  hydrocarbons  usually  obtained  from  petroleum. 
BmmmmiMd  DtscriptUnk 

Cblorles  or  white,  more  or  lesfi  translucent  tnaflaes;  deposita  emtallin    '  lu> 

tkms;  tn«olubU»  in  water  or  alcohoL  Hli^htly  solublo  in  dehydnitocf  alt  oL  in 

the  bo! vents  mrr*-  ' '-      ^^rvlatum;  sp,  kt- 0.900;  melts  between  5i>   m'*  ./•  C; 

iiniteii  on  Mror:  :irhon;  not  affected  by  cold  conccntmted  sulphuric 

or  nitric  acid.     1    .    .    S. P.,  p.  309. 

For  UhU  far  idrnttiy,  for  impuntieM:  acids  (hot  alcoholic  extract  docs  ttnlden  Utmua 
paper)  f<o^  U.S.R.  p.  310. 
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Remarks, — Paraffin  consists  of  the  hydrocarbons  from  OmHio  to 
CsjHm,  or  possibly  four  timers  the  formula  just  given.  It  has  of  late 
come  into  extensive  use  for  such  purposes  as  making  wax-paper,  candles, 
and  for  the  polishing  of  floor's  and  other  wood. 

Like  the  liquid  and  soft  petrolatums,  it  is  practically  impervious  to 
ordinary  chemicals.  It  can  even  be  boiled  with  concentrated  sulphuric 
acid  without  any  change  in  its  properties,  this  test  being  employed  in 
examining  beeswax  to  see  if  adulterated  with  paraflBn  (p.  6<>9)* 

Ceredn  is  a  purified  form  of  ozokerite^  a  paraffin-like  substanee  mined 
in  Galicia* 


Ichthyol,  (N.N.R,  L  or  ammrmium  uitlhyol  nulphmnfr,  is  u  product  Mdi 
distilliition  of  "asphalt  stone**  a  bittunmouH  ^hiik\  fnumi  in  Tyrol.     Thr 


'  '*-  a 
aalphonateti  hy  treatment  with  concent  rated  sulphuric  acidt  and  is  then  cou.  *  ru  d  mUi 
the  aniiiioniuni  compound.  Coniinercial  ichthyol  is  an  arjiieouH  solution  of  the  rfjove 
compound  and  contains  about  50  per  cent,  of  a  mixture  of  ammonium  ichthyol  sul- 
phonate  and  of  ammonium  sulphate.  It  contains  about  1©  per  cent,  of  sulphur.  It 
IB  uae^rl  largely  in  the  treatment  of  skin  dbeaaas,  both  int43nmlly  and  externally*  i>o»e»— 
3  to  30  mtoims. 

The  compounds  of  methane  of  phartnaeeutic  interest  are: 

Methyl  chloride. . .  CHjCU 

Chloroform,  U.S.P  .  .CHCl,. 

Brumoform,  U.S.P  .  .CHBr^, 

Iodoform,  U.S.P..  ..CHI,. 

Methyl  alcohol ,  XIIiOlL 

Formic  acid,  N.F HC(X)H. 

Formaldehyde HCHO. 

Solution  of  formaldehyde,  U.S.P,,  contaliis  37  per  cent HCHO. 

Paraformaldehyde,  U.^S.P... . ,    ,  .  ...  - -  f  HCHO),. 

Methyl  salicylate,  U.S.? . . . CH.CtHiO,. 

Methyl  Chlcride  (CHjCl).^ — Thia  is  made  by  treatiiiK  methyl  alcohol  with  hydro- 
chloric acid  in  the  presence  of  zinc  chloride  (Grove's  method),  the  aiinc  cJ '  —  ^~  "inf 
used  as  a  dehydrator — that  ia^  to  remove  the  water.     It  is  now  produc«?d  <  ,  Hy 

from  schlempf  or  the  refuse  in  the  beet  sugar  manufa«'ture»     Methyl  » 

colorless  gasi  and  ia  put  upon  the  market  in  liquid  form  which  hoiW  at 
by  compressinK  the  jcas,  and  is  used  as  a  solvent  in  perfumery  and  in 
dye-8tuns.     Its  medicinal  use  b  for  the  purpose  of  producing  local  aneslh< 
dlrectinu  it  in  a  stream  upon  the  part  desiredf  to  become  benumbed^  aa  waa  t: 
in  rhtgoleue. 

CHLOROFORMUM— Chloroform 

(ChlorofO 

A  liquid  consisting  of  not  leas  than  (H>  per  cent,  nor  more  tiian  99.4  per  cent.,  by 
wcieht.  of  CHCU  (119,39),  and  not  leas  than  0.<5  per  cent,  nor  more  than  I  per  cent. 
of  rtlconoL  Preserve  it  in  well-stoppered  hottlej*;  in  a  cool  place»  protected  from  liKht. 
Caution :  Care  should  be  usi^l  in  vaporizing  Chloroform  m  the  preiiencG  of  a  naked 
Hame,  as  no.\ioud  giiscs  are  i>roduced. 
Summamed  Dvacripiwn* 

Clear,  colorless  mobile  liquid;  characteristic  ethereal  odor;  burning  aweot  taat*; 
soluble  in  210  timas  \is  volume  of  water;  miscible  with  alcohol,  ether,  ben«ene,  petro- 
leum benzin  and  with  volatile  and  fix«*d  oils;  sp.gr,  1,474  U\  1.478;  volatilixtai  at  low 
temperatures;  boila  at  Ol'^C;  not  inflammable  but  its  heated  vnpt.r  humn  witL  » 
green  flame.     For  details  see  U.S.P.,  p.  lOS. 


For  tegU  fw  identity^  for  impuritiett:  chlorides  (cold 
ailver  nitrate).     Free  chlorine  ( aqueous  extract  note?' 
and   starch    paste).     Impurities    decumposahle  by  mh(mmj,m     .....    m 
that    acid    when    shaken   with   it  in  a  cylinder).     Odorous  decompoeit 
(the   arid   from   above  tent  diluted    with    water  has  but  little  odor).     '  ... 
decomposition    nnxlucts   (the  diluted   fluid  juat  mention  is  not  affected  by  siiw 
nitrate).     For  detaila  see  U.S.P.,  p.  109. 
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Remarks. — Chloroform  was  discovered  by  Dr.  Guthrie,  of  Jewette- 

ville,  N.  Y.,  in  1831,  and  was  consideretl  raerely  as  an  interesting  chem- 
ical specbnen  until  after  the  discovery  of  anesthesia  by  I^n^  in  1842,  and 
the  popularizing  of  the  discoverj^  by  Wells  (1844)  and  Morton  (1846) 
when  it  was  discovered  what  chloroform  could  be  used  for  that  purpose 
as  well  as  could  ether,  and  since  that  time  it  has  been  of  untold  benefit 
in  alleviating  suffering  attendant  upon  surgical  operations. 

Chloroform  is  made  by  treating  alcohol  with  chlorinated  lime*  Chlo- 
rinated lime  is,  as  learned  on  p.  375,  a  lfx>se  combination  of  chlorine  and 
the  alkali,  lime;  chlorine  acting  on  alcohol  gives  chloral,  as  will  be  learned 
on  p,  599,  and  chloral  in  contact  with  an  alkali  gives  chloroform. 

A^  this  method  of  manufacttu"e  is  so  similar  to  that  of  chloral,  full 
explanation  of  the  process  had  best  be  left  imtil  we  consider  th^t  chemical. 
The  same  applies  to  the  manufacture  of  a  very  pure  chloroform  by  treat- 
ment of  chloral  with  an  alkah. 

Of  recent  years  a  large  amoimt  of  chloroform  has  been  produced  by 
the  so-called  acetone  process,  patented  by  Michaelis,  in  which  acetone 
is  treated  with  chlorinated  lime  in  the  same  way  as  in  the  alcohol  process, 
the  advantage  of  the  acetone  process  over  the  alcohol  process  h>eing  that 
the  yield  is  ver>'  good,  alx>ut  2(M>  per  cent.,  and  the  product  much  purer 
than  that  >ielded  by  the  alcohol  process.  Equation  showing  the  acetone 
process  is  as  follows: 

2(CH.),CO     +     3Ca(0CI),     -     2CHa,     -f    2Ca(0H),     +     C«(CiH:iOt).. 

The  chloroform  for  anesthesia  is  always  purified  by  treatment  with 
sulphuric  acid  and  redistillation. 

Anotlje*r  method  of  obtaining  absolutely  pure  chloroform  b  that  of  Pictet.  Chloro- 
fonn  soliflifiep  at-80*C,,  whereas  all  the  other  impurities  are  solidified  at  -70*C. 
Thtre  fore,  the  mixture  m  aubjected  to  a  t^mpeniture  of-TO^C,  aud  the  sliU  liquid 
chloroform  poured  oflf  from  the  frozen  impurities.     It  is  also  made  elcctrolyticttlly. 

A  very  delicate  test  for  chloroform  is  the  so-called  isonUriU  reaction, 
this  consisting  of  treating  the  chloroformic  liquid  with  an  amino-eom- 
pound  (forexaraplet  aniline)  in  the  presence  of  an  alkali,  when  the  disgust* 
ing  odor  of  the  poisonous  gas,  phenjd  (or  some  other)  isonitrile  (CrHsNC) 
is  evolved.  This  test  is  interesting  as  being  equally  valuable  for  identi- 
fying the  amines,  any  of  which  can  be  employed  in  place  of  aniline.  The 
equation  showing  the  reaction  is  as  follows: 


CHiNHa     -f     CHCl,     +  3K0H 


CJItNC     +     3KCI     -h     3HrO. 


It  will  be  noticed  that  the  pharmacopceia  permits  the  presence  of  1 
per  cent,  of  alcohob  this  being  added  to  preserve  same,  it  being  found  that 
pure  chloroform  decomposes.  The  fact  that  chloroform  does  undergo 
decomposition  renders  it  necessary  for  the  pharmacist  to  assure  himself 
that  the  chloroform  he  dispenses  for  anesthesia  is  strictly  pharmacopceial, 
for  should  a  death  result  during  anesthesia,  one  of  the  first  things  done  by 
the  physician  is  to  investigate  the  purity  of  the  chloroform,  and  if  found 
impure,  it  wnll  prove  very  disastrous  to  the  reputation  of  the  pharmacist 
di  '  same.     Hence  every  sample  of  chloroform  should  be  carefully 

U  ording  to  the  pharmacopceia  for  chlorinated  products  and  for 

ipyreuma. 
A  very  simple  and  satisfactory  test  for  empyreuma  is  the  sulphuric 
acid  test:  when  a  layer  of  ciiloroform  is  poured  upon  pure  sulphuric 
acid,  no  coloration  should  take  place  at  point  of  contiict.     A  simple  test 
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for  acidity  in  cWoroform  is  the  fact  that  pure  chloroform  docs  not  attack 
a  cork  of  a  container.  If,  therefore,  the  cork  softens  or  becomes  yellow^ 
it  is  a  sure  indication  of  the  presence  of  acid.  Of  course,  the  accurate 
test  for  acidity  is  hy  the  use  of  litmus-paper. 

Chloroform  allowed  to  vaporize  in  the  presence  of  artificial  light  or 
heat  becomes  oxidized,  the  reaction  being: 


CHCU     +     O 

/Froin\ 


HCi 


/Froin\ 
\   air    ) 


+     COCl,. 


Nicloux,  on  the  other  hand,  thinks  that  the  decomposition  of  chloro* 
form  by  action  of  light  and  air  produces  carbon  monoxide.  Be  that  as  it 
may,  it  is  a  dictum  in  surgery,  that  chloroform  should  not  l^e  used  as  an 
anesthetic  in  cases  where  gas  light  is  employed. 

Besides  this  emplo^onent,  as  an  anesthetic  by  inhalation,  chloroform 
is  used  internally  as  a  sedative  and  externally  as  a  rubefacient. 

The  official  preparations  of  chloroform  are  the  water  (p,  176),  the 
liniment  (p.  266)  and  the  spirit  (p.  181). 

Dose, — 3  decimils  (5  minims). 

BROMOFORMUM— Bromoform 
(Bromof.) 

A  liquid  conBisting  of  about  96  per  cent,,  by  weight,  of  CHBri  (252.77)  imd  about 
4  per  cent,  of  dehydrated  alcohol.     Preserve  it  in  glaas-fi topper^  bottles,  in  a  eool 
place^  protected  from  light. 
Sutnmarited  Description. 

Heavy»  transparent,  colorless  mobile  hquid;  ethereal  odor;  sweet  chlorofonn4ike 
taster  ap.  gr.  2,595;  sliKbtly  volatile  at  ordinary  tempera  tares;  not  inflammable  §m 
liquid  but  vapors  are;  leaves  not  more  than  0.06  of  I  per  cent,  residue.  For  details 
see  U.S.  P..  p.  84. 

For  tests  for  ideniiiy^  for  impurities:  Free  ac^id  (aqueous  extract  neutral  to  litmus). 
Bromides  and  brominat<?d  compounds  (aqueous  extract  nut  made  opalescent  bv  silver 
nitrate).  Free  bromine  (aqueous  extract  does  not  affect  potassium  iodide  antf  starch 
paste) .  Acetone  (anueous  extract  treated  with  ammonia  water,  iodine  and  ammonium 
iodide  does  not  yield  iodoform)  see  U.S.  P.,  p.  84. 

Remarks. — This  official  is  made  by  treating  alcohol  or  acetone  with 
bromine  in  the  presence  of  an  alkali  and  distilling  the  bromoform  resulting 
from  the  reacting  liquid.  Bromoform  is  recommended  as  a  Bedative^ 
particularly  in  whooping-cough »  although  its  use  for  this  purpose  is  not 
devoid  of  danger. 

Dose, — 2  decimils  (3  minims). 


1ODOFORM0M— lodolorm 
(lodof.) 

Triiodomethane  [CHI,  =  393.77]  \isuallv  obtained  hv  tho  a^tioD  of  iodine  upoo 
alcohol  or  acetone,  in  the  pn^eeiic^  of  an  alkali  or  alkali  carbonate.     Praserve  tt  m 
woll-closed  containers,  in  a  oool  place,  protected  from  light, 
SummartMed  DescriitUon, 

Fine  lemon-yellow  powder  or  hexaifonal  crystals;  peculiar  pcrsist4»nt  (xior;  im* 
piftfisant  sweetinh  taste;  almost  inAuUible  in  water;  soluble  in  about  48  parts  of 
alcohol,  in  about  100  parts  of  glycerin,  in  about  15  parUs  of  chloroform  and  in  about 
6.4  p.arts  of  ether;  mIso  sohibic  in  carbon  diHidphidt*  and  olive  oil;  melta  at  115*0* 
and  volatili»e8  at  higher  t-empcraturen.     For  details  see  CS.P.,  n,  228. 

For  train  for  idenHty,  for  impurUies:  (ash,  not  more  than  0.2  oi  \  per  rent.)*  Moia- 
ture  (not  more  than  1  per  cent.),    Soluble  coloring  matter  and  picric  acid  (aqueoua 
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extract  colorless  and  nut  bitter,)     Acids  and  alkalies  (aquouus  extract  neutral  to 
litmus)  see  ILS.P.,  p.  228. 

Remarks. — Iodoform  is  a  product  chemically  very  similar  to  chloro- 
form. 

C*hloroform  Ls  triehlorniethane:  iodoform  ib  tri-iodomethane.  A 
graphic  comparison  may  be  useful : 

Methane,  Chloroform,  Itidoform. 


(CH*] 

(CHCh) 

(CHI.) 

H 

H 

H 

H— C— H 

CI— C— CI 

.^, 

1 
H 

a 

\ 

Iodoform  is  made  by  treating  alcohol  with  the  iodine  in  the  presence 
of  an  alkali,  the  reaction  being  as  follows: 

(Alcohol),  Iodine.  lodal.  Hydriodic  acid. 

CjHiOH         +         h       =        CI.CHO         4^  5HL 


lodaL  Potassium 

hydroxide* 

CIjCHO         +         KOH 


Iodoform «  Potaaaium 

formate. 
CHI,  +         HCOOK. 


It  will  be  seen  in  the  above  reaction  that  only  three  of  the  eight  atoms 
of  iodine  employed  are  converted  into  iodoform,  the  other  five  forming 
hydriodic  acid.  In  view  of  the  high  cost  of  iodine  such  waste  cannot  be 
permitted,  andt  therefore,  chlorine  is  passed  through  the  reacting  liquid, 
with  the  formation  of  HCl  and  liberation  of  iodine,  the  five  atoms  of 
which  are  in  time  converted  into  iodoform.  In  practice,  potassitmi  bicar- 
bonate is  the  alkali  employed  in  the  above  reaction*  Iodoform  is  now 
largely  made  by  electrolytic  methods. 

The  manufacture  of  iodoform,  by  the  way,  affords  an  excellent  test 
for  alcohol,  even  when  present  in  minute  proportions.  To  the  alcoholic 
liquid  is  added  a  grain  or  so  of  iodine  and  a  few  drops  of  solution  of  potaasa, 
and  the  mixture  is  gently  warmed.  If  there  settles  out  a  yellow  precipi- 
tate of  the  characteristic  iodoform  odor,  the  liouid  contains  alcoboL 

Iodoform,  which  was  discovered  by  Serullas  in  1822,  is  one  of  the 
most  valuable  antiseptics,  the  sole  objection  to  its  use  l)eing  its  very 
disagreeable  odor.  Many  efforts  are  noted  in  pharmaceutic  journals  for 
masking  this  odor,  but  none  have  proved  satisfactory,  about  the  most 
micisesaful  masker  being  coumarin,  Aromali^  iodoform  (N.F.)  is  a 
preparation  of  this  character. 

The  antiseptic  properties  of  iodoform  being  due  to  iodine,  several 
odorless  iodine  preparations  have  been  put  on  the  market  as  substitutes 
for  iodoform.  The  most  popular  of  these  iodoform  substitutes  are  iodol 
(p.  682)  and  aristol  (p.  724),  and  neither  of  these  can  approach  iodoform  in 
actual  percentage  of  iodine.  Iodoform  contains  96  per  cent,  of  iodine,  as 
ao  estimation  of  the  molecular  weight  will  show,  while  iodol  contains  84 
per  cent-  and  aristol  contains  46  per  cent. 

Dose, — 250  milligrammes  (4  grains). 

Carbon  Teirachtoride,  CCli,  has  come  into  considerable  ubc  during  the  past  dttcade* 
It  id  made  by  passing  the  vapor  of  carbon  disulphide  over  carbon  heated  in  an  electric 
funiaoe  or  by  the  chlorinatiun  of  chloroform,  iodine  being  employed  asacatalvtie 
agent.  It  is  a  volatile  liquid  haviut;  the  specific  gravity  Ld084  at  9.5''G.  and  its 
vspOf  is  poisonous.     It  is  used  as  a  tire  extinguisher,  and  as  an  ingredient  for  making 

Hill  non-inflammable.     Its  use  in  cleanmng  the  hair  should  be  prohibited,  as  death 

t  resulted  from  its  employment  in  that  manner* 
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MHhyl  alcohol  (CIlaOH)  was  obtained  by  Robert  Boyle  iti  1661  a^  a  product  in 
the  destructive  distillation  of  wood.  Bv  reason  of  its  8«.>urco  it«  common  nnmn  U 
wood  akoholf  while  a  purer  form  of  woo  J  alcohol  has  been  put  on  the  market  under 
the  trade  name  of  CnlumMan  mtlkanoL 

Of  theoretic  inUMest  is  the  manufacture  of  wood  alcohol  from  methyl  dalicylatD 
or  oil  of  winter^reen,  thi«  product  beitij?  treat(Hl  with  sodium  hydroxide,  yielding 
sodium  salicylate  and  methyl  hydroxide  ur  wimd  alcohol  (p.  71u). 

The  commercial  manufacture,  however,  b  by  the  destructive  dig ttllat ion  of  wood* 
Wood  eut  into  billetH,  placed  in  iron  retorts,  and  heated,  yields,  besides  gases,  a  larry 
liquid  called  wood  vinegar,  or  crude  pyroligneous  acidj  which  conatj^ts  of  a  mixture  (ST 
methyl  alcohol,  acetone^  acetic  acid,  ntul  a  large  ntunher  of  other  prciducta. 

To  the  crude  distillate,  lime  is  adde<l  and  the  methyl  hIcoIkiI  and  acetone  are 
separated  from  the  calcium  acetate^  thus  formed,  by  a  second  distillation.  The 
methyl  aki>hol  and  the  acetone  are  then  separated  from  each  other  by  careful  frac- 
tional distillation,  although  aometimesi  chemicals,  such  as  calcium  chloride  are  u«od 
to  accomplish  the  separation. 

While  wood  alcohol  is  a  useful  solvent,  its  toxic  properties  and  its  tendency  to 
produce  blindness,  even  when  applied  externally  has  resulted  in  the  prohibition  of  it* 
use  in  medicinal  and  toilet  preparations, 

Milkyl  ether  (CHj)iO,  is  unofficial,  and  is  mentioned  only  as  the  first  reprenenta- 
tive  of  t)te  class  of  ethers  regarding  which  full  explanation  will  be  given  when  eon* 
aidering  the  ofRcial  ether  (p.  592). 

Methyl  ether  is  made  by  treating  wood  alcohol  with  sulphuric  acid,  and  ia  qtiita 
pcjpular  in  certain  sections  of  Ireland  as  a  tipple- 
Methyl  Salicylate* — This  is  the  first  rnprcsiaitative  of  the  oflicial 
esters,  utid  is  official  in  three  forms:  (a)  The  synthetic  methyl  salicylate; 
{b)  oO  of  wintergreen;  aud  (c)  oil  of  sweet  birch,  the  two  las^t  mentioned 
being  natural  products,  consistingchieflyof  the  chemical  above  mentioned. 
It  is  more  convenient,  however,  to  consider  this  substance  under  tlie  head 
of  salicylic  acid,  hence  it  is  deierred  until  that  time  (p,  709). 

Formaldehyde  (HCHO). — This,  like  all  other  aldehydes,  is  produce<l 
by  the  oxidation  of  the  corresponding  alcohol,  which  in  this  case  is  methyl 
alcohol;  the  reaction  can  be  more  clearly  expressed  as  follows: 

HCH/)n     -f     O     =     HsO     -f     HCHO. 

The  usual  method  of  manufacture  of  aldehydes  from  alcohol  is  by 
the  oxidation  with  potassium  dichromate  and  sulphuric  acid,  but  in 
the  case  of  formaldehyde  oxidation  by  chemical  means  usually  does  not 
Bt-op  at  forinaklehyde,  but  is  apt  to  produce  formic  acid  or  even  io  split 
into  carbon  dioxide  and  water;  hence  the  oxidation  of  wood  alcohol  into 
formaldehyde  is  best  accomphshed  without  the  aid  of  chemicals,  and  is 
UBually  performed  by  the  incomplete  coml>ustion  of  methyl  alcohol.  If 
gaseous  formaldehyde  is  desired,  this  combustion  is  accomphshed  by 
burning  the  formaldehyde  from  a  wick  and  covering  the  flame  with 
a  cone  of  platinum  wire.  Such  is  the  principle  of  most  of  the  formalde* 
hyde  lamps  now  largely  used  for  purposes  of  disinfection.  The  same 
resulta  can  l)e  obtained  by  heating  wood  alcohol  iu  a  flask,  arul  as  the 
vapor  begins  to  rise,  immersing  therein  a  red-hot  platinum  spiral.  Tlie 
commercial  method  of  manufacture  of  the  chemical  is  liy  passing  the 
vapors  of  wood  alcohol  through  heated  tubes  containing  platinum  or  cop- 
per spirals. 

Formaldehyde  is  a  gas  of  very  peculiar  pungent  odor,  and  is  placed 
on  the  market  in  aqueous  solution,  the  commercial  formalin  being  ii  37 
per  cent,  (saturated)  solution  of  same.  This  is  now  official  as  iitfuar 
J&rttialdehydi, 

Formaldehyde  is  a  valuable  antiseptic,  hence  the  use  of  formaldehyde 
in  lamps  for  the  disinfecting  of  rooms  and  in  solution  as  a  food  piwerva- 
tive.     The  latter  use  of  formaldehyde  is  prohibited,  infisrouch  as  expert- 
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ments  have  shown  that  formaldehyde,  even  in  minute  traces,  injures 
digestion. 

Formaldehyde  forms  with  gelatinous  substances  insoluble  compounds, 
and  for  this  purpose  is  eiiipli^yed  in  solidifying  glycerin  jelly  for  micro- 
scopic mounts,  and  since  hide  is  largely  gelatin »  formaldehyde  can  be  em- 
ployed for  converting  same  into  leather.  The  te^ts  for  formaldehyde  are 
important  in  food  analyses  and  in  the  examination  of  grain  alcohol. 
Hehner's  test  is  based  on  the  violet  color  produced  when  minute  quantities 
of  ferric  chloride,  protein  and  formaldehyde  are  mixed,  while  in  Leach's 
method  of  detecting  formaldehyde  in  milk,  hydrochloric  acid  containing 
some  ferric  chloride  is  added  to  the  sample,  which  is  then  warmed,  when 
a  violet  color  indicates  formaldehyde.  Like  all  aldehydes  and  ketones,  a 
formaldehyde  solution  restores  the  color  of  a  fuchsin  solution  that  has 
been  bleached  with  sulphurous  acid.  This  fact  is  made  use  of  in  the  oflS- 
cial  test  for  wood  alcohol  in  grain  alcohol.     (See  p.  591.) 

From  formaldehyde  many  interesting  syntheses  have  been  made,  the  mo«t  strik- 
ing of  which  was  the  condensing  of  same  under  treatment  of  calcium  hydroxide  into 
formose  or  acrose,  a  variety  of  sugar  having  the  formula  of  CeHjiO*.  This  was 
aecomplished  by  lUowe  (1886),^  and  gives  an  inkling  of  that  wonderful  method 
whereby  plants,  by  the  absorption  of  carbon  dioxide  from  the  air,  grow  from  a  seed 
to  the  large  atia  lusty  organism,  the  tree. 

The  entire  details  of  the  process  are  not  yet  fully  understood,  but  it  is  generally 
aeeepted  to-day  that  the  conversion  of  carbon  dioxide  into  other  carbon  compounds 
is  accomplished  chiefly  by  the  intermediate  product,  formaldehyde. 

Plants  absorb  carbon  dioxide  and  water,  and  in  these  two  bodies,  00^  and  HiO, 
we  have  the  elements  that  will  form  HCHO.  As  yet  this  synthesis,  this  building  up, 
has  not  been  artificially  acoomplisheti,  nature  holding  the  secret  to  herself.  The 
next  step  in  the  proeess  has  been  accomplished  in  Loew's  svnthesis.  Fomiahlehvde 
ji  CHsd  If  CHjO  is  multiplietl  by  six,  the  result  is  C*HitO«.  Tlieoreticaliy,  it 
ems  simple  to  convert  glucose,  CftHuOs,  Into  sugar,  CjiHaaOii,  as  explained  on  p» 
"*,^and  likewise  to  convert  sugar  into  starch,  CiHioO^,  and  into  celluluse,  which 

""  >  same  proportional  formulM  ami  which  is  the  main  constituent  of  woody  tissue* 
be  conversions  have  not  been  practically  accoraplishe<L  but  it  can  be  compre- 
hended as  plausible,  since  the  reverse  operation  has  been  done.  Cotton  or  starch 
treated  with  sulphuric  acid  will  yield  glucose. 

To  sum  up  the  proceaa  by  which  plants  grow : 

H,0  and  CO,  should  give  HCHO  formaldehyde. 
6  HO  HO  does  give  CtHiaO*,  acrose,  a  form  of  glucose. 
C|,Hi40n(2C,Hi,0,— HiO)  should  give  Cu.Hs.Oji  sug»r. 
CuHi^ii— H,0  should  give  CuHtoO,.,  or  2C6HhO,. 
(CiHi*0i)  is  the  formula  of  starch  and  cellulose. 

Straseburger,  after  extensive  microscopic  and  chemic^al  work,  decides  that  the 
niethfxl  of  starch  formation  in  plants  is  not  as  simple  as  here  outlined.  He  claimd 
that  v^ry  intri*'Hte  intennediate  products  result,  which  is  very  likely,  as  nature 
Til:   '  '  \  nthesis  in  a  direct  manner.     The  above  explanations  arc»  there- 

(ty  iiate,  their  aim  being  to  impress  the  wonderful  manner  in  which 

phuiKs  uv  L-  liiiii  uiurtraae  on  nutriment  drawn  almost  exclusively  from  the  air. 


LIQUOR  FORMALDEHYDI— Solution  of  Formaldehyde 

(Liq.    Formaldehyd,) 

An  aqueous  solution  containing  not  lesLs  than  37  per  cent,  by  weight  of  CHtO  or 
H*CX)H  (,30.02)  with  varying  amounts  of  methyl  alcohol  to  prevent  polymerisation. 
Prieervc  it  in  a  moderately  warm  place,  protected  from  hghl. 

Summarized  Dtscri^ion. 

Clcn-  --T  -' r-^5i  hquid;  pungent  odor;  caustic  and  irritating;  miscibte  with  alcohol 
AQd  wii  wi  and  on  standing  beoomos  turbid  (paraformaldehyde  precipitates). 

FordeL  I   8.P,  p,  245, 


586 


PRINCIPLES   OF   PHARMACY 


For  U^hfor  ideniihj,  for  impuriiies;  free  acids  (not  more  than  I  mtl  n  KOH  required 
to  neutraliae  20  mils)  tuid  for  (U*^ay  see  U.S.P.^  p.  245. 

Remarks, — In  view  of  the  full  statements  as  to  formaldehyde  given 
on  the  preceding  page»  further  comments  are  not  necessary. 


PARAFORMALDEHYDUM— Paraformaldehyde 

(Parafonn. — Paraform — Trioxymethylene) 

It  contains  not  leas  than  05  per  cent,  of  (HCHO)i  (90.05),  a  polymeric  form  of 
formaldehyde.     Preserve  it  in  well-closed  coniamers  in  a  cool  place,  protecteil  from 
light. 
Summarized  Deacripiion. 

White  friable  masses  or  powder;  slight  formaldehyde  odor;  on  heatinn,  twimc  |(oee 
into  formaldehyde  and  some  jsublimes;  soluble  in  water  and  in  fixed  alkali  ftolutiona; 
ineohible  in  alcohol  or  ether.     For  details  see  U.S. P.,  p.  310. 

For  tesUfor  ideniity  and  for  assay  see  U.S. P.,  310  and  also  Part  V  of  this  book. 

Remarks. — This  polymer  of  formaldehyde  represents  3  molecules 
of  HCHO  condensed  into  one  molecule.  The  condensation  can  be  acrora* 
plished  by  the  simple  expedient  of  cautiously  evaporating  the  official 
solution  of  formaldehyde- 

Paraformaldehyde  or  trioxyniethylmie  is  a  white  crystalline  powder^ 
that  is  used  as  ao  antiseptic  and  escharotic. 

Dose. — 500  milligrammes  (8  grains)* 

Mtihylal  HCH(OCHi)t. — This  mtbfltance  Is  made  by  oxidizing  wood  alcohol  with 
manganese  dioxide  and  sulphuric  acid  and  distyiing  the  mixture.  It  is  uLted  as  a 
hypnotic  in  doses  of  one  to  two  grammes. 

Acidum  Formicum  (N.F)  or  formic  acxA,  HCOOH,  was  discovered  by  Fischer 
and  Rav  in  1670,  they  finding  same  in  the  distillate  from  red  ants  {Formica  rufa). 
hence  the  name.  Some  claim  to  know  that  the  irritating  substance  in  the  hairs  of 
the  stinging  nettle,  Urtica  dtoica,  is  chiefly  formic  acid,  while  others  think  that  it  is 
an  enz^^me. 

Potassium  cyanide  on  being  cooked  yields  potassium  formate.  This,  however, 
is  not  the  commercial  method  of  manufacture^  and  is  merely  suggested  as  a  warning 
that  pharmacists  should  never  use  heat  in  preparing  solutions  oi  ^tassium  cyanido* 
While  formic  acid  can  be  made  by  o.vidation  of  methyl  alcohol^  it  is  usually  prepared 
by  heating  oxalic  acid  with  glycerin,  the  diatiilate  being  practically  pure  formic  acid. 

Formic  acid  has  very  little  medicinal  and  pharmaceutic  use  but  its  salta,  the 
formates  are  now  in  considerable  use.  It  is  interesting  to  note  that  it  is  a  reducing 
agentf  being  capable  of  producing  the  separation  of  metallic  silver  from  the  solutioii 
of  silver  nitrate.     It  is  the  only  acid  of  the  series  possessing  reducinjj  power. 

Formamide,  HCONHj,  produced  by  the  condensation  of  fonnic  acid  with  ammcioia, 
is  the  basis  of  several  syntnetic  medicines.     (See  p.  600.) 

The  Methylamines* — Of  these,  the  only  one  of  pharmaceutic  value  is  trimtihyU 
amine,  (^CHi)iN.  This  body  was  introduced  into  the  market  under  the  name  of 
propylamine^  it  being  an  isomere  of  that  body  which  has  the  formula  CjIIrNIIt^ 
It  h  found  in  small  traces  in  arnica  root,  and  a  considerable  quantity  of  the  brine 
used  for  pickling  herring.  Its  commercial  source  is  beet  sugar  residues,  and  it  had 
consideranle  vogue  for  rheumatism,  but  its  disagreeable  taste  prevented  it«  generml 
use,     Dus^  2  to  4  drops. 
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ETHANE  DERIVATIVES 

The  derivatives  of  ethane  of  pharmaceutic  value  are: 

Kthvl  chloride,  U.8,P.  -  CtH*CL 

Al.uhol,  U.S.P..   cai^OH. 

Kthor,  L.8.P.  (Cai*)A 

Kthvl  sulphrttt^  (C,Hfc)sS04, 

Kttiyl  nitrite C»H»NOt. 

(in  spirit  of  nitrous  ether,  U.S.P,), 

Et  hvl  acetate, C,H>C5H,0,. 

Ethyl  carl>onate,  U.8.P.  CiH^NHtCOi. 

(deecribed  among  the  urea  derivatives). 
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Aldehyde 

Paraltiehyde,  U.S.  P. 
Chloral  hydrate*  U*S.l' 
Chloral  fonnnmide. , 

Acetic  acid»  U.S.P , 

Sodium  oacodvlate,  U.8.P. 
Trichloracetic  acid,  U.8.P. 
Oxalic  acid , 


CHaCHO. 

'  <  1  <'HO  -h  H,0, 

<  ri,rii(OH)(NHCOH). 
.CHaCCMJH. 
,  .Na(CH,),A80i 

CCliCOOII 

(COOU)x. 


^THYLIS   CHLORTOUM— Ethyl   Chloride 

(^thyl,  Chlor.) 

MonochloreLlume  [C,H«C1  or  CHiCfljCl   ^  64.50!.     Pre«CTV©  it  in  hcrmeliciilJy 
sealed  containers,  in  a  cool  place,  remote  from  fire,  and  protected  from  light. 
Sumttuirized  Description. 

Colorless  mobile  ven,'  volatile  lic^uid  at  low  temperatures  or  under  presmirc;  buib 
between  12°  and  13°C,;  vapor  ver>'  mflammable;  humji  with  a  smoky  Kreenish  fUimv 
producing  hydroj^cn  chloride.     For  details  see  U.8,P.,  p.  34. 

For  if»t^  for  iihnlittj^  for  impurUi^£»:  hydrochhiric  acid  (alcohol  solution  not  madi? 
turbid  on  adding  silver  nitrate).  Alcohol  (aqueoui)  extract  not  oxidized  to  aldeliyde 
by  potassium  dichromate  and  sulphuric  acid)  aee  U.S.P.,  p.  M. 

Remxxrks, — Ethyl  chloride  is  made  by  treating  alcohol  with  hydro- 
chloric acid  gas.  It  can  also  l>c  made,  a^s  already  explained,  as  all  other 
halogen  derivatives  of  the  hydrocarbons,  by  treatment  of  the  appropriate 
hydrocarbon  {in  this  case,  ethane)  with  the  proper  halogen  (in  this  ease, 
chlorine)* 

Ethyl  chloride  is  so  volatile  that  it  can  be  kept  in  its  liquid  form  only 
when  under  heavy  pressure  in  sealed  tubes.  Note  that  the  vapor  is  in- 
flammable and  nmst  be  kept  away  from  a  flame.  It  is  used,  under  such 
trade  names  as  /r^/rne,  as  a  local  anesthetic  (as  deseriljcd  under  Rhigolene, 
p.  577),  and  is  now  being  employed  either  by  itself  or  in  combination 
with  chloroform  or  ether  as  a  general  anesthetic. 

DichloT'i'ihjfltfic,  CtHjCit  and  other  chlorinated  compounds  of  ethane  and  eth- 
ylene, such  tis  CsHClj,  CaClt,  CaHjCl*  and  CiHCla  are  now  in  considerable  uae  as  non- 
inflammal>le,  non-explusive  solvents,  Dichlor-ethylceie  has  been  recommended  u 
a  solvent  for  iodine;  *'hD.E.*'  being  a  2.48  percent,  solution  of  iodine  in  that  aolveot* 

Ethyl  hydroxide  (CsHtOH)  has  been  known  from  the  earUest  timed 
in  the  form  of  alcoholic  hquids,  one  of  the  first  references  being  the  well- 
known  story  of  Noah  and  his  \aneyard. 

The  isolation  was  first  performed  by  Rhazes  (tenth  centur>Of  a^tJ  the 
name  alcohol  w^as  first  applied  in  the  thirteenth  century,  the  name  being 
of  Arabic  origin. 

Passing  over  the  several  syntheses  of  alcohol,  it  may  be  said  that  most 
commercial  alcohol  is  made  by  the  fermentation  of  substances  containing 
starch  or  sugar.  If  dUute  watery  preparations  of  starch  and  sugar  are 
allowed  to  stand,  the  spores  of  the  yeast  plant,  Saccharomycjem  cerenitUJt, 
present  in  the  air,  locate  in  same  and  begin  to  grow,  the  process  of  the 
plant's  assimilation  producing  in  saccharine  liquid  the  chemical  change 
called  fcrtnentalion.  It  was  formerly  considered  that  the  chemical  change 
could  be  induced  only  l)y  the  actual  process  of  plant  life,  but  it  is  now 
known  that  the  femxentation  is  entirely  due  to  the  chemical  action  of  the 
protoplasm  of  yeast.  The  reaction  of  the  fermentation  expressed  in 
simplest  form  is  as  follows: 

C»H„0,     -     2CtU*0H     +    2CO„ 
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but  the  real  process  is  far  more  complicated,  as  is  evidenced  by  the  large 
number  of  side-products  of  fermentation,  such  as  glycerin,  succinic 
acid,  and  amylic  alcohol,  invariably  found  in  the  fermented  liquid.  In 
order  to  obtain  alcohol  it  is  necessary  to  subject  the  fermented  liquid 
(usually  called  the  tfmsh)  to  distillation.  Of  late  years,  alcohol  has  been 
ie  from  sawdust,  by  converting  the  cellulose  thereof  into  glucose  by 
tion  of  sulphurous  acid  under  pressure  and  subsequent  fermentation 
of  the  glucose  thus  produced* 

WiTWs  are  mtide  by  the  fermentatioa  of  the  juice  of  grapes  and  eventual  clarifica- 
tion of  the  sjime.     Viniun  Album  (IL8.P.  VII I)  or  whiiv  witte  ia  made  by  fermenting 
the  juice  of  the  grape,  freed  from  the  skins;  while  Vmiun  Rubrum 
(U.8.P.  VIII)  or  red  wine  la  obtained  by  the  fennentation  of  the 
juice  of  the  red  grapea  in  the  presence  of  the  skins. 

Champaqtie  deserves  passing  comment.  This  represents  white 
wine  coutainLng  frum  8  t«  9  per  cent,  of  alcohol,  which  is  carbon- 
ated with  carbon  dioxide  generated  during  the  process  of  fermenta- 
tion. The  eweet-ened  wine  with  a  mmutc  quantity  of  yeast  is 
placed  in  tightly  stoppered  bottles,  which  are  invertetl  on  a  rack 
and  left  in  a  room,  the  tempera  tare  of  which  favors  fermentation. 
Wlien  the  fermentation  has  f reached  the  proper  stage — which  is  de- 
termined by  experience — the  wine  is  left  to  cool  for  several  months^ 
during  which  time  the  sediment  collects  in  the  neck  of  the  bottle 
while  the  gas  collects  at  the  inverted  bottom,  When  completely 
settled,  an  expert  workman  passes  from  bottle  to  bottle,  drawing  out 
!  corks  for  a  period  long  enough  to  remove  the  sediment  witluiut 
lious  toes  of  the   other   contents.     The   product   is  then   corked 

ircly  and  sent  to  market.     It  can  readily  be  seen  that  the  opera- 
of  removing  the  sediment  is  exceedingly  delicate,  and  can  be 

omplished  onlv  by  failure  to  produce  tms  result  on  a  large  num- 
'  bottles,     l^his  loss  plus  the  loss  of  breakage  of  bottles  dyring 
_  I  of  fennentation  gives  the  real  reason  for  the  high   cost   of 

ehampagne. 

Beer. — This  is  the  product  of  the  fermentation  of  malt,  hops  be- 
ing added  to  give  the  product  a  characteristic  taste.  The  ordinary 
lagier  beer  contains  3  to  4  per  cent,  of  alcohol;  the  dark,  heavy  Mun- 
ich beer  contains  S  per  c^nt,  of  alcohol,  w^hile  the  so-called  Berlin  or 
WeuB  beer  contains  only  2  per  cent.^  which  amount  is  too  small  to 
effeet  complete  preservation  of  the  product^  hence  it  must  be  fresh 
when  dispensed. 

Spiritus  Frumenti  (U.S.P.  VIII)  or  whisky  b  a  product  of  distilla- 
tion of  the  mash  of  ferment/cd  grain,  usually  of  a  mixture  of  corn, 
wheats  and  rye,  and  at  least  four  years  old'.  Whisky  contains  from 
37  to  47.5  per  cent,  of  alcohol  by  weight.  It  should  be  four 
Sreare  old,  because  some  of  the  side-products  (fusel  oil,  for  example) 
are  deleterious,  but  on  aging  four  years  this  fusel  oil  will  have 
combined    with   the   other    constituents  of   whisky  to  produce  an  M 

aromatic  su  Instance  which  in  itself  is  practically  harmless,  _,    ^^     „^.j 

Spiritus  Vini  GaUici  (IT.S.P.  VllI)  or  brandy  is  obtained  by  the  fyiag  l^oTu  ^ 
diBtilUtion  of  the  fermented,  unmi>dified  juice  of  fresh  grapes,  and  Lon«itudiiiAl  t«o- 
at  least  four  years  old.     It  should  contain  39  to  47  per  cent,   by  ^*<>°* 
weight,  of  alcohol,  and  should  be  four  years  old. 

The  deletion  erf  whisky  and  brandy  from  the  present  pharmacopceia  caused  con- 
■iderable  contrt^vensy.  Their  rejection,  baaed  upon  the  difficulty  of  deviling  ac- 
ceptable tests  for  purity,  became  the  subject  of  discussion  by  the  public  press  and  by 
lemperaooe  advocates. 

Alc4>hol  is  obtained  by  the  redistillation  of  whisky,  the  fusel  oil, 
glycerin,  and  other  extraneous  matter  being  separate  from  same  b^' 
the  process  called  dephk^nati&n.  This  long  word  had  beexi  bequeathed 
Its  by  the  alch«*niists,  whose  favorite  treatment  of  a  substance  was  to 
•ubmit  it  to  distillation.  If  a  portion  thereof  was  volatile,  the  same 
was  called  spirit,  while  the  lo.s.s  volatile  portion  which  was  left  behind 
was  called  phlegvi.     To  produce  this  spirit  (alcohol)  it  was  necessary 
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to  remove  same  from  the  phlegm  and  the  process  was  called  dcphl^- 
mat  ion.  This  is  accomplished  by  heating  the  whisky  in  an  appro* 
priate  still  body^  and  making  the  vapors  rise  through  a  tall  tower  or 
column  before  diverting  same  into  the  condensing  worm*     This  tower  or 

column  apparatus  is  generally  provided 
with  a  series  of  projections,  which  con- 
dense the  less  volatile  portions,  permitting 
the  passage  only  of  the  pure  aleohoK  A 
glass  dephlegmator  for  smaller  operations  of 
tho  laboratory  is  shown  in  Fig.  236.  AIco* 
hoi  is  official  in  three  different  forms. 

ALCOHOL— Alcohol 

A  liquid  contaiaing  not  less  than  92.3  per  cent 
by  weight  or  U4M  per  cent,   by  volume^   at   15,0°C., 
of  CiHfe.OH  (46.05),     Preaerv©  it  in  weU-clo«ed  con- 
tainers^ in  a  cool  places  remote  from  fire. 
Summarized  Dfiicriplion, 

CkilorleaSj  mobile,  volatile  liauid;  chAm<*terislic 
odor;  burtune  taste;  miscible  witJi  water,  ethrr  and 
chloruf orm ;  does  not  affect  litmus;  sp,  gr.  0.816  at 
60° F,  and  0,810"  at  25°C. :  boila  at  78X\;  buma  irith 
a  blue  flame.     For  details  see  U.S.  P.,  p.  36. 


Fie  23^^ — He«tifyiiii;»till,  wit.li  uolumu  mad  coodeuicn. 

For  tesiijor  identity,  for  impurilies:  fusel  oil  (mixed  with  glycerin,  leaves  no  odor 
on  blotting-paper).  Ainyl  alcohol,  etc,  (neither  opalescent  nor  faint  brown  with  silver 
nitrate).  Aldehyde  or  fitik  tannin  {not  immediat-ely  yellow  with  potaasium  by  diox- 
ide). Methyl  alL'uliol  (no  formaldehyde  reaction  with  eulphuric  acid  and  fuclisin- 
suliihurou.s  acid  reagent,  when  it  is  diluted  and  oxidised  with  acid  per- 
maiiganate),  Acotone  (sodium  hydroxide,  sodium  nitroprxiaside  and 
fu'ctic  acid  give  no  purple  color)     (See  U.S. P.,  p.  36.) 

Remarks,— This  represents  the  most  concentrated  form 
of  ethyl  hydroxide  which  can  l>e  produced  by  the  mniple 
process  of  dephlegmation.  It  contains  92.3  {)er  cent*,  by 
weight  (94.9  per  cent.^  by  volume),  of  ethyl  hydroxide  and 
is  practically  the  d€odori2^  alcohol  of  the  pharmacopa^ia 
of  1890. 

It  iH  ver>'  important  to  be  able  readily  to  determine  the 
strenjijth  of  any  individual  sample  of  alcohol  on  hand,  and 
this  is  usually  accomplished  by  means  of  that  form  of 
hydrometer  called  the  alcoholometer  (already  described  oil 
p.  51),  which  is  usually  provided  with  a  scale  which  not 
merely  reads  its  specific  gravity^  but  also  the  actual  percentage  of  alcrhcl  in 
the  sample.  Of  course,  the  strength  can  be  ascertained  by  taking  the 
specific  gravity  in  any  other  manner,  in  which  event,  however,  reference 
must  be  had  to  the  alcohol  table  found  in  t  he  pharmacopoeia.     (See  U.S,  P.) 


Tic.  23<l.^Gliiu 
tTpph  l<Hg  fn*  tor . 
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It  wiQ  be  noticed  that  the  pharmacopceial  monograph  includes 
a  test  for  wood  alcohol.  This  is  based  upon  the  fact  that  grain 
alcohol  treated  with  a  dilute  acidulated  permanganate  solution  does  not 
oxidize  to  aldehyde,  while  wood  alcohol  so  treated  yields  formaldehyde. 
The  fuchsin-sulphurous  acid  reaction  given  in  the  test  shows  the  pres- 
ence of  formaldehyde.     (See  p.  585.) 

ALCOHOL  DEHYDRATUM— Dehydrated  Alcohol 
(Alcohol  Dehyd.— Alcohol  Absolutum  U.S.P.  VIII) 

A  liquid  containing  not  less  than  99  per  cent,  by  weight  of  CtHf.OH  (46.05). 
Preserve  it  in  well-closed  containers,  in  a  cool  place,  remote  from  fire. 
Summarized  Descripium. 

Colorless,  mobile,  volatile  liquid;  characteristic  odor;  burning  taste;  very  hygro- 
aoopic;  sp.  gr.  0.790  at  25^C;  otherwise  like  alcohol.     For  details  see  U.S.?.,  p.  36 

For  testa  for  identUyy  for  impurities:  Water  (does  not  blue,  anhydrous  copper  sul 
phate)  see  U.S.?.,  p.  36. 

Remarks. — Dehydrated  alcohol,  or  dbsolute  alcohol,  is  a  liquid  con- 
taining not  less  than  99  per  cent,  of  ethyl  hydroxide,  and  is  made  from 
ordinary  alcohol  by  redistillation  from  lime.  In  order  to  get  same 
"absolutely  absolute,"  which  is  sometimes  necessary  in  very  careful 
chemical  work,  it  is  mixed  with  metallic  sodium,  which  absorbs  all  the 
water  (forming  sodium  hydroxide),  and  also  some  of  the  alcohol  (forming 
sodiimi  alcoholate,  CsHsONa),  and  then  distilling  into  a  flask  closely 
fitted  to  the  condenser,  and  with  orifices  for  air  closed  by  means  of 
calcium  chloride  drying  tubes. 

To  tell  whether  absolute  alcohol  is  completely  dehydrated  is  usually 
accomplished  by  throwing  into  same  a  small  amount  of  exsiccated 
copper  sulphate.  This  is  of  grayish-white  color,  and  if  there  is  any  water 
in  the  alcohol,  the  copper  salt  absorbs  same,  becoming  partly  crystallized, 
and  assuming  a  blue  tint. 

ALCOHOL  DILUTUM— Diluted  Alcohol 
(Alcohol  DU.) 

A  liquid  containing  from  41  to  42  per  cent,  by  weight  or  from  48.4  to  49.5  per  cent. 
by  volume,  at  15.56°C.,  of  CaHft.OH  (46.05).     Preserve  it  in  well-closed  containers, 
in  a  cool  place,  remote  from  fire. 
Condensed  Recipe. 

Mix  together  500  mils  of  alcohol  and  500  mils  of  water;  at  25°C.  the  product  will 
measure  about  970  mils.    Or  else,  mix  408  Gm.  alcohol  with  500  Gm.  water. 
Summarized  Descriptwn. 

Responds  to  reactions  and  tests  given  under  alcohol;  however,  its  specific  gravity 
is  from  0.9;^0  to  0.93*2  at  25°C.     For  details  see  U.S.P.,  p.  37. 

Remarks. — Diluted  alcohol,  U.S.P.,  is  made  by  mixing  equal  volumes 
of  alcohol  and  water,  and  since  U.S.P.  alcohol  is  92.3  per  cent.,  by  weight, 
of  ethyl  hydroxide,  the  dilute  alcohol  is  41  per  cent.,  by  weight,  of  the 
same  chemical.     This  is  shown  in  the  following  figures: 

100  mils  of  92.3  per  cent,  alcohol  (sp.  gr.  0.820)  weighs  82  Gm. 

100  mils  or  82  Gm.  92.3  per  cent,  alcohol, 
plus        lOOjnils  or  lOOGm.  water 
makes    200  mils  or  182  Gm.  of  diluted  alcohol. 
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The  82  Gm.  92.3  per  ceDt.  alcohol  contain  92.3  Gni.  absolute  alcohol. 

(82  X  0.923  =  75.08) 
Hence  the  182  Gni.  diluted  alcohol  contain  the  same — 

75.68  CJm.  absolute  alcohol. 
What  percentage  of  182  is  75.68? 

T^r^  X  100  per  cent.,  or  about  41.5  per  cent. 

Note  that  100  mils  alcohol  and  lOO  mils  water  do  not  make  200  mils 
diluted  alcohol,  and  thij?  variation  from  the  theoretic  is  due  to  the  inter- 
esting fact  that  when  alcohol  and  water  are  mixed,  contraction  occurs, 
as  explained  on  p.  123. 

It  is  important  to  know  that  diluted  alcohol,  U.S.P.,  is  not  the 
** proof  spirit"  of  the  Internal  Revenue  Department  of  the  government; 
the  latter  means  50  per  cent,  by  volume  of  ethyl  hydroxide,  while  the  dilute 
alcohol,  U.S.P.,  is  from  48  to  49  per  cent,  by  volume.  As  is  usual  with 
commercial  standards,  the  Internal  Revenue  grading  is  wholly  unscientific. 

In  choosing  50  per  cent,  hy  volume  as  "proof,'*  possibly  a  correct 
standard  was  made,  as  it  is  assumed  that  most  whisky  is  about  that 
strength.  However,  the  strength,  either  above  or  below  this  point, 
is  designated  in  a  most  unfortunate  manner,  viz.,  by  saying  that  sample 
is  '*ten  below  proof*'  or  'Hwenty  above  proof,*'  Twenty  above  proof 
does  not  mean  70  per  cent,  by  volume,  but  indicates  that  100  parts  of 
such  20  above  proof  sample  are  to  be  diluted  with  water  enough  to  make 
120  parts  in  order  to  make  it  **  proof.'*  In  other  words,  **  20  above  proof'* 
means  60  per  cent,  by  volume. 

Still  more  unfortunate  is  it  that  British  excise  "proof**  is  not  the 
same  as  the  standard  of  the  Internal  Revenue  of  our  country,  but  repre- 
sents 50  per  cent.,  by  weight,  of  absolute  alcohol. 

The  rule  for  alcohol  mixing  given  by  the  pharmacopceia  is 
simply  the  expression,  in  another  form,  of  the  rule  of  alligation  given 
on  p.  59. 

Ethyl  Oxide  (C2H6),0.— This  product  is  official  as  .^ther. 

JETHER—Ether 

A  liquid  containing  not  leas  than  95.5  per  cent,  nor  more  than  OT.5  per  oent.  of 
ethyl  oxide  [(CiH^^O  =  74.08],  the  remainder  consist in^  of  alcohol  containing  a  Uttl#* 
water.  Preserve  it  in  partially  filieil,  well-cltised  contftiners.  in  n  cool  p]w*e,  renml* 
from  fire,  and  prot^ictea  from  daylight. 

Wieo  Ether  is  to  be  uaed  for  anesthesia  it  is  to  be  dispensed  only  in  smtdl,  well- 
closed  containers  and  is  not  to  be  used  for  this  purpose  if  the  container  has  been  opened 
longer  than  twenty-four  hours. 

Colorle^^t,  mobile  liquid;  characteristic  odor;  burning  sweetish  taste;  soluble  in 
about  12  Viihimca  of  water;  miseible  with  lUcohol,  cKloroform,  petroleum  benxin*  ben- 
«ene,  fixed  and  volatile  oils;  sp,  gr,  0.713  to  0.716;  b<nls  at  35*C,:  ver\'_  volAtilr  and 
inflammable;  vapor  mixed  with  air»  very  expU^sive;  air.  moisture  and  sunlight  profluc«s 
peroxides  in  it.     For  details  see  U.S.  P.,  p.  32. 

For  testa  for  iderttilij,  for  imymritif*:  aldehyde  (no  color  on  shaking  with  SN>hition 
of  potnssiiim  hydroxide).  Peroxides  (no  color  on  shaking  with  solution  of  cadmium 
and  pot aasiunr  iodide)  see  t^S.P.,  p.  33. 

Imfmrities. — Aldehyde  and  peroxides.     Details  above. 

Remark.^, — While  ether  was  known  to  Raymond  Lully  (1253-1315), 
the  present  method  of  manufacture  was  devised  by  Valerius  Corduj* 
in  the  middle  of  the  fifteenth  eentur>'»  It  is  made  by  treating  alcohol 
with  sulphuric  acid  and  distilling  immediately. 
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As  ejrplained  on  p.  572,  the  reaction  may  be  simply  expressed  as 
ring  produced  by  taking  water  away  from  alcohol,  sulphuric  acid 
Bting  as  the  dehydrating  agents  This  theory*  of  ether  formation  pro- 
^losed  by  Foureroy  and  Vauquelin  (1797)  was  accepted  until  later  inves- 
tigatioriii  proved  that  wliile  true  lis  to  ultimate  results,  the  actual  process 
was  not  so  simple  as  the  mere  removal  of  water  by  mechanical  means* 
The  factor  contributing  to  the  rejection  of  the  theory'  was  the  fact  that 
if  the  water  was  absorl>ed  by  the  sulphuric  acid,  it  would  be  closely  re- 
tained by  same,  when,  as  a  matter  of  fact,  it  is  noted  that  a  portion  of  the 
water  distils  over  with  the  ether. 

The  next  theorj^  was  the  "contact  theory'*  of  Mitschcrlich^  that 
the  ether  production  was  due  to  catalysis,  the  latter  word  a  term  found 
very  convenient  by  chemists  for  the  first  half  of  the  last  century  for 
explaining  chemical  changes  which  were  not  really  understood. 

The  discovery  of  the  real  process  was  made  by  Liehig  (1839),  who 
proved  that,  during  the  formation  of  ether,  an  intermediate  product, 

eth^dsulphuric  acid,  SC)s<^p  jj    is  produced. 

This  is  sometimes  called  '^ sulphonnic  ociVi,"  and  forms  salts,  one 
of  which,  sodium  sulpho^inate,  had  some  medical  prominence  some 
years  since,  being  recommended  by  Dr.  Rabuteau  as  a  purgative  in 
doses  of  25  grammes. 

Liebig's  discovery  of  ethyl-sulphuric  acid  was  supplemented  by 
the  researches  of  Williamson  (1850),  whose  complete  theory  of  ether 
formation  is  now  accepted  as  truth. 

According  to  this,  alcohol  treated  with  sulphuric  acid  forms  ethyl- 
sulphuric  acid  and  water  (equation  a).  This  ethyl-sulphuric  acid  comes 
in  contact  with  more  alcohol,  liberating  ether  and  sulphuric  acid  (equa- 
tion 6): 

(a)  Cin»OH        +     HjSOi        =     CHiSOJl     -h     H,0. 
{b}  CH^OiH    +     C,H*OH    -     (C,H»),0        +     H,SOt. 

It  will  be  noted  that  the  above  reaction  finishes  with  as  much  acid 

it  began  with,  and  this  is  a  fact,  a  small  quantity  of  stUphuric  acid 
^Wng  capable  of  etherizing  a  large  quantity  of  alcohoL 

The  only  reason  why  the  same  sulphuric  acid  cannot  be  used  in- 
definitely is  the  fact  that  the  acid  finally  Incomes  so  greatly  diluted  with 
water  that  it  is  incapable  of  further  chemical  action. 

As  to  the  practical  details  of  ether  formation,  the  sulphuric  acid  is 
placed  in  a  suitable  container  (still  body),  gently  warmed,  and  upon 
it  the  alcohol  is  allowed  to  trickle  slowly.  Contact  of  the  alcohol  with 
the  acid  is  followed  by  tlie  formation  of  ether,  which  is  immediately  dis- 
tilled. The  distillate  usually  contains  about  74  ]wt  cent,  of  ethyl  oxide^ 
and  in  this  form  was  official  in  the  pharmacopceia  of  1880.  The  greater 
portion  of  the  alcohol  can  lie  removed  by  cautious  distillation,  and  ether, 
U.S.P.,  which  was  called  (riher  fortior  in  U.S.P.  1880,  is  directed  to  eon- 
tain  from  95.0  to  97.5  per  cent,  of  ethyl  oxide. 

Ether  cnn  he  made  from  Pititsch  gas,  a  product  of  the  destructive  diBtilUtion  of 
petfoleuni.  With  the  use  of  tax-free  alcohol,  however,  ether  can  be  made  chea^ier 
from  that  source  than  from  Pintsch  gtia. 

Ether  is  a  clear,  limpid  liquid  of  specific  gravity  0,716,  boiling  at 
37*C.,  and  as  it  is  exceedingly  volatile,  must  be  kept  in  tightly  closed 
bcittJeis  away  from  a  flame.  It  is  used  in  pharmacy  as  a  solvent,  being 
the  menstruum  formerly  directed  in  the  preparation  of  the  oleoresins. 
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237. —  Nn»ai 
bottle. 


8<jme  siimplea  of  ether  have  been  known  to  explode  as  the  Inst  portions  in  biiag  ' 
distillcMi,     This  phenomenon  is  due  tu  presence  uf  hydrogen  dioxide  in  tba  iMiwplit 
di  Bit  lied  and  it  will  be  not«d  above  that  the  present  phnnnacopoHn  gives  A  tatt  Tor 
peroxides* 

Its  medicinal  use  is  as  an  anesthetic,  while  in  iiiinuta  quantitiaH  it 
acts  as  a  sedative* 

Dose. — 1  mil  (15  minims), 

Stfrup  of  eihrr  of  the  French  Codex  is  well  Adjipted  for 
udministrtttion  of  ether  ns  a  sedative.  This  is  miwie  by 
agitating  aOO  parts  uf  sypjp  with  30  parta  of  ether  in  & 
bottle  provideii  with  an  orifice  at  the  bottom  (the  Thudirum 
naeal  douche  bottle,  Fig.  237»  with  rubber  tube  replnced 
by  a  enrk).  Kther  is  macerated  with  the  8>Tup  for  five 
or  six:  days  with  occasional  agitation;  then  it  is  allowed  to 
stand,  and  the  clear  s>Tup  drained  off  from  the  etheniil 
niLxture,  which  floats  on  the  surface.  Thia  ia  the  only 
satisfactorv"  way  of  makinjij  syriap  uf  ether 

Schlcim^H  solution  was  introduced  some  years  ago  an  the 
safest  form  of  anesthetic. 

There  are  three  forms  of  the  soliition  recom mended  by 
Dr.  Schleich  for  anesthesia  for  short,  moderate,  or  long 
periods  respe  c  t  i  v ely : 

1,  Chlorofonn    45^  ether   180,    petroleum    ether   15, 
douche    Boiling*point,  38°C. 

(B.p,  eo^-es^) 

IL  Chloroform  45,  ether  150,  petroleum  ether  15* 
Boiling-point,  40*^C. 

II L  Chloroform  30,  ether    80,  petroleum  ether  15.     BoihuR-point,  42'C, 

It  is  an  open  question  as  to  whether  such  mixtures  ever  possess  definite  boilinK- 
points. 

In  dispensing  these  the  pharmacist  must  be  careful  to  use  petroleum  ether  and 
not  commercial  benzin.  Fur  similar  purp«»ses  is  the  **  A.  C.  E,  Afixture,*'  which  con- 
Bists  of  alcohol,  1  fluidounce;  chloroform^  2  fluidounces,  and  ether,  3  flutdounces. 
This  is  ver>'  popular  in  English  hospitals. 

Two  much  used  preparations  of  ether  are  spirU  of  eihtr  I7.S.P*  (p,  170)  and  com- 
jmund  Apirii  of  dlier  N.F-  (p.  182), 

The  following  esters  of  ethyl  hydroxide  are  important  pharmaceuticals. 
SPIRITUS  ^THERIS  KITROSI— Spirit  of  Nitrous  Ether 
(Sp.  -ffith.  Nitros,— Sweet  Spirit  of  Nitre) 

An  alcoholic  solution  of  ethyl  nitrite  [CiH*NO|  ^  75.05I,  containing  not  leas  th 
%,B  per  cent,  nor  more  than  4.5  per  cent,  of  CtH»NOt*     Pres*'rve  it  m  small,  well' 
stoppered,  dark  amber-«*olurcd  bottles,  in  a  cool  and  dark  place,  remote  from  fir^ 
Condenseti  Recipe. 

Mix  40  mils  of  sulphuric  acid  with  120  mils  of  water  and  after  eooHn"  ^'^'^  170 
mils  of  diluted  alcohol  and  chill  in  a  freezing  mixture.     Add  to  thia  liqr  sy 

little  a  solution  of  100  Gm.  sodium  nitrite,  in  280  mils  of  water.     Separa  iiyl 

nitrite  resulting  from  the  reaction  and  wash  with  iced  water,  then  with  a  chilled 
sodium  carbonate  solution  and  lastly  dry  with  cold  dehydrated  potassium  carbonate. 
The  ethyl  nitrite  thus  purified  is  poured  into  500  Gm,  alcohol  contained  in  a  tared 
flask  and  the  solution  is  then  weighed.  Havingj  thus  ascertained  the  weight  of  tbt 
ethyl  nitrite^  add  enough  alcohol  to  make  the  finished  spirit  weigh  twenty-two  timM 
iia  much  m  the  ethyl  nitrite  used.  For  details  see  U.8,P.,  p.  403. 
Sum marized  Description , 

Clet^r,  mobile,  volatile  inflammable  liquid;  pale  yellow  or  faint  green-yellow  color; 
fragrant  ethereal  odor:  sharp  burning  taste;  neutral  to  litmus  when  fresh;  b^eocnw 
acid  on  exposure  to  tight  and  air;  should  not  efferveac'e  with  potaseiuni  bicarbooatt; 
ap,  gr.  0.823;  boils  under  proper  conditions  at  05 *C, 
Fur  details  nee  U.8.R,  p.  404. 

For  I'Mh  for  iiicfUity,  for  impuriiieg:  aldehyde  (should  not  turn  yellow  or  brown 
when  treated  with  potassium  hydn^xide  solution)  aee  U,S.P.,  p.  404  and  abo  Part  V 
of  this  btjok. 

Outlim  tif  Aumy, — An  aliquot  part  of  a  neutral  alcoholic  solution  reprtsMBltSli 
the  exact  weight  of  about  4  mib  of  the  spirit  is  mixed,  in  a  nitrometer  with  10  mHA  of 
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potafldum  iodide  T.S.  and  with  5  mils  of  diluted  sulphuric  acid.  The  gas  evolved  by 
the  reaction  is  measured  (in  between  20  and  60  minutes)  and  the  temperature  and  the 
barometric  pressure  is  taken.     The  factor  of  calculation  is 


mib  of  gas  X  0.307 
Weight  of  spirit  taken 


«  percentage  of  ethyl  nitrite. 


For  the  correction 
p.  404. 


of  this  to  observed  temperature  and  barometric  pressure  see  U.S.P., 

Remarks. — The  manufacture  of  this  body,  as  abeady  outlined  on 
p.  672,  is  performed  by  treating  alcohol  with  nitrous  acid  in  the  pres- 
ence of  sulphuric  acid.  Nitrous  acid  itself  is  rather  an  unstable  com- 
pound, hence  in  the  official  preparation  it  is  obtained  by  treating  sodium 
nitrite  with  sulphuric  acid.  Besides,  in  this  and  all  other  esters,  a 
dehydrating  agent  (usually  sulphiu*ic  acid)  is  necessary  to  remove  the 
water  which  is  the  side  product  in  ester  formation  (p.  572). 

While  the  processes  of  manufacture  of  spirit  of  nitrous  ether  in  the 
present  pharmacopoeia  and  in  that  of  1890  are  similar  as  far  as  the  forma^ 
tion  of  ethyl  nitrite  is  concerned,  the  two  recipes  differ  materially  as  to 
the  separation  of  the  ethyl  nitrite  from  the  reacting  solution.  The  recipe 
of  the  present  pharmacopoeia  provides  that  the  reaction  take  place  in  a 
vessel  surrounded  by  a  freezing  mixture,  and  that  the  ethyl  nitrite 
formed  (insoluble  in  and  lighter  than  water)  be  separated  from  the  aque- 
ous layer,  freed  from  acid  by  treatment  with  sodium  carbonate  solution, 
and  from  wat^r  by  use  of  exsiccated  potassium  carbonate,  and  then 
mixed  with  twenty-one  times  its  weight  of  alcohol. 


Fig.  238. — Upright  condenser  for  spirit  of  nitrous  ether,  U.S.P.  1800. 

In  the  process  of  1890  the  reaction  takes  place  at  normal  temperatures,  and  the 
ethvl  nitrite  is  separated  by  distillation,  the  details  being  as  follows: 

In  a  capacious  flask  is  placed  sodium  nitrite  dissolved  in  water  and  the  alcohol. 
The  flask  is  tightly  fitted  with  a  two-hole  cork,  through  one  hole  of  which  passes  a 
separatory  funnel,  while  through  the  other  passes  a  glass  tube  connected  with  an 
appropriate  series  of  condensers.  The  sulphuric  acid  is  diluted  with  water^  and  while 
still  warm  the  mixture  is  allowed  to  trickle  on  the  sodiimi  nitrite  solution  m  the  flask 
through  the  separatory  funnel. 


PRINCIPLES   OF   PH  ARM  ACT 


This 


the  following  reaciiona  r 

2NaNO,     +     HtSOi      -     Ns,80i 
C,H*OH     -h     HNO,      =     CH^Ot 


M- 

^ 


+  2HN0^ 
+     HA 

The  ethyl  nitrite  libera tecl,  being:  very  volatile,  passes  over  into  the  condenaer,  fp 
which  it  emerges  as  a  light  yellow  liquid,  having  the  odor  of  apples,  boiling  at  18"C,^ 
and  with  specific  gravity  0^900  at  IS'^C.  From  this  ethyl  uitrite  traces  of  neid  jire 
removed  by  washjiig  with  a  cold  solution  of  sodium  carbonate,  and  the  eater  is  th«i 
free<l  frcmi  water  by  treating  with  dried  potassium  carbonate  and 
finally  mixed  with  twenty-one  tiroes  its  own  weight  of  alcohol* 

In  order  to  obtain  a  giwd  yield  of  the  exceedingly  volatile 
ethyl  nitrite  great  eare  must  be  taken  for  thorough  condefUM' 
tion.  This  ia  beat  accomplished  by  the  apparatus  shown  in  Fig* 
238»  where  the  vapors  are  first  paaned  \ip  a  tall  tube  and  then 
jmssed  down  in  the  smaller  ^wsk^  in  transit  pjissing  thrtJUgh  a 
layer  of  ice  ancl  salt.  By  such  a  method  a  yield  as  large  as  52 
Gm.  has  been  obtained  from  55  mils  alcohol^  the  theoretic  yield 
being  67  Gm.  of  nitrite  from  55  mib  alfohol. 

The  actual  operation  runs  smoothly^  provided  due  care  ia 
taken  that  the  ethyl  nitrite  passes  over  regularly  and  without 
sudden  rushes.  This  is  accomplished  by  constantly  agitating 
the  reaction  flask.  If  this  is  not  done,  the  liquid  in  the  flask 
forms  two  layers,  the  sulphuric  acid  being  below  and  the  to- 
dium  nitrite  solution  above.  If  these  two  layers  are  permilted 
to  form,  agitation  may  result  in  a  sudden  production  of  large 
quantities  of  ethyl  nitrite  with  sufficient  force  to  cause  an  ex- 
plosion. The  tenifierature  at  the  reaction  is  visually  suffieient 
to  distil  over  all  the  ethyl  nitrite  fonned.  However,  it  ia  a 
matter  of  w^isdom  to  finish  the  operation  after  the  reaction 
appears  to  have  ceased,  by  gently  warming  the  mixture  by 
means  of  a  water-bath. 

The  finished  spirit  of  nitrous  efcher  is  an  aloohoUc 

solution  of  pure  ethyl  nitrite^   and   does  not   repre^rnt 

the  original  sweet  i^pin't  of  nitre,  which  wa«  prepared  by 

p     Mti— curtm»  *  distilling  aloohol  with  a  mixture  of  nitric  and  siilpburic 

**  ^nitrometer"*"*  acids.    Thc  akohol  ill  the  latter  case  acts  as  a  reducing 

agent  on    the    nitric    acid,    and,    inversely*    the    nitric 

acid  oxidiaes  certain  portions  of  alcohol,  with  formation  of  aldehyde. 

The  reactions  are  as  follows: 


CH.CH,OH 


HNO,     = 
HNO,     « 


CH,CHO 
CHiNO, 


HNO, 
HiO, 


+     H,0. 


Fresh  spirit  of  nitrous  ether  contains  4  to  5  per  cent,  of  ethyl  nitrite, 
and  as  it  rapidK-  deteriorates  on  standinj^,  should  he  eit  her  freshly  prepareti 
or  iLSSiiyed  from  time  to  time*  The  method  of  assaying  is  not  difficult 
and  quite  interesting. 

In  the  present  pharinacopcria  the  process  is  made  exact  and  complex 
by  lining  a  weighed  amount  of  the  spirit;  in  the  pharmacopceia  of  1890 
it  was  directed  thai  5  mils  of  the  spirit  should  he  poured  into  an  appropri* 
at^  nitrometer,  and  that  there  be  then  added  solution  of  potassium  iodide 
and  diluted  sulphuric  acid,  whereupon  the  resulting  decomposition  yielded 
the  gas  NO  or  N2O3,  as  shown  in  the  following  equation: 


CHsNOt    -h    KI    H-    HiSOi 


CjHiOH    +    KM8O4    -h    I+NO 


The  nitrometer  is  a  graduated  tube  shown  in  Fig.  239 ^  but  in  lieu  of 
the  expensive  apparatus  fair  results  can  be  obtained  by  using  a  Squibb 
urea  apparatus. 

The  gas,  N1O2,  forces  down  the  salt  water  with  which  the  nitrometer  is 
filled,  and  thus  the  volume  of  the  gas  evolved  can  be  easily  read*     The  5 
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2 ~  of  ethyl  nitrite  Bhould  yield  55  mils  of  nitrogen  dioxide  gas.     The 

"^present  pharmacopoeia  also  directs  that  the  volume  of  NsOa  gas  bo  ad- 
justed to  the  temperature  25*'C.  and  the  barometric  pressure  of  700  mm. 
of  mercunrv     (Se«»  p,  595.) 

The  arithmetic  of  the  above  statement  that  5  mils  spirit  of  nitrous  ether  should 
yield  55  mils  nitrogen  dioxide  is  as  follows: 

o  mils  spirit  (sp.  ^r.  0,823)  weigh  5  X  0.823  *  4.115  Gm. 

4,115  Gin.  spirit  (4  per  cent.)  contain  4J15  X  0-04  =-  0JtS46  Gm.  ethyl  nitrite. 


CtHiNO,     +     KI 
74.15 


We 


+     HtSO*     - 


CsHiOH     +     KHHO4     4-     1     +     NO 


from  the  Al)ove  equation  that 

74.15  Gm.  ethyl  nitrite  yield  29.81  Gm.  nitrogen  dioxide. 
Then  0.1646  Gtn,  ethyl  nitrite  yields  ^*"*?i4isoo  X  29.81  Gm.  nitrogen  dioxide, 

or  0.0661  Gm.  nitrogen  dioxide. 
1000  mils  nitrogen  dioxide  weigh  1.2281  Gm.  (page  924). 

Then  0.0661  Gm.  nitrogen  dioxide  measures  ®*h22SiX  1000  mils,  op  53,8  mils. 

Hence,  it  will  he  seen  that  a  spirit  of  nitrous  ether»  5  mils  of  which  will  yield  55 

mils  nitrogen  dioxide  gas,  must  contjiin  slightly  more  than  4  per  cent,  ethyf  nitrite. 

Sweet  spirit  of  nitre^  as  the  preparation  is  popularly  called,  is  valuable 
in  a  febrifuge  and  diuretic. 

Dose. — 2  mils  (30  minims). 

Mthtt  Aceticus  (U.S.P.  VIII;  N.F.  IV),  or  ocdur  Hher,  contains  at  least  96  per 
cent,  by  volume  of  ethyl  acetate  CjH|CiH»Oi.     The  method  of  manufacture  La 
similar  *t^  that  of  ethyl  nitrite,  namely^  treating  alcohol  with  sodium  acetate  and 
sulphtmc  acid  l>v  the  following  reaction : 
C1H.OH    -f    NaCiHiO.     -f     HtSO*     =     CHiCtHaOj     -f     NaHSO*     +     Hrf>. 

The  sodium  acetate  and  alcohol  are  mixed  in  the  distilling  flask  and 
the  sulphuric  acid  allowed  to  trickle  in  from  a  separatory  funnel, 
the  mixture  warmed,  and  the  resulting  ethyl  acetjite  distilled. 

Acetic  ether  is  a  liquid  of  very  delightful  odor,  and  is  one  of  the 
most  popular  of  the  fruit  ethers  used  m  preparing  artificial  flavoring 
extracts,  the  other  ethers  utilized  for  the  purpose  being  butyric  ether, 
amyl  acetate,  and  pel  argon  ic  ether. 

Acetic  ether  is  of  considerable  value  in  organic  chemistry  as  a  crystal* 
Using  solvent.  It  has  but  little  medit-inal  use  but  is  rtrmiotinies  irrven 
■A  a  stimulant  in  15-minim  doses. 

Ethyl  Sulphate  (CgHs)jS04. — This  it?  a  constituent  of 
the  official  ethereal  oil. 

Oleum  ^thereum(r.S.P.  VIII;  N.F.  IV),  or  cthere^  oil,  is  msnu- 
liu^tured  by  treatment  of  alcohol  with  sulphuric  acid,  allowing  the  mix- 

teto  macerate  for  twenty-four  hours,  then  pouring  same  into  a 
ft,  and  disUlUng  the  rnixttirc  until  the  frothy  residue  of  the  retort 
riees  to  the  point  where  there  is  danger  of  it  running  over.  This  rejiction 
}*ields  varymg  quantities  of  ethyl  sulphate  and  ethvlsulphovinate^  and 
the  resullmg  product,  called  ^*hta»y  oil  of  wine/'  is  dissolved  m  an 
equal  volume  of  ether. 

In  the  process  large  (quantities  of  ether  are  formed,  for  it  will  be 
noticeil  that  the  pr«Miuct  is  manufactured  bv  a  method  very  simitar  to 
that  uf  the  niiinufscture  of  ether  and  witfi  exactly  the  same  constit- 
uent^ the  diflercnce  in  the  nuuiufacture  being  summed  up  briefly  as 
foUowa:  Alcohol  olus  Mjlnhuric  acid  plus  immediate  distillation  f^ves 
ether.     Alcohol  plus  Bulphuric  acid  plus  distillation,  after  standing,  gives  ethereal  oil. 

The  yield  of  ethereal  oil  is  alniut  20  mils  of  the  Formular>'  product  from  1100 
mils  alcohol,  an  output  so  small  as  to  be  scarcely  worth  the  pharmacist's  time  to 
manufacture.  TTie  very  fact,  however^  that  the  yield  is  small  makes  ihf*  i^thereal  oil 
very  expcnni  '  lienee  liable  to  adulteration,  and  it  ii*  said  that  tl    '  .mount 

of  the  eo-TM  real  oil  on  the  market  consists  merely  of  the  1  ^te  in 

the  process  in  un-  uianufacture  of  ether,  and  even  this  is  stimetimes  umin.*  li^^evl,  one 
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of  the  favorable  adulteriinig  being  caAt^r  oU,  which  liquid  has  about  the  same  i 
gravity  aa  ethereal  oil.  Tliia  falsification*  however^  can  be  easily  detected  by  i 
of  the  pjermanent  greasv  stain  that  such  ethereiil  ail  will  leave  on  filter-paper,  wheresui 
true  ethereal  oil  is  unilormly  volatile.  Ethereal  oil  is  a  light  yellow  liquid^  liavitig 
n  peculiar  penetrating  odor,  used  aa  a  constituent  of  compaund  spirii  cf  ciher^  N,F., 
and  is  in  itself  a  stimulant. 

The  manufacture  of  ethereal  oil  gives  interesting  proof  of  the  presence  of  carbon 
in  alcohol,  the  residue  from  the  distillute  of  a  mixture  of  pure  sulphuric  acid  and 
alcohol  consisting  primarily  uf  carbon. 

^thylis  Carbamas  (U.S^P.). — Ethyl  carbamate  can  best  be  considered 
anions  the  compounds  of  carbonic  acid  (p,  676), 

Acetaldehyde  is  the  aldehyde  of  ethyl  alcohol,  and  its  original  name 
has  Ijeen  shortened  and  employed  as  the  name  for  the  entire  class  of 
aldehydes,  even  as  the  class  called  alcohols  are  named  after  the  original 
type,  grain  alcohol. 

Aldehyde  was  discovered  by  Fourcroy  and  VanqueUn  in  1800,  Lie- 
big,  observing  that  aldehyde  differed  from  alcohol  in  the  loss  of  hydrogen 
atom,  named  the  finished  product  '*  alcohol  dehydrogenatns/'  By  com* 
bining  the  first  syllables  of  the  two  words  the  name  aldehyde  was  devised. 

It  will  be  noticed  that  the  aldehydes  are  not  named  after  the  hydro- 
carbons from  which  derivt^d^  but  from  the  acids  they  yield  on  oxidation. 
Thus  the  aldehyde  under  consideration  is  never  called  ethyl  aldehydCr 
but  acetaldehyde,  likewise  the  aldehyde  of  methyl  is  not  called  methyl 
aldehyde,   but   formaldehyde,  because  eventually  yielding  formic  acid. 

Ordinari,^  aldehyde  is  CHjCHO;  like  other  aldehydes,  it  is  made  by 
the  oxidation  of  the  corresponding  alcohol — in  this  case,  ethyl  alcohoL 
Ethvl  alcohol  is  C^HftOH,  and  its  formula  can  be  written  CH|CH|OH, 
or  even  CH3CHHOH, 

Suppose  this  be  oxidized  by  bringing  it  in  contact  with  some  sub* 
stance  yielding  oxygen,  like  potassium  dichromate  and  sulphuric  acid — 
we  get  a  reaction  like  the  following,  the  underscored  hydrogen  and  oxygen 
atoms  separating  as  water,  the  new  oxygen  atom  going  into  the  com- 
pound : 


CH.CHHOH 


o 


H|0     +     CHjGflO    (acetaldehyde). 


The  manufacture  of  aldehyde  is  accomplished  by  treating  ethyl 
alcohol  with  a  mixture  of  potassium  dichromate  and  sulphuric  acid,  a 
very  simple  and  pretty  experiment*  The  orange*re<l  solution  of  chromic 
acid  formed  when  potassium  dichromate  and  sulphuric  acid  are  mixed 
shows  the  process  of  oxidation  by  changing  to  green  as  it  parts  with  its 
oxygen,  the  green  color  being  due  to  the  formation  of  chromium  sulphate, 
Cr,(Sni)4.     Aldehyde  is  a  liquid  of  characteristic  odor,  boiling  at  21*^. 

It  is  not  official,  but  its  fwlymer,  paraldehyde,  is  accorded  pbarmi- 
copoeial  recognition. 


PARALDEHYDTTM— Paraldehyde 
(Paraldehyde 

A  polymer  [(CH|CHO)i  ^  132.10]  of  acetaldehyde.     Preserve  it  in  weU-cloaed 
containers,  in  a  cool  pbce,  protected  from  light. 
Sumnmrizcd  De-tm/^uw. — 

ColurleKS  tntfL^ parent  liqaid;  strong,  charaotcriatjc  hnt  not  nnptcittfiant  odor; 
ImniifiL'  i\\vtt  ifioliii^  tajste;  aoluble  in  »  vuluines  of  wuter;  miscible  with  alcohol, 
c  it;  Hp.  gr,  0.990;  boiUi  at  120'  to  l"25*C.,  congcak  at  about  fi^C 

J-  \\t  p.  311. 
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For  teats  for  identiiy.  for  imtmritiea:  fusel  oil  derivatives  (no  disagreeable  odor  left 
on  evaporation).  Ainyl  alcohol  (no  oily  drops  on  dissolving  in  water).  Sulphuric  acid 
(no  turbidity  with  barium  chloride).  Hydrochloric  acid  (no  opalescence  with  silver 
nitrate).  Free  acid  (a  type  of  titration  with  normal  alkali).  Acetaldehyde  (not 
yellow  or  brown  with  potassium  hydroxide).     For  details  see  U.S. P.,  p.  311. 

Remarks. — This  body  represents  the  condensation  of  three  molecules 
of  aldehyde,  hence  has  the  formula  (C2H40)8. 

This  is  the  first  example  of  condensation  we  have  considered,  and  it  is 
of  interest  to  know  that  such  does  not  merely  mean  the  compression 
of  three  molecules  of  a  substance  into  one  molecule  of  a  new  compound, 
but  that  in  this  process  of  changing,  the  character  of  the  compound 
becomes  considerably  altered.  Thus  to  paraldehyde  is  given  the  struc* 
tural  formula — 

H  CH, 

Y 

o     o 

/       \ 

H— C O C 

I  /\ 

CH,  H       CH, 

The  condensation  of  aldehyde  to  paraldehyde  is  accomplished  by 
passing  hydrochloric  acid  gas  through  the  former.  Paraldehyde  is  a 
liquid  of  peculiar,  pungent  odor,  specific  gravity  0.99,  boiUng  between  120** 
and  125^C.  It  is  a  sedative  and  hypnotic  of  particular  v^ue  in  cases  of 
delirium  tremens. 

Dose, — 2  mils  (30  minims). 

CHLORALUM  HYDRATUM— Hydrated  Chloral 
(Chloral.  Hydrat— ''Chloral"— Chloral  Hydrate) 

A  compound  of  trichloraldehyde  or  chloral,  with  the  elements  of  one  molecule  of 
water.     It  conUins  not  less  than  99.5  per  cent,  of  C,HC1,0  4-  H,0  or  CCl,  COH  4- 
HtO  (165.4).     Preserve  it  in  tightly  stoppered  bottles,  in  a  cool  place,  protected  from 
light. 
Summarized  Description, 

Rhombohedral.  colorless  crystals;  aromatic  penetrating  slightly  acrid  odor;  bitterish 
caustic  taste;  slowly  volatile:  soluble  in  about  0.25  part  of  water,  in  about  1  part  of 
alcohol;  in  about  3  parts  of  cnloroform,  and  in  about  1.1  parts  of  ether;  also  soluble  in 
fixed  oils  and  in  oil  of  turpentine;  decomposed  by  alkalies  into  chloroform  and  a 
formate.     For  details  see  U.S.P.,  p.  108. 

For  tests  for  identity,  for  impurities:  chloral  alcoholate  or  ethyl  carbonate  (vapors 
on  ignition  are  not  inflammable).  Hydrochloric  acid  and  chlorides  (alcoholic  solu- 
tion not  made  turbid  by  silver  nitrate).  Organic  impurities  (does  not  darken  con- 
centrated sulphuric  acid)  and  for  assay  see  U.S.P.,  p.  108  and  also  Part  V  of  this 
book. 

Remarks. — Chloral  hydrate  was  discovered  by  Liebig  in  1832,  but 
wa.s  considered  merely  as  an  interesting  chemical  rarity  until  its  real 
value  as  a  sedative  was  discovered  in  1869  by  Liebreich. 

The  former  pharmacopoeial  name,  chloral,  is  a  misnomer,  as  the  true 
chloral  is  a  liquid  which,  on  addition  of  one  molecule  of  water,  forms  the 
crystalline  official  substance. 

Chloral  is  an  aldehyde,  the  three  hydrogen  atoms  of  whose  methyl 
group  are  replaced  by  chlorine,  as  shown  by  comparison  of  formulas: 

CH,CHO  CCl,CHO 

Aldehyde.  CbloraL 


feoo 
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Chloral  is  made  by  passing  chlorine  gas  through  alcohol.  Chlorine 
acts  a8  an  oxidizinj^  agent — ^that  is,  it  is  one  of  those  substances  by  which 
oxygen  can  be  brought  in  contact  with  and  united  to  a  body*  We  have 
seen  just  above  that  alcohol,  when  oxidizedi  is  converted  into  aldehyde. 
When  chlorine  is  employed  as  the  oxidizing  agent,  it  also  replaces  the 
hydrogen  of  the  aldehyde  forming  chloral.     The  stages  of  the  process  are: 


CHiCHHOH 

Alct>bol 


Aldebyde, 


C'CUCHO 

CJilonl. 


The  complete  equation  of  the  manufacture  of  chloral  from  alcohol  h 
as  follows: 

CllirHtOH     +    CI,     =     CHsCHO     +    2iia. 
CH.CHO         H-     CU     =     CGbCHO    -f     :iHC:i. 

In  manufacturing  chloral  by  this  process  there  is  usuall}'  produced, 

OH 
besides   chloral  h3^drate,  a   body,  chloral  alcoholate,  CCl3Cir3.w,  |. 

the  therapeutic  effect  of  which  is  quite  harmful,  and  hence  great  caution 
should  be  taken  to  avoid  mnie  in  official  chloral.  The  phannacop<eial 
test  for  it^  detection  is  given  above. 

Chloral  alroholate  is  removed  during  the  manufacture  of  chloral 
hydrate  l>y  upright  distillation  from  ooneentrated  sulphuric  aeid.  Thia 
decomposes  the  alcoholate,  while  pure  chloral  Ls  unelmnged. 

Chloral  hydrate  is  a  white  solid,  occurring  in  crystals  or  in  whito 
amorphous  sctJes.     It  is  vers-  soluble  in  water. 

As  stated  above,  chloral  hydrate  is  quite  soluble  in  water,  and^ 
therefore,  it  is  used  to  prepare  a  so-called  100  per  cent,  solution,  that  is, 
a  solution  of  one  avoirdupois  ounce  to  a  fluidounce.  However,  it  is 
scarcely  worth  while  to  keep  the  solution  on  hand,  as  it  ran  be  so  easily 
prepared,  and^  moreover,  the  solution  spoils  on  standing,  the  chloral  I 
decomposing  into  formic  and  hydroehloric  acids. 

Chloral  hydrate*  should  never  1m^  tlispensed  in  alkaline  solution,  as 
during  the  reaction   chloroform   is   produced: 


CCUCHO 

+ 

KOH 

CHCI, 

-f 

KrooH 

CMofml- 

PoiaMium 
hydroxidts 

Chloroforui. 

This,  as  noted  on  p*  580,  is  a  method  of  making  ver>'  pure  chloroform. 

Chloral  hydrate  is  one  of  the  most  valuable  hypnotics,  but,  on  the 
other  hand,  its  abuse  is  one  of  the  most  dangerous  of  the  many  drug 
habits. 

Dose. — 500  milligrammeii  (8  grains). 

Chloral  hydrate,  when  rubbed  with  camphor,  thymol,  or  menth«>l, 
is  converted  into  a  thick,  viscid  liquid,  the  former,  under  the  name 
chhrol  cnmphor,  has  considerable  vogue  as  a  local  sedative  for  gumt>oils 
and  the  Uke,  and,  according  to  the  National  Formulary,  is  made  by 
rubbing  together  equal  quantities  of  chloral  and  camphor  until  liquefied* 

Quite  a  number  of  derivatives  of  chloral  are  used  as  medicines. 

Chloral  formamidum  (U,S,P,  VIII),  or  Moral  f^nnnmuk,  is  made  by  tro?\Tftig 
jitihydroua  chloral  with  formaiiiidc,  hs  oxpresi^  in  the  fulluwing  equuliou: 

Chlonib  Fomiainide,  Chloral  fonuiunidc 

CCbCHO        4-        nOONH,        -        CCI,CH<*^^^^,qjj^ 

imd  ia  typical  of  a  large  aumb«r  of  c*onderi!uiti<m  prcxlucta  of  chloral  where  thi^  im^uji 


fraebond. 


eonveriod  into  the  group — ' 


^-h  "K- 


meaalag  any  rndido  wiUi 


ETHANE    DERIVATIVES 


601 


Chloralforniamidc  (cir  Mtrndtimide^  a«  it  \n  sometimes  cislled)  iii  uacd  Mk  &  hypnotic, 
iti  I5-grain  doses. 

OH 
Uiml,  or  MoTolurtthane^  CClt<J^JJJ COOC  H     ^**  ^ade  by  the  ooinbination  of 

oral  and  urethane  and  precipiiatiLm  of  the  crystals  from  the  reactitiK  Liquid  by 

litton  of  concent  rated  hydrochloric  acid. 

Ural  ia  in  the  form  of  triinspari»nt  crystals  mtHtinpt  at  103®C.t  insoluhle  in  water, 
and  uaed  as  a  hypnotic.     Somufd  is  e  thy  la  ted  uraL     (Si*e  page  677.) 

Hypnal  is  a  mixture  of  cfilaral  (45  per  cent.)  and  atUipyrine  (5*5  jH*r  cent.).  It 
melta  at  5$°C.,  and  is  uaed  as  a  hypnoHc  in  15-grain  doses. 

Acetic  Acid  (CHjCOOH). — This  important  conipouiKl  was  known  to 
the  ancients  in  the  form  of  vinegar,  a  produet  of  the  fermentation  of 
wine.  The  concentrated  form  of  acetic  acid  was  not  known  until  1700, 
when  prepared  by  Stahl,  its  production  being  aceonipli^shtnl  only  tifter 
it  was  discovered  that  one  of  the  products  of  the  destructive  distillation 
of  wood  was  acetic  acid,  this  discovery  being  made  by  Glauber  in  1G48, 
who  called  the  finished  product  wood  nncgar. 

The  chemical  analysis  of  absolute  acetic  acid  was  not  accomplished 
until  1814,  when  Berzelius  gave  careful  study  to  the  structural  character 
of  the  compound. 

Acetic  acid  occurs  naturally  in  the  sap  of  some  plants,  is  usually  a 
constituent  of  sweat,  and  is  found  as  organic  esters  in  some  oils;  thus, 
croton  oil  contains  acetin  (glyceryl  acetate). 

Acetic  acid  has  Iwcn  produced  by  syntheaiH  from  carbon  diaulphide. 
Carbon  diFulphide  plus  chloroform  gives  carbon  tetrachloride,  CCI*. 
This  hKKlv,  vmder  treat nicnt  with  metallic  ^niium,  gives  ethylene  chloride,  CsH4Clfj 
I  eventually  ethane  hexachloride,  CjCU.     Ethane  hcxachloride  treat-ed  with  water 
yields  trichloracetic  acid,  CCUCOOH,  and  this,  by  reduction,  gives  acetic  acid. 

Of  course,  the  above  method  is  of  purely  theoretic  interest,  the 
'Ipetual  manufacture  of  acetic  acid  being  either  from  the  distillation  of 
wood  or  by  the  oxidation  of  alcohol. 

The  latter,  when  diluted  and  under  the  influence  of  the  mother  of 
vinegar,  Mxjcodcrma  acetij  is  converted  into  vinegar,  which  represents 
a  weak  acetic  acid.  The  commercial  acetic  acid,  however,  is  produced 
by  the  destructive  distillation  of  wood. 

As  already  explained  on  p.  584»  wood,  on  being  subjected  to  heat, 
>ields  a  tarry  distillate,  called  crude  pyroligneous  acid  (ptjraa,  meaning 
fire,  and  lig^num,  wood),  which  is  composed  chiefly  of  wood  alcohol, 
acetic  acid,  and  acetone. 

The  separation  of  acetic  acid  from  this  distillate  has  already  been 
given,  so  suffice  it  to  say  that  a  very  large  quantity  of  acid  is  produced 
by  such  treatment  of  wood,  and  it  has  been  found  that  the  great  heat 
formerly  thought  nece^ssary  to  decompose  same  is  imnecessar>\ 

Acetic  acid  can  best  be  prepared  by  cutting  oak  wood  in  appro- 
priate sized  billets,  putting  into  a  retort,  and  heating  under  218*'C.; 
at  this  temperature  wood  dtjes  not  char*  and  except  for  darkening  in 
color  after  the  process,  appears  as  original  wood.  The  residue  is  simply 
drie<l,  and  is  then  sold  for  fuel. 

Acetic  acid  is  official  in  three  distinct  strengths. 

^       ACIDUM  ACETICUM   GLACIALE— Glacial  Acetic  Add 
^V  (Acid.  Acet.  Glac.) 

■  A  liquid  containing  not  less  th.*in  99  per  cent,  of  CfHid  or  CtiyCOOH  (60.03). 

■  Prezierve  it  in  glasa-etoppered  bottlea, 
I    Summariztd  Description. 

JL  Clear  colorless  liquid;  strong  odor  like  vinegar;  pungent  acid  taste;  miseible  with 
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water  or  alcohol;  sp.  gr,  1.047  to  1.050;  boUs  at  117*  to  U8*C,;  eongMs at  about  H 
For  details  see  U,S,P.,  p.  7,  ^ 

Tesl«  for  identity  and  for  iinpuriiieii  like  Ihoue  for  acetic  acid,  except  tin?  pennw* 
isanate  test.     For  a^my  see  U.S.P*,  p.  7  aad  also  Part  V  of  Ihia  book. 

Remarks. — This  placial  acetic  acid  must  contftin  at  least  99  per  cent 
CHjCOOH,  and  is  called  **placial/'  because  at  temperatures  below 
15%'.  it  becomes  solid,  like  ice.  Some  manufacturers  have  put  upon 
the  market  an  acetic  acid  labeled  *^ glacial/'  but  on  careful  exaniiiiatian 
of  the  label  it  is  found  that  in  smaller  type  are  the  words  SO  per  cent- 
That  such  procedure  is  dishonest  goes  without  saving.  Glacial  acetic 
acid  is  ver>^  valualjle  as  a  solvent  for  a  great  diversity  of  substances; 
thus  it  dissolves  resins,  glue,  antl  a  large  number  of  other  organic  bodies. 
Its  u.se  in  this  way*  however,  must  be  with  caution^  as  there  is  strong 
likelihood  of  its  forming  chemical  combinations. 


ACroUM  ACETICUM— Acetic  Acid 
(Acid.  Acet.) 

An  aqueous  solution  containing  not  less  than  36  per  cent,  nor  more  than  37  p«r 
eent.  of  C2H4O,  or  CHaCOOH  (OO.OS). 
Summarized  Descripiion. 

Clear  colorless  liquid;  strong  odtir  like  vinegar;  sharply  acid  taste;  iniscihle  with 
water  or  alcohol:  sp,  gr,  about  l\04.5.     For  details  see  U.b.P.,  p.  6. 

For  ieMs}ori*ientihj^  for  imjmrtlirii:  heavy  metals  (hydrogen  sulphide  test)  sulphurio 
acid  (barium  chloride  tent).  Hydrochloric  acid  (silver  nitrate  test).  Fomiic  or  sul- 
phurous acid  (does  not  reduce  amnion iacal  silver  nitrate.  Empyreumatic  subataiioca 
(does  not  decolorize  definite  amount  of  permanganate  solution)  and  for  ai*d|^  see 
U.8-P.,  p.  6  and  also  Part  V  of  this  book. 

Refnurks. — Acetic  acid  contains  36  per  cent,  absolute  acetic  acid. 
and  should  be  ordered  as  36  per  cent,  acid.  The  ordinary  commercial 
acetic  acid,  familiarly  called  *'No.  8,''  is  not  the  pharmacopceial  acid. 
It  contains  but  29  to  30  per  eent.  of  absolute  acetic  acid.  The  fact 
that  No.  8  acetic  acid  is  not  pharmacopanal  was  learned  by  a  friend  of 
the  writer  at  considerable  expense,  inasmuch  as  he  dispensed  No.  8  acid 
when  acetic  acid  was  called  for,  and  afterward  had  to  answer  the  charge 
of  violation  of  the  pure  food  laws  of  his  State.  This  should  warn  all 
pharmacists  to  exercLse  the  utmost  caution  in  dispensing  comnK>ditie9 
under  pharmacopcFial  names,  unless  they  are  exactly  the  standard  pre- 
scribed by  the  pharmacopieia;  it  being  usually  considered  in  inter[)rt»ta- 
tion  of  such  laws  that  when  a  pharmacist  labels  a  substanL*e  with  the 
pharmacopocial  name,  he  means  pharmacopceial  strength.  Thua  to  dii»- 
pense  essence  of  vanilla  eoutaining  tonka  bean,  labeled  "essence  of 
vanilla/*  would  be  the  groimd  for  legal  action. 

No.  S  acetic  acid  is  so  called  because  one  part  of  same  with  eight  parts  of  wmter 
is  supposed  to  give  the  strength  of  dilute  vinegar.     ViTtf^ar  is  a  3  to  5  per  eent.  solu* 
tion  oi  acetic  acid,  more  or  less  impure,  and  it  is  assumed  that  it  is  always  made  by 
the  fermentation  of  alcoholic  liquias.     Thus  a  dilate  white  wine  or  cider,  when  fer- 
ineufod,  will  yield  vinegar.     A  quick  methwi  for  making  vinegar  is  8cl    '^     '  -rVt 
methtxl;  {jercolating  diluted  alcohol  over  oak  shavings.     Authorities  >  by 

any  of  these  methods  no  vinegar  containing  more  than  15  per  cent.  ac4^-..    ..  .  .  ^ah 

be  made,  and  as  on  the  market  there  are  a  large  number  of  so-called  cider  vincKam, 
as  strong  as  20  to  25  per  cent.,  the  conclusion  is  obvious  that  such  are  made  from 
wood  vinegar. 

The  commercial  grading  of  vinegar  is  b;^  the  awkward  denominatioa  of  so  miuif 
*^QTainA,**  and  this  means  the  number  of  grams  of  alkali  necessary  exactly  to  oailtrftliae 
one  outice  of  the  vinegar. 
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This  18  even  more  va^e  than  the  average  commercial  standard,  as  different 
authorities  say  the  alkali  is  sodium  carbonate,  sodium  bicarbonate,  potassiimi  car- 
bonate, potassium  bicarbonate  respectively.  Then  it  is  uncertain  wnether  the  ounce 
means  troy,  avoirdupois,  or  fluid.  If  the  alkali  is  potassium  bicarbonate,  and  the 
"ounce"  means  fluiaoimce,  ''100-grain  vinegar''  should  contain  about  12  per  cent, 
acetic  acid;  50-grain  should  contain  about  6  per  cent,  of  acetic  acid. 

Acetic  acid  is  interesting  as  one  liquid  of  which  the  specific  gravity- 
is  not  a  criterion  of  strength.  Thus  at  15**  glacial  acetic  acid  has  a  specific 
gravity  of  1.0562;  85  percent,  has  a  specific  gravity  of  1.0747;  81  per  cent, 
is  1.0755;  80  per  cent,  has  a  specific  gravity  of  1.0756,  which  same 
specific  gravity  is  possessed  by  the  79  per  cent.,  78  per  cent.,  and  77  per 
cent.;  76  per  cent,  has  a  specific  gravity  of  1.0755,  and  from  that  point 
on  a  gradual  diminution  of  specific  gravity  occurs  until  43  per  cent,  has 
a  specific  gravity  of  1.056 — the  same  specific  gravity  as  the  glacial. 

The  high  specific  gravity  exhibited  by  acid  containing  77  per  cent, 
to  80  per  cent.  CHjCOOH  is  supposed  to  be  due  to  the  formation,  in  the 
solution,  of  hydroxides  of  acetic  acid. 

The  tests  for  acetic  acid  are  as  follows:  When  the  acid  (or  an  acetate), 
alcohol,  and  sulphuric  acid  are  heated  together,  the  mixture  gives  the 
pleasant  odor  of  acetic  ether.  On  the  other  hand,  any  acetate,  when  fused 
with  arsenic  trioxide  on  a  platinum  foil,  gives  the  disgusting  odor  of 
cacodyl. 

This  substance  is  really  a  mixture  of  cacodyl,  Ass(CHs)4,  and  cacodyl 
oxide,  As2(CHj)40;  the  graphic  formulas  of  the  two  bodies  being  respect- 
ively: 

AS— ch!  /AS— ch! 

I  and  6 

AS— ch!  ^AS— ch! 

These  substances,  on  treatment  with  mercuric  oxide,  yield  cacodylic 
acid  or  dimethyl  arsenic  acid. 


As 


— CH, 
— CH, 

—OH 


ACmUM  ACETICUM  DILUTUM— DUuted  Acetic  Acid 
(Acid.  Acet.  Dil.) 

An  aqueous  solution  containing  not  less  than  5.7  nor  more  than  6.3  per  cent,  of 
C,H402  or  CH,COOH  (60.03). 
Condensed  Recipe. 

Dilute  acetic  acid  (36  per  cent.)  with  enough  distilled  water  to  make  a  6  per  cent, 
product.     For  details  see  U.S.P.,  p.  7. 
Summarized  Description. 

Miscible  with  water  or  alcohol;  sp.  gr.  1.008;  in  other  respects,  Uke  acetic  acid. 
For  assay  see  U.S.P.,  p.  7  and  also  Part  V  of  this  book. 

Assay. — Details  in  Part  V. 

Remarks. — Diluted  acetic  acid,  contrary  to  the  general  rule  for  diluted 
acids  (that  they  be  10  per  cent.),  contains  6  per  cent,  absolute  acetic  acid. 
Dose, — 2  mils  (30  minims). 
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SODn   CACODYLAS— Sodium   Cacodykte 
(Sod.  CacodyL) 

Sodium  dimethvlarsenat^  (Na(Cila)jA«Oj  ==  160.01],  with  a  somewhat   variiilili 
amoutit  of  water  of  erystiillization.     It  contains  not  less  than  72  por  cent,  nor  roofA 
than  75  per  cent,  of  NH(CH»)aAdOa.     Preserve  it  in  well-cloaed  coDtainera. 
Summarized  Description, 

\Miitc,  odorless,  deliqueacent  prisma;  or  pranular  powder;  soluble  in  about  0.5 
part  of  water  and  in  about  2  parts  of  iil<*ohol:  melts  at  60*C.;  anhydrous  at  120''C, 
Durna  with  a  bluish  flame  having  t^urlir-hke  odor.  For  details  aee  IT,S.P.,  p.  386. 
YoTte^h  for  identity^  f  or  impMn7i<^<!f:  mono  methyl  arsenate  (no  turbidity  with  calcium 
chloride).  Arsenate  or  phosphate  (no  turbidity  with  magnesia  mixture).  Heavy 
metals,  chloride,  sulphate  (usual  tests)  and  for  asm}/  see  U.S.P.,  p.  386  and  alao  Part 
V  of  this  book. 

Remarks, — This  new  official  substance  is  made  by  neutralising  caeody* 
lie  acid  (prepared  as  suggested  above)  with  sodiom  hydroxide.  It  is  a 
white  powder  soluble  in  water,  and  is  used  as  an  alterative  and  tonic. 

Do8e, — 60  milligrammes  (1  grain). 


ACmUM  TRICHLORACETICUM— Trichloracetic  Add 
(Acid.  TrichloracetO 

A  monobasic  organic  acid.  It  cnntainn,  when  dried  to  constant  weijcht  in  a 
donccator  over  sulphuric  acid,  not  less  than  9Q  per  cent,  of  CtHOjCli  or  CCi|.CCH>H 
(163.39).  Preserve  it  in  well-stoppered  bottles  in  a  cool  place,  protected  from  light. 
Summarized  Description, 

Colorless,  delioucscent,  rhombohetlral  crystals ;  alii^hl  characteristic  odor  ;ver>''  soluble 
in  water*  alcohol  and  ether;  not  more  than  ^iao  of  I  pt*r  cent,  of  nah.  For  details 
8e«  U.S.  P.,  p,  28. 

For  testa  far  idaUitu,  for  imvuriiies  (chlorides  and  nitric  acid)  and  for  assay  a^ 
U.S.P,.  p.  28  and  also  Part  V  of  this  book. 

Remarks.— As  chloral  represents  aldehyde  with  three  hydrogen  atoma 
replaced  by  three  chlorine  atoms, 

Aldehvde.  Chloral. 

OHiCHO  ccucho, 

so  the  trichloracetic  acid  represents  acetic  acid  with  three   hydrog^fT 
atoms  replaced  by  three  chlorine  atoms,  viz.: 

Acetic  acid.  Trichloracetic  acid. 

CH,COOH  CCUCCKJH. 

i\gain,  as  acetic  acid  can  be  made  by  the  oxidation  of  aldeh^^de  (see  p,  573), 
so  chloral  hydrate  on  oxidation  yields  trichloracetic  acid.  Trichloracetic 
acid  is  used  in  dentistr>'  for  hardening  the  gums. 

(tlycocoU^  or  amidoacetic  acid^  and  tourin,  or  amidoetbylmilphunc  acid,  mual  be 
veil  passing  notice  as  constituents  of  oxgall  (p.  S52).     The  graphic  fonsulaa  of 
two  bodies  are: 


GlvcocoU. 
CUsNH, 

COOH 


Taurin. 
CHtNHt 

CH,80,H. 


The  pohjhas^ic  adds  are  derivatives  of  the  hydrocarbons  containing 
more  than  one  carboxyl  group.  Thus  an  acid  corresponding  to  the  gen- 
eral formula  R"  (C  OdH)s,  called  dibasic  acid,  and  R«'(COOH),,  called 
tribasic  acid,  are  both  illustrations  of  polybasic  acids.  The  simplest  of 
these  is  the  one  which  can  be  considered  as  derived  from  ethane. 
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Oxalic  Acid  (C00H)2*^ — This  l>ody  was  long  known  in  the  past  as 
the  potasi>iuni  oxalate,  which  is  the  constituent  of  the  leaves  of  several 
plants,  notably  Oxalis  perennis,  from  which  the  acid  derives  its  name. 
It  was  Scheele,  in  177G,  w^ho  first  gave  the  acid  a  thorough  chemical 
examination. 

I  Oxalic  ftcid  can  be  made  synthetically  by  several  methods.     Thus  cyanogen, 
treated  with  waterf  forms  ammonia  and  oxatic  acid  by  the  following  reaction: 


CN  COOH 

J  -h     4H,C)     *     2NH,     + 

ON 


i 


OOH. 

Thifl  is  stated  because  it  represents  the  real  method  of  the  synthesis  of  any  acid, 
the  same  being  formed  from  hydrocarbons  containing  one  leaa  carbon  atom  than  the 
acid  desired  by  converting  same  into  chloride,  then  replacing  the  chlorine  group  by 
the  cyanogen  group  (CX),  and  then  converting  the  cyanogen  group  into  the  carboxyl 
group  by  the  reaction  given  above,  which  is  considered  as  a  variety  of  saponification. 

The  commercial  manufacture  of  oxalic  acid  is  by  the  oxidation  of  either  sugar 
or  starch  by  nitric  acid,  or  by  fusing  cellulose  (sawdust)  with  potassium  hydroxide. 
The  latter  is  the  popular  method,  the  yield  l>cing  50  per  cent,  as  much  as  the  sawdust 
employed. 

Oxalic  acid  is  not  official^  although  mentioned  in  the  pharmacopceia  as  a  test 
solution.  t>oth  in  qualitative  testing  and  in  volumetric  analysis.  It  is  poisonous,  and 
ita  antidote  is  any  convenient  preparation  of  lime,  thus  forming  insoluble  calcium 
oxalate. 
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CHAPTER  XXXVIII 

DERIVATIVES  OF  PROPANE,  BUTANE,  AND  PENTANE 

PROPANE 

The  propane  derivatives  of  interest  are: 

Propyl  alcohols CHtOH. 

Propyl  aldehyde CH,CH,CHO. 

Acetone,  U.S.P CH,— CO— CH,. 

Sulphonmethane,  U.S.P (CH,),C(SO,C,H,),. 

Sulphonethylmethane,  U.S.P ^^^I/^^^^*^*^*)*- 

Propionic  acid CH,(5h,COOH. 

Lactic  acid,  U.S.P CH,CHOHCOOH. 

Glycerin,  U.S.P C,H,(OH),. 

Nitroglycerin C,H,(ONO,) i.     (Official  in  *pW 

of  glyceryl  niiraU.) 

Olein Glyceryl  oleate  and  other  fats. 

Glycerophosphoric  acid C,H,(0H),P04H,.     (Sodium   and 

calcium  salts  official.) 

Of  the  above,  the  alcohols  have  no  pharmaceutic  interest,  it  being 
necessary  only  to  call  attention  to  the  fact  that  two  isomeric  forms  of 
propyl  alcohol  are  known — the  primary  and  the  secondary. 

The  former  yields  on  oxidation  propylic  aldehyde,  while  the  secondary 
gives,  under  the  same  treatment,  the  ketone,  acetone.  Both  of  these 
alcohols  yield,  with  the  appropriate  acids,  esters. 
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Propionic  aldehyde  can  be  dismissed  on  the  simple  statement  that  it, 
on  oxidationi  yieldis  propionic  acid,  CH3CH2COOH, 

ACETONUM— Acetone 
(Acetoa.— Dimethyl-ketone) 

A  liquid  contftimn^  not  lens  than  99  per  cent,  by  weight  of  CfHiO  or  CHt.CO.CHi 
(58.05).     Preserve  it  in  welL-cloaed  containers  in  a  cool  places  remote  from  fire. 
SummariMtd  DtMcripiiaii. 

Colorless,  mobile,  vulalile  liquid;  characteristic  ethereal  odor;  pungent  sweetish 
tAAte;  sp.  gr.  0,790;  rnisciblc  with  water,  alcohol,  ether^  chhiroform  arnl  rtKwt  volutile 
oils;  \yo\is  at  56"^  to  58'C.;  inflammable,  burning  with  a  iion-«ooty  flame.  For  detiula 
see  r.S.R,  p.  4- 

For  U^sfor  vientity^  for  impurUifjf;  ernpyreumaticsubBtancea  (does  not  decolorise 
pemiangaiiate  solution)  and  for  assay  see  U.S.P.^  p.  4  and  alao  Part  V  of  this  book. 

fierriarts.— Acetone  is  the  first  representative  of  the  ketones  (p.  573) 
to  be  studied.  It  has  been  long  known  as  one  of  the  products  of  the 
destructive  distillation  of  wood.  It  was  not,  however^  until  1832  that 
its  chemical  composition  became  known  through  the  investigations  of 
Liebig. 

Acetone  has  been  secured  from  natural  sources  (the  urine  and  the 
Wood).  It  can  l>e  made  by  oxidation  of  seeondarj^  propyl  alcohol,  as 
already  explained  on  p.  573.  Another  chemical  method  of  the  manufac- 
ture of  acetone  is  by  the  destructive  distillation  of  calcium  acetate  by  the 
following  reaction: 


CHjCOO/*^* 


+     heat     -     CaCOi     + 


CHy 

CHr 


"CO. 


This  method  is  of  importance,  inasmuch  as  it  is  the  type  of  the  general 
manufacture  of  ketones. 

As  seen  above,  calcium  acetate  yields  dimethyl  ketone  or  acetone* 
If,  instead  of  calcium  acetate^  a  mixture  of  calcium  acetate  and  calcium 
propionate  be  distilled,  we  get  methyl-ethyl-ketone, 

while  a  mixture  of  calcium  acetate  and  calcium  benzoate  gives  methyl* 
phenyl-ketone.  In  the  Squil>b  process,  acetone  is  made  by  passing  alco- 
hol through  rotating  tubes  heated  to  about  500°C.  The  commercial 
ftource  of  acetone,  however^  is  from  the  destructive  distillation  of  wood, 
and  the  acetone  is  extracted  from  the  distillate,  as  has  ah^ady  been  ex- 
plained on  p*  584, 

Acetone  possesses,  in  common  with  all  ketones,  a  number  of  charac- 
teristic reactions;  thus  it  forms  crystalline  compounds  with  ammonium 
bo«lies,  or  \vith  potassium  bisulphate,  and,  most  striking  of  all,  when 
treated  with  hydroxy lamine,  it  forms  characteristic  bodies  called  "oximes" 
(RNOH).  It  also  forms  distinct  crystalline  bodies  with  phenyl  hydra^ 
xine,  the  reagent  giving  practically  similar  results  with  aldehydes.  In 
truth,  the  tw^o  great  classes^  aldehydes  and  ketones,  are  difficult  to  dis- 
tinguish from  each  other,  about  the  only  point  of  difference  being  that, 
while  aldehydes  oxidize  the  acids,  ketones  break  up  into  simpler  bodies  on 
oxidation. 

The  reactions  above  cit-ed  are  of  pharmaceutic  interest  only  inasmuch 
ftfl  hydrox>*lamino  and  phenylhydrazine  give  distinct  crystalline  bodie>3 
with  the  sugar  (the^e  substances  being  either  of  aldehyde  or  ketone  char- 
acter), hence  these  reagents  are  used  for  testing  sugars. 
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Acotone  has  but  little  mi^dical  value,  its  chief  use  in  pharmacy  hemfi 
as  a  solvent.  For  this  purpose  it  is  used  in  making  the  official  oleoresini*. 
It  yields  several  products  of  marked  value  in  medicine,  two  of  which  are 
now  official. 

SULPHONMETHAKUM  — Sulphonmethane 

(Sulphonmeth.^Sulphonal) 

Diethylsdphonedimethylmethane  iCjHiAOi  or  (CH,)gC(SO|C,H»)i   -  228w27|. 
Presei-ve  it  in  weU-cloaed  containcni. 
Summarized  DeHCiipHtm, 

Colorless,  inodorous,  neftriy  tastelGss  priaTnatic  (*ry9tab  or  a  |iowder;  aolubl«^  in 
atxtut  360  parts  of  watcft  in  about  47  parts  of  alcohol;  also  solvible  in  chloroform  and 
ether;  melts  between  124''  and  126*0.     For  detnib  «ee  U.SJ*.,  p,  418, 

For  testa  for  identity ^  fur  impuritu's  sec  sulphonethylmethane. 

Remarks, — ^This  substance,  commonly  called  sulphonal,  is  made  by 
treating  acetone  with  ethyl  raercaptan  and  oxidizing  the  resulting  mer- 
captid  with  |x)tassium  permanganate,  the  equation  being  as  follows: 


ClU 


\ 


CO     +     2CtH*SH 


H,0     + 


CHi.        .SC,H* 
Clh  8C,Hi 


CH/ 
5(CH,),C(SCJl4)s     -      8KMn04     -h      riHtSO*     - 

5(CH3),C(SO,C-H0,    +  4K,SO,   +  aMoSO.   +   12HA 

Mercaptan  is  a  liquid  of  very  disagreeable  odor,  made  b}'^  treating 
ethyl  bromide  with  potassium  sulphydrate.  It  ran  easily  be  produced 
from  sul phonal  by  heating  same  in  a  test-tulx*  with  charcoal,  and  thia 
affords  a  simple  test  for  the  identitication  of  sulphonab 

Sulphonal  is  a  white,  cr>^stalline  solid,  sparingly  soluble  in  water,  and 
melting  at  125%\     It  is  a  valuable  hypnotic* 

Dose, — 750  milligrammes  (12  grains). 

SULPHONETHYLMETHANUM— Sulphonethylmethaiie 
(Siilphonethylmeth. — TriotuU; 

Diethyls.nlphonemethylethvIniethane  |C»H„S«04  or  (CH,)(C,H».lC(SO,CHt>,  - 
242.28],     Prt'ijervo  H  in  well-closed  containeru. 
Summarised  Otscriptmn, 

Colorless,  lustruua,  odorleas  crystftUine  scales:  hi tt4^r  in  aqueous  aoluiion;  aoluble 
in  about  2(KJ  parts  of  water;  also  soiuble  in  alcohol  or  ether;  melts  between  74*  mad 
76*^^;  ftt  higher  heat  decompoees.     For  details  see  ILS.P,,  p.  418, 

For  i€»U  for  idejUitiL  for  impuritijrs:  Hulphatea  Ovarium  chloride  test).  Chloride 
(silver  nitrate  test).  Oxidixable  matter  (does  not  readily  dcpolorixe  pvrnuinganAte 
atjiution)  see  U.8.P.,  p.  41S  and  abu  Part  V  uf  this  buuk. 

Rcfftarks, — This  body,  iBtroduced  under  the  name  irional,  dilTeJS 
from  suljjhonal  by  having  an  ethyl  group  in  place  of  one  of  the  methyl 
groufis  of  sulphonal,  as  is  shown  below.  It  thus  contains  three  ethyl 
groups,  hence  the  name,  trioual.  It  is  made  like  sulphonal,  except 
that  in  place  of  acetone,  ethyl  methyl  ketone  is  employed. 

Tetronal  contains  no  methyl  group,  but  four  ethyls  (see  compared 
formulas  given  l>elow),  and  it  is  made  like  sulphonal,  only  that  diethyl 
ketone  is  used  in  its  manufacture  instead  of  acetone  (dimethyl  ketone). 
Both  trional  and  tetronal  are  used  as  hypnotics  in  12-grain  doses. 
«Sut  phonal  Trional  Tetrooal 

CHrw      ySO,C,H*  CM^    ySO,(  ,H»  C,H»w      ^.SOtCini 

l/^^80,C,H.  Ch/^  \so,C,H«  C,H/    \so*GA. 


CHi^ 


iH« 
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Propionic  acid  (C2H5COOH),  discovered  by  Gottlieb  in  1844,  can 

lie  made  by  oxidation  of  primary'  propionic  alcohol,  as  above  stattil, 

'  imd  also  by  the  saponification  of  ethyl  oitrile,  CH3CH2CN.     It  has  no 

phantirtceutic  value,  but   its  derivative,   oxj^jropionic  acid,   is  official 

under  the  name  of  lactic  acid. 

Three  oxvpropionic  acids  are  known:  Ethvlidene  lactic  acid,  CI Ci- 
CHOH-COOH;  ethylene  lactic  acid,  CH2OH—CH2—COOH;  and  sarco- 
iactic  acid*     The  official  acid  is  the  one  first  mentioned. 


ACIDUM    LACTICUM— Lactic   Acid 
(Acid.  Lact*) 

A  liquid  containing  lactic  acid  [opticallv  inactive  alphahydroxvpropionic  acid. 
C,H,0,  or  CH,CHOHCCX>H  -  90.05]  and  lactic  anhydnde8,  emiivalent  to  a  tot^l 
of  not  leaa  than  85  per  cent*  nor  more  than  90  per  cent,  of  CtH«Oi. 
Summarued  Degcriptimi. 

Colorless-  hypi>8cnpic,  syrupy  liauid;  acid  taste;  in iscible  with  water,  alcohol  or 
ether;  insoluble  in  chloroform,  petroleum  benzin  orearbou  dkulphide;  sp.  ffr  1.206; 
beluw  160^^0.  not  vaponxedi  above  160**  emite  inflammable  vapoiB*  For  details  see 
U.8,R,  p,  17. 

For  tests  for  idetUUy^  for  impurities:  Glycerin  (not  turbid  on  shaking  witli  ether). 
nigars  (does  not  reduce  Fehling^s solution),  'Organic  matter  (no  dark  zone  when  Uy cred 
on  sulphuric  acid),  Siircolactic  acid  (no  change  on  addinj^  copper  sulphate  solution)- 
Chloride,  sulphate,  heav>^  metab,  phosphoric,  tartaric,  citric  and  oxalic  acids  (usual 
tettts).     For  details  see  U,S*P.,  p.  17  and  aiao  Part  V  of  this  book. 

Renmrks. — This  body  was  discovered  by  Scheele  in  1780  ad  a  con- 
stituent of  &our  milk-  Besides  in  milk,  it  is  found  in  niinyte  traces 
in  opium,  and  also  m  found  in  gastric  juice  in  that  form  of  dyspepsia 
we  call  "sour  stomarh/'  It  can  be  made  synthetically  111  several  ways, 
but  it  is  of  interest  merely  as  establishing  the  fact  that  it  is  a  derivative 
of  propionic  acid,  the  commercial  source  of  manufacture  being  from  sour 
milk. 

Milk  is  a  fluid  obtained  from  the  cow,  and  consists  of  fat  (butter), 
emulsified  by  means  of  casein.  This  emulsion  is  considerably  diluted 
with  water,  containing  a  variety  of  sugar  called  sugar  of  milk. 

This  sugar  of  milk,  under  the  influence  of  certain  bacteria  found  in 
the  air,  ferments  to  lactic  acid.  The  actual  method  of  production 
from  milk  is  first  by  removing  the  butter  in  churning,  then  separating 
the  casein  by  the  addition  of  acid.  The  liquid  remaining  after  the  curd 
has  been  removed  is  called  the  uhcif,  and  contains  the  sugar  of  milk. 
If  this  whey  is  concentrated  and  allowed  to  stand,  the  milk  sugar  crystal' 
lixes  (p,  628),  but  if  the  same  is  albwed  to  stand  until  fermentation  sets 
in,  lactic  acitl  continues  to  form  until  the  solution  contains  1.6  jier  cen  < 
rnchl.  when  the  ferment  becomes  inactive.  If  the  acidity  of  the  mixture 
i^  f  by  treatment  with  zinc  carl>onate  or  chalk,  the  fermentation 

cn  and   the   addition  of  alkaU  is  carried  on  in  actu;il  practice  in 

order  to  obtain  a  larger  percentage  of  the  acid.  Of  course »  the  finished 
product  in  such  cases  is  either  zinc  or  calciuni  lactat^^,  biit  the  acid  can 
be  eftsily  freed  from  the  metal  by  treatment  with  sulphuric  acid.  Lactic 
add  is  now  Ijcing  made  commercially  by  fermentation  of  glucose  by 
the  lactic  acid  ferment. 

Lactic  acid  is  a  thickj  syrupy  liquid,  of  specific  gravity  L2fXi.  It 
always  contains  water,  the  strength  of  the  official  acid  being  from  8*^  to  90 
per  cent.     By  removing  all  the  water  a  new  body,  lacimie,  is  formed. 

Dose. — Of  lactic  acid  2  mils  (30  minima)* 

3(1 
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SYRUPUS  CALCn  LACTOPHOSPHATIS— Syrup  of  Calcium  Ucto- 

phosphate 

This  official  is  made  by  mixinR  25  grammes  of  precipitated  calcium 
carf)Onate  with  00  mils  lactic  acid,  previously  dilut^ed  with  100  mils  water, 
whereby  a  sohitioo  of  calcium  lactate  is  obtained.  To  this  is  added 
36  mils  phosphoric  acid,  diluted  with  50  mils  water,  and  the  mixturu 
triturated  until  a  perfect  solution  results.  After  adding  100  mils  water  , 
the  liquid  is  filtered  and  to  the  filtrate  50  mils  of  orange  flower  water  id 
added,  and  650  Gm.  sugar  dissolved  therein  by  cold  agitation.  Then  add 
enough  water  to  make  1000  mils. 

It  is  used  as  a  nutritive  tonic  in  wasting  diseases.  . 

Dose, — 10  mils  (2^  fluidrachms).  ' 

Polyatomic  alcohols  arc  those  containing  more  than  one  hydroxyl 
group.  Thus  while  alcohol,  CgHaOH,  containing  one  hydroxyl,  ift 
monatomjc,  glycol  being  C2H4(OH)2,  is  diatomic^  and  glycerin,  CiHi* 
(0H)»,  is  triatomic;  hence  the  last  two  are  polyatomic  alcohols. 

GLYCERINTJM— Glycerin 
( Gly  ce  rin. — Glycerol ) 

A  liquid  obtained  by  the  hyilrolysis  of  vegetable  or  tmima!  fat*!,  or  fixed  oils,  puri- 
fied by  distillation,  ^nA  containing  not  \tss  timn  95  per  cent,  of  the  trihvdric  aJci>hot 
C,Ht(OH)i  or  CHiOH  CHOH  CHsOH  (92.06).  Preserve  it  in  well-cloaed  contoiiiefs. 
Su  tn  marized  Description . 

Clear^  colorless  liquid  of  thick  synipy  consistence ;  slight  odor;  sweet  and  then  wann 
taste;  miscible  with  water  and  alcohol;* insoluble  in  chloroform,  ether,  beniene.  petro- 
leum benzin,  carbon  diaulphide,  fixed  and  volatile  oils;  sp,  gr.  about  1.249;  volaliliteB 
when  concentmted  at  IWC.     fV  details  see  U.S.P.,  p,  203. 

^  Tot  tests  far  identity,  for  impuritirfi:  Cnrbonizable  matters  (does  not  color  sulpburie 
acid).  Fattv  acitls  and  esters  (form  of  volumetric  test).  Acrolein  and  glucofie  (does 
not  turn  ^'ellow  with  potassium  hyiiruxide  solution).  Excess  of  chlorides  (a  modified 
volumetnc  test).  Ammuniuni,  Bulphuric  and  oxalic  acids,  heavy  metaJaf  arsenic 
(usual  tests)  see  U*S,P.,  p.  203  and  also  Part  V  of  tliis  book. 

Remarks, — This  intemsting  body  was  discovered  by  Seheele  in  1789 
in  the  wash- water  in  making  lead-plaster.  It  was  first  analyse^  by 
Pelou^e  in  1837,  while  its  structural  formula  was  worked  out  by  Wuert« 
(1855).  lU  iiitroduction  as  a  commercial  commodity  was  l^tw*een 
1844  and  1850»  during  which  time  it  was  introduced  by  Price,  of  Blng- 
land,  8arg,  of  Vienna,  and  Robert  Shoemaker,  of  Philadelphia. 

(tlycerin  has  been  made  synthetically  and  by  several  methods,  none 
of  which  is  of  interest  save  as  establishing  the  structural  formula  as- 
fiigned  above.  It  is  obtained  commercially  from  fats,  these  being  deriva- 
tives of  glycerin  with  oleic,  stearic,  and  palmitic  acids  (p.  653). 

If  a  fatty  oil,  such  as  olive  oil,  be  treated  with  lead  oxide  in  the  manu- 
facture of  lead  plaster,  a  double  decomposition  occurs,  with  the  formation 


of  lead  oleate  and  the  freeing  of  glycerol  hydroxide,  as  fuU\ 
on  p.  l{)04,and  this  was  the  original  method  of  the  manufacture  ^ 
In  1854  Tilgman  found  that  glycerin  could  be  obtained  fr< 
by  treating  same  with  superheated  steam,  and  this  is  the  methu* 
applied  at  present,  the  reaction  being: 

CHtCuH,4Qf  nOH 


led 


CH  CitHuO, 
CHtCu 


Hh     HOH     » 
HOH 

Tbr«r  molccuica 
of  w»trr4 


CH,OH 
CHOH 
CHiOH 

Olyeerin. 


HCuHhO, 
-I-      HC^HuOi 

HC„H„0» 

Thrf>«  mol*cul«i  of 
•Karieftdd. 
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This  saponification  can  also  be  accomplished  by  treating  the  fat  with 
diluted  sulphuric  acid  in  the  presence  of  a  catalytic  agent,  such  as  sul- 
phonated  benzene. 

Crude  glycerin  thus  obtained  has  to  be  purified  by  distillation  in 
vacuo,  although  it  is  said  that  the  chemically  pure  product  can  be  dis- 
tilled without  decomposition  at  ordinary  atmospheric  pressure. 

Glycerin  is  a  transparent,  viscid  liquid,  of  sweetish  taste,  of  specific, 
gravity  1.25.  As  already  mentioned,  glycerin  is  a  solvent  of  peculiar 
value,  inasmuch  as  it  is  also  antiseptic;  it  is  used  medicinally  as  a  pro- 
tective in  the  form  of  carbolated  glycerin  (glycerite  of  phenol,  U.S.P.), 
and  when  used  in  the  form  of  glycerin  suppositories,  it  acts  as  a  purga- 
tive. Glycerin  is  also  much  esteemed  as  an  ingredient  of  domestic 
cough  remedies. 

Dase.—-^  mils  (1  fluidrachm). 

Glycerin,  when  treated  with  oxalic  acid,  yields  formic  acid  and 
when  treated  with  potassium  bisulphate,  yields  acrolein  by  the  follow- 
ing reaction: 

CHjGH  CH, 

I  I 

CHOH     +     KHSO4     -      CH     -f    2H,0     +     KHSO4. 

CHtOH  CHO 

Acrolein  is  the  aldehyde  of  allyl  alcohol,  has  a  very  disagreeable 
odor,  and  is  very  irritating  to  the  eyes  and  throat.  It  is  familiar  as  the 
disagreeable  odor  of  burning  fat. 

Nitroglycerin. — This  ester  of  glycerin  was  discovered  by  Sobrero  in  1847. 
It  is  made  by  placing  glycerin  in  a  freezing  mixture  and  allowing  a  mix- 
ture of  nitric  acid  and  sulphuric  acid  to  drip  down  upon  it,  cautiously 
stirring  the  finished  product  and  then  diluting. 

Like  stearin  and  olein,  nitroglycerin  is  an  ester  of  glycerin.  On 
p.  653  is  given  the  graphic  formula  of  olein  and  of  stearin;  to  these 
we  will  add,  for  comparison,  the  graphic  formula  of  nitroglycerin: 

CH,NO, 
CH  NO, 
CH,NO,. 

Reference  to  p.  594  will  show  that  the  ester,  ethyl  nitrite,  CjHbNOj, 
was  made  by  treating  grain  alcohol — ethyl  hydroxide,  C2H5OH — with 
nitrous  acid,  by  the  following  reaction: 

CHftOH     -f    HXO3     =     H2O     +    C,H»NO,. 

Even  so,  the  ester,  nitrog^'c^rin,  C3H5(N03)8,  is  made  by  treating 
the  alcohol,  glyceryl  hydroxide — glycerin,  C8H5(OH)8 — with  nitric  acid, 
HNOj,  by  the  following  reaction: 

C,Hft(OH),     -f    3HX0,     =     3H,0     f     C,H*(XO,)„ 

sulphuric  acid  being  used  as  the  dehydrating  agent  (p.  595). 

Nitroglycerin  in  concentrated  form  is  used  as  an  explosive,  it  being 
one  of  the  most  rapid  and  dangerous  of  known  explosives.  As  explained 
on  p.  423,  an  explosive  is  a  body  which,  under  appropriate  treatment, 
will  rapidly  be  converted  into  a  large  amount  of  gas  or  vapor,  and  under 
this  test  nitroglycerin  is  one  of  the  most  powerful,  since  one  volume  of 
nitroglycerin  will,  on  explosion,  yield  713  volumes  of  gas,  while  one  volume 
of  gunpowder  yields  only  280  volumes  of  gas. 
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Nitroglycerio,  while  so  valuable  an  explosive,  possesses  an  element 
of  safety,  inasmuch  as  it  is  not  easily  set  off,  it  being  exploded  only  by 
being  rapidly  heated  or  by  concussion,  and  in  order  to  obtain  the  l)est 
results  the  latter  method  is  usuall}^  employed,  the  charge  of  nitroglycerin 
being  placed  in  contact  with  a  cap  of  fulminating  mercury,  which  is 
fired  either  by  a  fuse  or  by  electric  connection. 

The  liquid  form  of  nitroglycerin  i>eing  inconvenient  in  many  ca^ea^ 
explosive  modifications  of  a  solid  character  have  been  devised.  Thus, 
dyiuimite  is  a  mixture  of  one  part  of  infusorial  earth  with  three  parts  of 
nitroglycerin. 

Nitroglycerin,  like  all  esters,  can  be  saponified  by  alkali.  Thus  wc 
have  alre^ady  found  that  ethyl  nitrite,  when  treated  with  potasaa^  is 
converted  into  alcohol  and  potassium  nitrite,  so  in  the  same  way  nitro- 
glycerin treated  with  pota^ssiuni  hydroxide  yields  inert  glycerin  and 
equally  harmless  potassium  nitrate  by  the  following  reaction: 

C,H*(0N0,)4     +     3K0H     -     CJ!fc(OHb     +     3KN0,. 

This  gives  a  hint  as  to  avoiding  explosion  if  nitroglycerin  or  its  spirit 
is  accidentally  spilled. 

SPIRITUS   GLYCERYLIS   NITRATIS— Spirit   of   Glyceryl  Trinitrate 
(Sp,    Glyceryl,    Nit. — Spirit    of    Glonoin — Spirit    of    Nitroglycerin) 

An  alcoholic  Bolution  coatainin^^  not  less  than  1  per  cent,  nor  more  thiin  1.1  per 
cent,  of  CiHftCNO*)!  (227.07)*  Preserve  it  in  well^topperod  bottles  in  a  cool»  dArk 
plact%  remote  from  fire. 

Great  care  must  he  exercised  in  dispenHtni;,  handiin^^  packing,  transporting,  and 
storing;  this  Spirit^  since  a  dani^eroits  explijsion  may  nisiilt  ij  any  conaideraole  quantity 
of  it  is  8pil!cd»  and  the  alcohol  wholly  or  partly  lo8t  hy  evaporation.  If,  througn 
accident,  it  is  !^pilled,  a  Bolution  of  potaasiuin  hydroxide  must  be  poured  over  it  at 
once  to  effect  partial  decoinf^osition, 
SummarUed  DrAenj^wn. 

Clear,  colorless  liquid;  alcohol  odor;  vers-  toxic,  hence  taste  with  caution;  sp.  gr^ 
0.814  to  0.820,     For  other  tests  see  U.S.P.,  p.  407. 

Remarks. — This  official  is  a  1  |>er  eeiit.  alcoholic  solution  of  nitro- 
glycerin. It  is  a  colorless  liquid,  of  alcoholic  taste.  The  pharmacop<i4a, 
however,  gives  warning  that  utmost  care  must  be  exercisecl  when  taj^ting^ 
a8  even  a  small  quantity  is  liable  to  produce  violent  headache.  It  is 
also  well  to  heed  the  pharmaeopoeial  warning  rhat  the  spirit  nutst  be 
handled  with  the  utmost  caution,  for  if  spilled^  the  aleohol  will  evaix>rati? 
and  tlie  explosive  properties  of  the  nitroglycerin  will  be  exerted.  Note 
that  I  he  pharmaeopceia  directs  that  the  danger  of  explosion  is  lessened  by 
adding  solution  of  potassa  to  the  spot. 

Spirit  of  nitroglycerin  is  used  as  a  heart  stimulant. 

Dose. — 0.05  mil  (1  minim). 

Glyceryl -phosphoric  Acid. — In  1845,  Gobley  discovered  in  yolk  of 
egg  a  substance  which  proved  to  he  a  compound  of  glycerin  and  phos- 
phoric arid;  the  structure  of  which  is  supposed  to  be  CIItOPt)(OH)i 
— CHOH — CHA  )H.  An  isomere  of  this  substance  where  the  phosphoric 
acid  radicle  is  attached  to  central  carljon  atom  of  the  glycerin  structure 
is  also  known.  Both  of  these  acids  form  salts  and  combinations  of  these, 
with  calcium  glycerophosphate  ws  leading  ingredient  have  become  quite 
populai-.  At  present  glyceix»pho3phoric  acid  is  made  by  the  condensation 
of  the  two  ingredients. 

The  present  pharmaeopceia  recognizes  sodium  gl^cerophoBpkaU  (pw 
430),  and  calcium  glycerophosphate  (p.  473)> 
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Boroglyceiiiii  CjIIiBOa,  is  the  boric  acid  eater  of  glycerin,  and  is  mH(i<^  by  hcaf  ing 

flyreriij  with  boric  acid.     For  details  of  operation  see  Glycerite  of  B*>roRlvcerin, 
\iy.F.  (p,  211).     The  official  glycerite  can  be  considered  as  a  50  per  cent*  sohition 
of  boroglycerin,  as  the  following  catculatioD  shows: 


Reaction:  C,H»(OH), 
92     * 


H.BO,     - 
62 


54 


+     CiH«BO». 
100 


From  the  molecular  weight  just  given  it  is  seen  that  62  Gm.  boric  acid  plus  92  Gm, 
Klycerin  give  100  Gm.  boroglycerin,  and  as  the  pharmacopaeial  recipe  (given  ori  p. 
211)  directs  310  Gm.  boric  acid  plus  460  Gm.  glycerin,  that  this  be  heated  until  500 
Gm,  remain,  and  that  this  be  mixed  with  500  Gm.  glycerin,  it  is  plain  that  the  above 
Quantities  (five  times  the  theon*tic  amounts)  will  yield  500  Gm,  boroglycerin,  and 
that,  therefore,  the  finii*hed  plyceritc  contaius  50  per  cent,  boroglycerin.  This  m 
important,  inasmuch  as  boroglycerin  is  frequently  prescril>ed  in  10  per  cent,,  20  per 
cent.,  or  30  per  cent,  solution,  and  such  should  be  made  by  properly  diluting  the  official 
glyeerite  with  glycerin. 

Fats  are  esters  of  pjlycerin  with  oleic,  stearic,  and  palmitic  acid^. 
They  uill  l>e  considered  iti  a  special  chapter  a^  derivatives  of  the  acids 
just  mentioned.     As  i^jentioned  above,  the  radicle — 

CPI,- 

iu- 

found  in  glycerin  is  called  glyceryl.  This  is  not  to  be  confused  with 
another  radicle  (CaHj)  havinj?  the  formula  CH2  =  CH — C'Hs,  called 
oUyL  Allyl  is  an  unsaturated  radicle^  and,  therefore,  possesses  but 
one  free  bond,  while  glyceryl  is  a  saturated  radicle  and  has  three  free 
bonds.  Three  compounds  of  allyl  are  worth  passing  notice:  acrolein 
(allyl  aldehyde),  CHs  ==  CH~CH6,  just  described  as  one  of  the  products 
obtained  on  strongly  heating  glycerin;  allyl  sulphide,  (CHj  =  CH — 
CHjjjS,  the  odorous  constituent  of  oil  of  garlic;  and,  histly*  allyl  isothio- 
cyanat^  (oil  of  mustard),  wliich  will  be  considered  among  the  cyanogen 
derivatives  (p.  674). 

BUTANE 

(C4H,o) 

The  butane  derivatives  of  general  importance  are: 

kTlie  butvl  Alcohols CJIaOH. 
Butvl  chloral  hydmtv  CrLC[lvCH,CHO  +  H*0. 

Butyric  acid«./ <^H  ^   "  ''^^  ('CMJH,  etc. 

Hucciiiic  acid J  '  1 : 

Malic  acid... L\U  t >0H),. 

Tartaric  acid,  U.SJ\, C,H,(OH)5(COOH)j. 

The  haloid  derivatives  of  butane  are  of  no  pharmaceutic  interest. 
Butyl  dcohols,  CiHaOH,  are  found  in  four  forms,  for  it  will  l>e  noticed 
on  p.  570  the  numl>er  of  isomeres  increase  in  proportion  to  the  number  of 
crarbon  atoms  in  a  compound. 

Of  these  butyl  alcohols,  the  primary  CH^CH^CH.CHtfOH  is  of 
intcn^l  as  being  one  of  the  constituents  of  crude  fusel  oil.  On  oxidation 
the  primary  alcohol  yields  but^Tic  aldehyde,  and  then  the  oxidation 
product  of  butyric  aldehyde,  butyric  acid. 

Terlijirv  butyl  nlcohol^  (CH|)|COH,  in  of  intcrcet  because  it«  trichlor-derivative — 
(PI*  '''"COlt — is  beinn  cousiderahly  advertised  under  the  namea  cAlorc/onc  or 
c^  It  is   made  by   t renting  a   mixture  of  rhloroform  and  acetone  with 

Cfi  '"^^    ^nd  is  a  whito  rrystalline  sohd^  Holuhk*  in  125  parta  of  water,  very 

It*;  I      It  is  uscii  n«  n  li>  pnotic  in  duaea  of  5  to  20  grains, 

'  Hi)»CBr»C011,  haa  been  obtained  in  white  cr>'8tals  meltin($  at  167**C. 
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A  derivative  of  butyric  aldehyde  (CHjCHjCHjCHO)  is  butyl  cMard 
hydrate  (CCUCHjCHaCHO  +  HjO),  which  was  discovered  by  Kraemer 
and  Pinner  in  1870,  who,  on  its  discovery,  thought  it  was  the  isomeric 
*^croton  chloral  hydrate"  and  under  this  name  the  product  was  introduced 
into  commerce  as  a  hypnotic.    Dose, — 0.3  to  0.6  Gm.  (5  to  10  grains). 

Two  biUyric  acids  are  known:  (1)  CHjCHjCHaCOOH  (normal) 

(2)  (CH,)2CHC00H  (iso). 

The  first  of  these  is  a  constituent  of  sweat,  while  its  glycerin  ester  com- 
prises  2  to  3  per  cent,  of  butter.  From  its  discovery  in  butter  the  name, 
butyric  acid,  is  obtained. 

Butyric  ether  is  the  ester  of  butyric  acid  made  by  treating  it  with  ethyl  alcohol 
in  the  presence  of  a  dehydrating  agent.  It  is  a  colorless  liquid  of  fruity  odor  boiling 
at  121 C,  that  is  used  largely  in  making  artificial  fruit  essences. 

Banana  at/  is  a  mixture  of  butyric  ether,  1  part;  amyl  acetate,  1  part,  and  alcohol 
5  parts.     It  is  used  largely  as  a  solvent  in  the  gilding  industry. 

Succinic  acid, 

COOH— CHs— CHj— COOH 

can  be  considered  as  butyric  acid  in  which  the  end  methyl  group  is 
converted  into  carboxyl.  It  occurs  naturally  in  amber  (sitccinutn), 
hence  its  name,  and  is  also  found  in  certain  fruit-juices. 

Succinic  acid  is  a  white,  crystalline  body,  used  in  medicine  to  a  certain 
extent  for  rheumatism  and  bronchitis. 

Dose.— 0.3  to  1.0  Gm.  (5  to  15  grains). 

Malic  acid, 

COOH— CHOH— CH2— COOH 

can  be  considered  as  monoxysuccinic  acid,  that  is,  succinic  acid  in  which 
one  hydrogen  is  replaced  by  hydroxyl.  MaUc  acid  was  discovered  in 
apples,  Pyrus  MalxiSy  by  Scheele  in  1785,  and  can  be  made  synthetically 
from  succinic  acid.     An  amido  derivative  of  succinic  acid  is  asparaginy 

CONH2— CHNH2— CH2COOH 

which  is  found  in  many  plants. 

Malate  of  iron  is  sometimes  used  as  a  tonic.  It  is  a  constituent  oijerrated  extract 
of  apolcs  N.F.  (p.  281)  which  is  made  by  treating  reduced  iron  with  fresh  apple  juice 
and  then  evaporating  the  resulting  solution  of  crude  ferrous  malate  to  a  pilular  extract. 

Tartaric  acid, 

COOH— CHOH— CHOH— COOH 

is  dioxysuccinic  acid,  and  was  found  by  Scheele  in  1769  in  cream  of 
tartar.  It  is  interesting  as  being  found  in  four  distinct  varieties,  and 
more  striking  is  that  all  of  them  seem  to  have  the  same  graphic  formula. 
The  difference  among  these  tartaric  acids  is  chiefly  their  behavior  toward 
polarized  light,  the  one  rotating  the  ray  to  the  right,  hence  called  dex- 
trogyre,  another  rotating  light  to  the  left,  or  levogyre;  a  third  does  not 
deviate  the  ray  of  light  at  all,  hence  called  inactive,  and  the  fourth 
modification,  which  is  also  inactive,  is  racemic  acid. 

The  experiments  of  the  three  tartaric  acids  first  mentioned,  performed  by  Pasteur, 
have  become  classic,  as  constituting  foundations  of  the  theor>'  of  Van  t'Hoflf  (**Chem- 
istrv  in  Space"). 

rasteur  proved  that  the  cr>'stala  of  the  dextrogj're  tartaric  acid  and  of  the  levo- 
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g^^re  tart&rk  skcid  dififer  from  each  other  oaly  in  the  fact  thAt  one  m  the  exact  inirmr 
picture  of  the  other.  He  also  proved  that  the  inactive  wtia  a  mixture  of  equal  qu&n- 
titin  of  dextrog>'re  aad  levogyre  tartaric  acid^. 

Van  t'HoET  took  up  the  study  of  the  tartaric  adds  as  openlog  a  new  field  of  thought. 
\jp  to  this  time  chemical  formulas  were  considered  as  simply  pictures  on  fiat  surfaces, 
wfiile  his  efforts  were  directed  to  attempt  to  show  the  exact  location  of  the  constituent 
atoms  in  a  molecule,  as  to  length,  breauth,  and  thickness.  It  is^  of  course,  far  beyond 
the  scope  of  tliis  work  to  give  any  details  of  this  fascinating  theory,  and  the  reader  is, 
Ihereiore-,  referred  to  Van  t'Hoff*s  book.  Suffice  it  to  say  that  Van  t'Hoff'a  theory  is 
that  the  real  difference  among  the  three  tartaric  acids  is  merely  the  relative  difference 
between  the  position  of  the  hydrotfen,  In  Ir-xvl,  and  carboxyl  which  they  contain,  and 
he  gives  the  folloiving  pictures  of  t'  interesting  bodies: 


H^ 


rOH 


OH 


H^j^QH      HO 

COOH  COOH 


_DEXTRO 


LCVO 


Vcid  ForniulAB      a.  Di 


COOH 
INACTIVE 

c 


He  also  discovered  a  very  int^^sting  fact  in  regard  to  these  bodies,  namely,  that 
eh  bond  of  the  two  central  carbon  atoms  of  the  above  pictures  is  attached  tu  a 
^  ferent  atomic  gmuping;  thus  one  bond  is  attacheti  to  the  other  central  carbon  at^m^ 
Another  to  a  carSoxvl,  a  third  to  a  hydrogen,  and  a  fourth  to  a  hydroxyL  A  carboa 
atom  in  which  eacb  bond  is  attached  to  different  groups  is  called  an  asj^metrie 
mrhon  atom^  and  is  a  constituent  of  all  organic  bodies  which  polarize  light.  This 
important  statement  was  made  about  thirty-three  years  ago,  and  not  only  has  never 
been  disproved,  but  is  now  accepted  as  a  fact.  To  understand  this  ver>^  striking 
chapter  of  newer  chemistr>'  thoroughly,  a  knowledge  of  piolarization  is  essential,  and 
as  this  is  plainlv  beyond  the  limits  of  the  preaetit  volume,  the  reader  is  advised  to 
•tudy  the  question  in  some  standard  work  of  ph>'sies. 


ACIDUM    TARTARICtTM— Tartaric 
(Acid.  Tart-) 


Acid 


A  dibasic  organic  acid  usuallv  obtained  from  wine  lees  or  argol.     It  containa  not 
\em  than  99.5  per  cent,  of  CiH.O*  or  C,H3fOH),(CtX>H),  (150.^5). 

,<?'  -  .^-^.^  n    ,„    ,*jv,n, 

orili  monoclinic  prisms  or  fine  white  powder;  acid  taste;  soluble 
ui .  1  wator  Mild  In  A}umi  2.7  parts  of  alcohol;  not  more  than  ^qq  of 

t  p<fr  '  iu     For   I  P.,  p.  27, 

F(M  uieniittj,  i>  >  ulphuric  and  oxalic  aelda,  toad^  heavy  metals) 

and  for  (uuka\f  *ee  U,S.P.^  p    JT     w  i  aUo  Part  V^  of  this  book. 

Remarks. — The  official  tartaric  acid,  which  is  the  dextrogyrate  variety^ 
occiu^  in  the  juice  of  grapes  and  in  other  fruit  in  the  form  of  acid  potas^ 

Im  tartrate  and  calcium  tartrate,  its  commercial  source  being  from 
£L  which  represents  the  acid  potassium  tartrate  which  deposits  frora 
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wine  during  the  process  of  aging.  The  crude  tartar  of  arip^ol  is  cookefl  with 
chalk,  thus  forming  calcium  tartrate,  which  is  then  heated  with  sulphuric 
acid,  forming  insoluble  calcium  sulphate  and  soluble  tartaric  acid*  A 
8olution  of  the  latter  m  then  evaporated  and  crystallized* 

Tartaric  acid  is  used  as  a  refrigerant,  especially  in  the  form  of  potoi^ 
sium  bitartrate.  The  acid  is  a  constituent  of  the  official  Seidlitz  pow*ders 
and  is  interesting  by  reason  of  its  ability  to  form  three  distinct  classes 
of  salts — normal,  acid,  and  double,     (See  p,  362,) 

Dose, — 500  milligrammes  (8  grains,) 


PENTANE 
The  pentane  derivatives  of  pharmaceutic  interest  are: 


Amyl  alcohols* . . , 
Amyl  nitrite,  tT,S.l* 
Valerianic  aldehyde 
Valerianic  at' ids, .  .  .  . 


CJ{„OH. 

r  TT  .\o,. 


Tlie  halogen  derivatives  of  pealaae  are  of  no  pharmaceutic  intereat* 

The  monatomic  alcohols  of  pentane  are  not  called  pentyl  alcohols,  hut 
go  by  the  name  of  amy  I  alcohols,  being  so  called  l>ecause  found  abun- 
dantly in  the  spirit  obtained  by  fermenting  starch  (araylum). 

The  amyl  alcohols,  CJIiiOH  are  interesting  as  being  the  chief  con- 
stituents of  fusel  oil. 

There  are  eight  isomeric  forms  of  amyl  alcohols  possible,  and  of  thefl*% 
seven  are  known. 

AMYLIS  NITRIS— Amyl  Nitrite 

(Amyl.  Nitris) 

A  liquid  containing  not  less  than  80  iwt  rtnit.  of  CftHtiNO^  (117.10)  (diii«»fly  L 
amvl  nitrite).     Pre^terve  it  in  hermetically  sejileU  gla^is  balbs,  ar  in  glaas-etopper^ 
vials^  in  a  cool  place,  protected  from  light* 
Sufntnarized  Dexcription. 

Clear  yellawiah  Liquid;  ethereal  fruity  odor;  pungent  aromatic  taste;  almost  in- 
Boluble  in  water;  mim-ihle  with  alcohol  or  ether;  ap.  pr.  0.865  to  0.875;  ver>*  volatile; 
inflammable^  burning  with  a  yellow  s<iotv  flame.     For  details  see  I'. 8, P.,  p.  48, 

For  tesU  for  idetittiy^  for  impurities:  F*ree  acid  (a  modified  volumetric  test).  Aide* 
hydo  (does  not  darken  ainmonmcal  silver  nitrate  solution)  see  U.B.P.»  p.  4S  luid  aku 
Part  V  lit  this  book» 

Assay. — I>etaik  identical  with  assay  for  spirit  of  nitrous  ether  (p.  $1H)  eicovpt 
^,    ^  -    .      .       volume  gas  X  4.8 

that  factor  is       .  .  ,    .  ^^* T 

weight  of  nitnte  used. 

ReifMrks. — This  ester,  which  is  quit^  similar  to  ethyl  nitrite  (p.  51*4), 
in  made  by  practically  the  same  process  as  the  former,  namely,  by  trextting 
amyl  alcohol  with  pota?^sium  nitrite  and  siytphuric  acid,  and  distilling 
over  the  reaction  products. 

It  can  also  Ix*  made  by  treating  funel  oil  or  amyl  alcohol  with  nitric 
acid  and  copper,  the  copper  reducing  the  nitric  acid  to  the  nitrous  form. 
This  yields  the  official  product,  which  consists  of  alK)ut  80  per  cent,  of 

iso-amyl  nitrite,  J^5' /CHCHsCH-NOi,  the  reel  being  mixture  of  nitrites 

of  the  other  amyl  alcohok. 

Amyl  nitrite  in  a  limpid,  light  yellow  liquid,  of  pleasant  but  striking 
odor,  and  sharp  taste,     VVliile  it  boils  at  W  to  99^*0.,  it  Ls  very  volatile 
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at  ordinary  temperatures,  heuce  the  preservation  of  amyl  nitrite  calls 
for  considerable  care,  and  the  be-st  form  in  which  it  can  be  put  up  is  in 
sealed  glass  tubes  rather  than  in  glass-stoppered  bottles. 

Not  merely  is  loss  exix»rienced  in  amyl  nitrite  by  evaporation,  but 
also  by  reason  of  the  fact  t  hat  io  presence  of  moisture  it  decomposes  into 
amyl  alcohol  and  nitrous  acid  by  the  following  reaction. 

C*HnNO.     +     H,0     =     C*HiiOH     +     HNO,; 

hence  in  order  to  preserve  amyl  nitrite,  it  is  necessary  that  it  be  kept 
absolutely  dry. 

Amyl  nitrite  is  a  very  valuable  medicine,  I  jecause  it  furnishes  a  specific 
in  cases  of  suffocation  resulting  from  attacks  of  angina  pectoris.  When 
sharp  spells  of  this  distressing  complaint  come  on^  the  inhalation  of  amyl 
nitrite  usually  gives  relief.  Amyl  nitrite  is  put  up  for  this  purpose  in 
*' pearls"  that  is,  in  small  hollow  shells  of  thio  glass  hermetically  sealed. 
When  the  attack  lx?gins,  the  patient  crushes  one  of  these  pearls  in  a  hand- 
kerchief and  inhales  the  escaping  vapon 

Dos(\ — By  inhalation,  3  decimils  (3  minims). 

The  primarj^  amyl  alcohol  on  oxidation  yields  valerianic  aldehyde^ 
and  this  in  turn  yields  valerianic  acid.     Secondary  amyl  alcohols,  on 

O  H  \. 
the  other  hand,  yield  on  oxidation  either  diethyl-ketone,    p'h'  x^^' 

CH  \ 
or   methyl    propyl    ketone,   /^  H!/^'t>. 

Valeric  Acid  (C^H^COOH).— Four  modifications  of  valeric  acid  are 
known: 


Propyl  acetic  a«id, 
lso|>rc>pyl  aeetic  acid, 


Methyl  ethyl  acetic  acid, 
Trimethyl  acetic  acid, 


CHrCHiCOOH. 

;CHCOOH. 
CH.v 

chAccx>oh, 

CHr^ 


and  of  these,  the  one  usually  found  in  commerce  is  the  isopropyl  acetic 
acid,  this  lx»dy  being  recognized  in  phannaey  as  acidum  valerUinicum, 

Valerianic  acid  is  a  constituent  of  some  animal  fluids,  such  as  sweat. 
It  is  also  found  in  the  form  of  esters  in  dolphin  fat,  but  the  chief  natural 
origin  of  valerianic  acid,  from  which  it  obtains  its  name,  was  from  valer- 
ian root,  from  which  it  is  obtained  by  distillation  with  water. 

Usually,  however,  it  is  made  by  the  oxidation  of  the  appropriate 
amyl  alcohol  with  potassium  dichroraate  and  sulphuric  acid. 

Valerianic  acid  is  a  mobile,  oily  liquid,  boiling  at  175**C.,  of  specific 
ivity  0.935,  having  the  characteristic  odor  of  valerian.  It  combines 
Kth  alkalis  to  form  salt.s,  such  as  the  valerianates  of  ammonium,  iron, 
and  zinc,  each  of  which  is  discussed  under  its  respective  metal,  hence  it  is 
only  necBssar>^  here  to  cit^e  that,  in  order  to  get  a  white  crystalUne  sample 
of  ammonium  valerianate,  monohydrated  valerianic  acid  must  l>e  used, 
ud  not  the  trihydrated  frequently  found  in  commerce.  The  trih\  drat^ 
be  converted  into  the  monohydrated  by  cr3rstallizing  a  mixture  of 
leutral  so<h*um  valeriariMte  with  the  crude  acid,  and  treating  the  cr>*stal- 
line  acid  salt  with  concentrated  sulphuric  acid. 
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Valine  is  alpha-amino-isovaleric  acid,(CHs)  tCHCH(NHs)CXX)H.  It  is  an  active 
constituent  of  ergot.     (See  p.  837.) 

While  tricarballylic  acid,  citric  acid,  and  aconitic  acid  are  derivatives 
of  hexane,  they  can  be  most  conveniently  discussed  in  this  chapter, 
leaving  the  next  chapter  for  the  sole  consideration  of  those  very  important 
hexane  derivatives,  the  carbohydrates. 

Tricarballylic  Acid  (C|H»(COOH)s). — This  acid  with  the  long  name  is  cited  not 
because  of  its  pharmaceutic  value,  but  merely  because  it  is  the  connecting  link  be- 
tween the  compounds  just  mentioned  and  of  the  important  organic  acid  which  wfll 
be  cited  next.  It  will  be  seen,  from  the  formula  given  below,  that  this  represents 
that  acid  of  hexane  containing  three  carboxyls,  and  which,  tnerefore,  may  be  con* 
sidered  as  the  oxidation  product  of  primarv  triatomic  hexyl  alcohol.  It,  therefore, 
serves  the  purpose  of  introducing  its  oxy-derivative,  which  is  none  other  thui  cUrie 
acid,  C8H40H(COOH),. 

ACroUM  CITRICUM— Citric  Acid 

(Acid.  Cit) 

A  tribasic  organic  acid  usually  obtained  from  the  juice  of  limes  or  lemons.    It 
contains  not  less  than  W.5  per  cent,  of  CeHgOT  -f  H,0  or  C,H4(0H)(C00H),  +  H^O 
(210.08).     Preserve  it  in  well-closed  containers. 
Summarized  Descrivtian. 

Ck>lorless,  translucent,  right-rhombic  prisms  or  white  powder;  soluble  in  about 
0.5  part  of  water,  in  about  1.5  parts  of  alcohol  and  in  21  parts  of  ether.  For  details 
see  U.S.P.,  p.  9. 

For  tests  for  identity ^  for  impurities:  Tartaric  acid  (no  odor  of  burnt  sugar  on  igni- 
tion; does  not  color  sulphuric  acid  more  than  yellow).  Oxalic  acid  (the  calcium  test). 
Sulphuric  acid  and  lead  (usual  tests)  and  for  assay  see  U.S.P.,  p.  9  and  also  Part 
V  of  this  book. 

Remarks, — Citric  acid  was  isolated  by  Scheele  in  1789  from  the  juice 
of  lemon,  and  analyzed  by  Liebig  in  1831;  while  the  structure  of  the  body 
was  proposed  by  Salet  (1868)  and  confirmed  by  Grimaux  and  Adam 
(1880). 

Citric  acid  occurs  in  the  juice  of  the  lemon  and  some  other  fruits, 
the  former,  however,  being  the  source  of  the  conmiercial  article.  By 
treating  lemon-juice  with  calcium  carbonate,  calcium  citrate  is  precipi- 
tated out,  and  this  precipitate,  after  being  thoroughly  washed,  is  treated 
with  sulphuric  acid,  whereby  a  precipitate  of  calcium  sulphate  is  formed 
and  citric  acid  goes  into  solution.  The  citric  acid  solution  is  then  con- 
centrated in  vacuo  and  allowed  to  crystallize. 

Several  syntheses  of  citric  acid  have  been  accomplished,  one  of  which  is  from  car- 
ballylic  acid,  thus  proving  its  structural  formula.  None,  however,  has  attained  com- 
mercial value. 

A  fermentation  process  of  manufacture  in  which  glucose  is  acted  upon  by  a  special 
enzyme  in  the  presence  of  a  trace  of  nitrogenous  matter,  has  been  devised  by  fiuchner. 

Citric  acid  occurs  in  translucent,  right-rhombic  prisms,  melting  at 
152°  to  153°C.,  having  the  specific  gravity  1.6,  and  soluble  in  0.5  part  of 
water. 

Citric  acid  crystallizes  with  one  molecule  of  water  of  crystallization, 
and  is  prone  to  efflorescence.  Moreover,  if  the  acid  is  heated  to  175°C., 
it  will  not  merely  lose  its  water  of  crystallization,  but  also  a  molecule  of 
water  from  its  own  structural  formula,  with  formation  of  a  new  body, 
aconitic  acid. 

It  may  be  well  to  compare  the  graphic  formula  of  the  three  acids 
just  mentioned  along  with  the  alcohol  from  which  derived: 
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I*rirnary  tnatomic 
hexyl  alcohol. 
CH,CH,OH 
I 
CH— CHiOH 


i 


H,CH,OH 


Tricarhallylic 
acid. 
CHsCOOH 

CHrtJuH 

CHsCOOH 


Citrie 
aeid. 
CHjCOOH 

COHCCMJH 

CH,COOH 


Aconitic 

acid* 
CHCOOH 


,1 


OOH 


HtCOOH 


The  fact  that  citric  acid  easily  parts  with  a  molecule  of  water  should 
always  be  borne  in  mind,  and,  therefore^  undue  heat  should  not  be  used 
in  evaporating  a  solution  of  citric  acid  or  of  itts  salt3.  In  fact,  the  evapo- 
ration should  take  place  in  vacuo. 

Dose, — 500  tmlligrammes  (8  grains). 


DRUGS  CONTAINING  FRtni  ACIDS 

As  this  opens  the  subject  of  crude  drugs^  a  few  words  of  introduction 

may  be  advisable. 

Vegetable  drugs  consist  of  whole  plants,  plant  parts,  or  plant  excretions, 
in  other  words,  are  portions  of  that  collection  of  cells  called  a  plant. 
Knowledge  of  plants  forms  the  science  of  botany,  and  a  full  discussion  of 
this  science  is  clearly  beyond  the  linaits  of  this  work;  hence  the  student  is 
referred  to  list  of  standard  text-books  given  in  the  Preface.  To  explain 
the  '* official  definitions'*  (p.  24)  of  the  dmgs  that  must  be  considered  in 
this  book  a  slight  rfeum^  of  the  important  plant  parts  is  in  order  and  is 
here  given,  fuller  details  of  peculiar  cases  being  considered  under  drugs 
illustrative  of  each  case. 

The  study  of  vegetable  drugs — of  the  plant  parts  used  in  medicine — 
forms  that  branch  of  knowledge  called  organic  materia  medica,  and  even 
this  in  its  complete  form  is  beyond  the  province  of  this  work,  reference 
to  the  leading  t^xt-books  on  the  subject  being  found  in  the  Preface, 

In  the  study  of  materia  medica,  drugs  are  usually  grouped  as  belong- 
ing to  the  several  classes  of  plant  parts — roots,  stems,  rhizomes,  tul^ers, 
woods,  barks,  leaves,  bulbs,  herbs,  flowers,  fruit,  and  seeds — hence  it 
may  Ijc  well  to  define  these  parts  (or  organs)  at  this  place. 

A  root  is  that  part  of  the  plant  axis  that  does  not  bear  leaves.  Roots 
are  not  always  under  ground;  thus,  ivy  has  roots  above  ground  that  aid  the 
plant  in  climbing. 

A  stern  is  that  portion  of  the  plant  axis  which  does  l:)ear  leaves.  All 
proa  are  not  above  ground;  the  so-called  "roots  '  of  the  violet  or  of 
alomon's  seal,  which  run  horizontally  under  ground*  are  stem  parts,  for 
the  leaves  spring  directly  from  them. 

A  rhizotne  is  that  stem  part  which  lives  under  ground.  The  violet 
at^m  part  just  mentioned  is  an  example  of  a  rhizome. 

A  hiber  is  a  thickened  underground  stem,  used  as  a  reservoir  for  starch. 
Example,  the  Irish  potato.  In  the  case  of  sonie  tubers,  they  more 
closely  resemble  roots  than  stems,  and  are  then  called  tuberotts  rootn;  an 
official  example  of  such  as  is  found  in  aconite. 

Stems  of  large  plants  like  trees  are  called  trunks,  and  such  a  trunk  can 
be  roughly  divided  into  the  central  part,  called  the  irood^  and  the  outer, 
more  or  let^  corky  layer,  called  the  bark. 

Lemmas  are  expansions  of  the  stem  tissue  arranged  regularly  on  the 
stem.  Ordinarily  leaves  perform  the  function  of  respiration  or  breathing, 
playing  an  important  part  in  the  conversion  of  carbon  dioxide,  which 
they  absorb  from  the  air,  into  starch,  sugar,  and  cellulose. 
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Bulbs  are  collections  of  yoderpjround  leaves  attached  to  a  st^ra  which 
consists  of  nothing  more  than  a  conical  disk  frooi  l>eneath  which  the 
rootlets  project.  The  onion  is  a  good  example  of  a  bulb.  The  difference 
lietween  a  tuber  and  a  bulb  may  well  be  given  here*  An  example  of  a 
tul)er  is  the  Irish  potato,  and  as  the  example  of  a  bulb  the  onion  will  be 
taken,  and  even  slight  exatninatinn  will  show  that  these  two  are  different. 
Both  prow  underground,  and  neither  is  a  root;  yet  they  are  not  the  same. 
A  bulb,  like  a  tuber,  is  an  under^ound  stem,  but  it  goes  farther,  since  it 
also  includes  distinct  underground  leaves*  Thusf,  in  the  onion,  the  thick* 
juicy  scales  are  the  underground  leaver,  and  all  there  is  of  the  stem  is  the 
hard  little  base  from  which  the  rootlets  grow  and  to  which  the  ecalej* 
(leaves)  are  attached* 

Herbfi  represent  the  whole  dried  plant,  usually  deprived  of  it-s  roots, 

Fhwers  are  leaf  modifications  which  perform  the  function  of  repro- 
duction, the  special  organs  for  this  purpose  being  the  ovar>' — the  female 
organ — and  the  anther — the  male  organ.  The  fertilized  ovary  develops 
within  itself — 

SeedSj  which  are  organisms  containing  a  germ — the  beginning  of  a 
new  plant — provided  with  sufficient  nourishment  to  support  it  during 
the  first  days  of  its  sprouting. 

Fruih  represent  the  ripened  ovary  and  its  apperulages.  The  appen* 
dage^  vary  from  a  thin,  chaff-like  ovary  wall,  in  anise,  to  the  large  luscious 
**meat"  and  thick  green  rind  of  the  watermelon* 

Chemically,  drugs  consist  of  many  substances;  those  that  are  plant 
organs  consisting,  histologically,  of  cell -wall  and  cell-content^,  drugs 
that  are  exudations  from  plants  l^eing  usually  entirely  cell-contents* 
This  cell-wall,  which  consists  of  cellulose,  wood,  bast,  or  cork,  according 
to  its  development  is  generally  spoken  of  pharmaceutically  as  ^*fihroH4 
tissue/*  The  cell-contents  coi^sist  of  a  vast  number  of  bodies,  such  ad 
alkaloids,  glucosides,  neutral  principles,  oils  (volatile  or  fixed),  tannin, 
resin,  gum,  stai^ch,  sugar,  etc.  The  last  four  are  found  in  almost  all 
plants,  while  the  others  are  more  sparingly  found,  and  constitute  the 
active  principle  of  the  specific  drug  under  consideration. 

This  leads  to  the  classification  of  drugs  into  alkaloidal  drugs,  gluco- 
sidal  drugs,  astringent  drugs,  etc.  In  the  consideration  of  ever%'  drug 
on  the  pages  which  follow  the  coTistihtents  will  be  an  important  f<*ature 
study,  and  let  it  be  here  frankly  stated  that  under  constituents  will  l>e 
given  only  those  which  make  the  drug  of  value.  Thus  in  considering 
alkaloidal  drugs  a  continuous  repetition  of  ''gum,  starch,  and  sugar" 
will  be  omitted,  reference  l)eing  made  to  these  constituents  oiJy  when 
they  play  an  important  r61e. 


Tljiv»r  mijoy  Aoinr 
which  is  MBOti  aa  ft 


Rhus  Glabra  TU.S.P.  VIII;  N.F.  IV)  are  driea  ^umrir  hrrnr5. 
vogue  Its  tk  reriKuly  fur  sure  throat;  being  made  into  mi  infiiHkin, 
gftrgle 

Tamftrlndus   (IT.aP.   VIII;   N.F.    IV),  or  iamarind,  m  a  prrwrvcd  pul|i  of  iKe 

fruit  (if  Turnaritirlus  indicn  and  is  frequently  found  tn  commcrre  mixod  with  moUtfMS* 

Tani/i finds  arc  usixl  an  a  n»frigeranf  and  laxative,     A  drink  frt»m  tamarioda  and 
i*rL«ani  «»f  (tirtar  iw  popular  tn  tho  huuth  for  '*tlunnmg  ihc  blood," 

Dofn\ — 15  Kmnimr-i  (240  Rniina). 

Limoois  Succus  (LLS.P,  VIU),  or  lenwn  jui^,  is  the  commercial  noil n*»*  nf  otTie 
iicid*     Noll!  that  the  nngind  '*nc>utral  mixturt***  (Mif?turii  Potaaaii  Citi  l^) 

wna  made  by  neutralizing  icninii  juieo  with  p(>tassium  bicHrbunato,     It  i«  iiit 

and  waft  formerly  used  on  shipboari  aa  a  preventive  of  8tnjr\'y»  a  hjalhN*>nie 
produreii  by  a  steady  diet  of  «n!t  meat.     It  h  jjjven  in  dosea  nf  1  fluidounee. 

Succus  Citri,  N.'F.,  ■  'd  from  the  lime  f mi t,  riirt**  i 

itctUit.     From  it  is  prenn^  trn,  N.F.,  which  i^  made  by  tnixilif 

400  mils  of  glyceritc  of  p«Liv-.ii  ^vi*.,  m>>  .uh.^  .m  lime  juice* 
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CHAPTER  XXXIX 
DERIVATIVES  OF  HEXANE 

The  following  derivatives  of  hexane  (C6H14)  are  of  interest: 

Hexyl  alcohols? C»HwOH. 

Capronic  acid CjHuCOOH. 

Mannitol  1 

Dulcitol    } CiH8(0H)i. 

Sorbitol  J 

Glucose,  U.S.? CeHifOi. 

Sugar,  U.S.? Ci,H,iOii. 

Starch,  U.S.? fCiHioO»)x. 

Gums CiHioOi. 

Celluose  (purified  cotton  U.S.?.) (CeHioO»)x. 

Pyroxylin,  U.S.P Chiefly  Ci,H„(0N0,)40». 

Glucosides. 

Tricarballylic  acid C,Hi(COOH),. 

Citric  acid,  U.S.P C,H4(0H)(C00H),. 

Of  the  hexyl  alcohohf  seventeen  are  possible,  but  since  none  is  of 
pharmaceutic  value,  they  will  not  be  noticed. 

By  the  oxidation  of  one  of  these  alcohols,  capronic  add,  CHs(CHs)4- 
COOH,  is  obtained.  This  capronic  acid  is  a  fatty  acid  discovered  by 
Chevreul  in  1824,  and  is  found  as  an  ester  in  coconut  oil,  Limburger 
cheese,  and  goat  butter,  and  is  cited  merely  because  it  is  the  only  mono- 
basic  acid  of  hexane  of  pharmaceutic  interest. 

Mannitol,  C6H8(OH)6,  is  the  hexatomic  alcohol  of  hexane.  It  was  iso- 
lated by  Proust  from  manna  in  1806,  and  is  also  found  in  minute  traces 
in  other  drugs.  The  chief  source  of  commercial  mannite  is  manna,  from 
which  it  is  obtained  by  treating  with  boiling  alcohol.  From  the  alcoholic 
solution  the  mannite  separates  on  cooling  in  small  white  crystals  of  sweet- 
ish taste. 

By  careful  oxidation  it  yields  mannosej  a  variety  of  sugar,  while 
oxidation  with  nitric  acid  yields  saccharic  acid, 

Dulcite  and  sorbite  are  isomeres  of  mannite,  the  former  obtained  by  reduction  of 
lactose  (milk-sugar)  and  the  latter  by  reduction  of  glucose. 

These  three  hexatomic  alcohols  yield  ketone  and  aldehyde  derivatives,  which 
are  of  great  importance,  such  as  glucose^  manno8€j  cane-sugar,  atarch,  and  celltdose. 

The  formula  of  the  first  two  is  CeHuOs. 

Cane-sugar  is  C12H22O11. 

Starch  and  cellulose  (CftHio06)x. 

On  examining  these  formulas  it  will  be  noticed  that  the  hydrogen 
and  oxygen  atoms  attached  to  the  carbon  atoms  are  present  in  exactly 
the  same  proportion  as  in  water,  viz.,  there  are  always  twice  as  many 
hydrogen  atoms  as  oxygen  atoms.  For  this  reason  to  this  class  of  bodies 
was  assigned  the  name  **  carbohydrates,^*  although  at  present  but  little 
stress  is  laid  on  this  characteristic. 

Carbohydrates. — WTiile  most  carbohydrates  are  derivatives  of 
hexane,  some  are  found  containing  more  or  less  carbon  than  six.  Thus, 
arabinose  is  C5H10O5.  On  the  other  hand,  some  contain  seven  carbon 
atoms,  some  eight  carbon  atoms,  and  some  nine;  but  practically  all  the 
carbohydrates  are  derivatives  of  hexane. 
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The  hexanc  carbohydrates  can  be  roughly  grouped  into  three  classes, 
the  first  having  the  form  C«HiiO(,  which  have  representatives  in  glucose 
and  dextrose;  the  second,  being  of  double  formula,  CnHtiOn,  is  found 
in  cane-sugar;  while  the  group  C(jHioO;»  has  representatives  in  such  well- 
known  bodies  m  starch,  gum,  and  cellulose. 

The  first  examination  of  these  bodies  shoi^^  that  one  should  be  derived 
from  the  other,  thus: 

2CftH|oOi,  which  m       CijHjoOio 
plua  one  molecule  of  water,  Ht  O, 


gives  us  a  molecule  of  sugar 

ftcd  when  to  this  we  add  another 

molecule  of  water. 


CtiHiiOn 
H,0, 


we  get       CiiHjiO,, 
or     2C«HnO«, 
which  is  the  formula  of  glucose. 

The  transition  of  starch  or  sugar  into  glucose  is  really  performed  by 
the  adding  of  water  (by  chemical  means).  The  reverse  operation  is  not 
so  simple  a  one,  and  has  not  been  performed. 

On  the  other  hand,  one  molecule  of  glucose  minus  one  molecule  of 
water  gives  the  empiric  formula  of  one  molecule  of  starch  or  gum. 

As  in  the  case  cited  above,  the  transformation  of  glucose  into  starch 
has  not  been  accomplished,  but  the  reverse  operation,  the  conversion 
of  starch  into  glucose,  is  performed  by  the  very  simple  act  of  heating 
the  starch  with  dilute  sulphuric  acid.  It  may  be  as  well  to  state  right 
here  that  the  agent  used  for  the  molecular  addition  of  water  is  usually 
diluted  sulphuric  acid,  and  the  process  of  chemically  combining  water 
is  called  '  hydrohjzing,^'  On  the  other  hand,  if  it  is  desired  to  remove 
water  from  the  molecule  of  an  organic  substance^  conc45ntrated  sul- 
phuric acid  is  usuallv  the  agent  emploved,  when  it  is  said  to  act  as  a 
*'dehydrfUor:' 

The  formula,  CeHiaO*,  it  will  be  noticed,  differs  from  the  formula  of 
mannitol,  CeHuOe,  by  containing  two  atoms  of  hydrogen  less.  It  will 
be  also  noticed  that  this  is  the  difference  between  the  formula  of  an 
ordinary  alcohol  and  its  aldehyde  or  ketone,  and  it  is  really  true  that 
CeHijO*  is  an  aldehyde  or  ketone  derivative  of  the  hexatomic  alcohol, 
^»Hji{OH)(.     The  carl>ohydrates  are  called  aldoses y  or  ketoses^  according 

the  alcohol  group  has  been  changed  to  an  aldehyde  or  a  ketone, 
though  some  are  of  more  intricate  composition. 

The  carbohydrates  can  best  be  studied  by  taking  up  three  groups  in 
their  regrular  order,  viz. : 

Those  having  formula  CeHisOi,  or  monosaccharides  (monoses) 
CijHkOii,  or  bisacchaiides  (bioses)* 
(C^HioOs),,  or  polysaccharides. 


THE  MONOSACCHARIDES 

Tbese  are  bodies  of  more  or  less  sweetness,  and  all  poa9««d  optical  activity,  that 
all  deviate  the  rtiy  of  polarised  light  either  to  right  or  left,  except  the  synthetic 
ctive  varieties.  .\ct'ortiing  to  Van  t'Hoff's  rule,  each  active  substance  should 
lltain  at  least  one  asyiiiini-'trie  carbon  atom,  and  iavostigntioti  ha3  shown  that 
[  true  in  every  caue.  Several  syntheses  of  these  bodies  have  been  accomplished: 
formaldehyde  cooked  with  milk  of  lime  gives  acroee;  formaldehyde  cooked 
;  ol  Ume  gives  a  mixture  of  formose  and  acrose  ip.  58$)*     Likewise  dit>rumide 
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of  ftcrolein  (p*  011)^  when  treated  with  barium  hydroxide,  gives  acroac.     Th^  bodit**! 
of  this  lieries  are  all  readily  converted  into  alcohol  when  brought  iiit-u  couUvet  with 
the  ferment,  yciist.     If  other  bacteria  of  fermentation  are  added^  they  yield  l»otie  or  1 
butvric  acid  or  dextrin,  as  the  caae  may  be. 

l^oUowing  the  rule  of  aldehydes  and  alcohol*,  these  IxHlies  of  formula  CgHixOt 
oxidize  to  special  acids  under  special  treatment,  and,  on  the  other  hand,  ciin  bu 
reduce*!  to  special  alcohols . 

They  all  combine  with  calcium  or  strontium  to  form  alcoholate.**  of  tho  niimr. 
They  give  all  the  reactions  characteristic  of  ahlehydea  and  ketone**,  for  exam  pie,  form 
distinct  crystalline  bo<lic8  with  phenyl  hydrazine.     Borne  Vnxlie**  of  the  group  irruuj-J 
nose  and  glucose)  oxiiHze  to  the  corresponding  acid  showing  aldehyde  chanvct«^ri$ticft,  ' 
while  the  fnicto»e.s,  under  similar  treatment,  break  up,  showing  tnetr  ketone  cKamo- 
tcrisiics. 

The  botiiea  of  formula  C«HiyO«  can  be  roughly  divide^!  into  three  groups: 

Fnictoses,  CH3OH— fCHOID^f— CO— GH,OlL 
Mannoses.  CHjOH— <CH< )H )  1— CHO. 
Glucoses,  CHiOH— (CJIOHji—CHO. 

Of  each  of  these,  three  varieties  are  known:  (1)  The  levogyre,  which  rotate  th« 
ray  of  light  to  the  left;  (2)  the  dextrogyre,  which  rotate  the  ray  to  the  right;  and  (3)  , 
the  inactive,  which  do  not  affect  the  ray  of  light.  I 

It  will  be  noticed  that  Icvogyre  is  abbreviated  to  the  letter  *'l,*'  dextrugyro,  to 
"d,"  and  inactive,  to  *"i,"  and  let  it  be  stated  here  that  in  future,  in  thi«  workf»  those 
abbreviations  will  be  use^l  inste^id  of  the  long  technical  name*. 

The  three  fructoses  are  as  follows: 

'4"  fructose  {acrosej^  which  is  of  interest  merely  as  one  of  the  synthetic  miipirft. 

**d*'  fructose  (fruit-tuffar),  which  is  the  sweet  constituent  of  many  fruits. 

"i"  fructose— tefutoae* 

The  three  mannoses  are  of  no  pharmaceutic  interest  except  aa  derivative*  of 
mannite. 

Of  the  three  glucosei^,  the  only  one  of  interest  is  the  dextrogyrate. 


GLUCOSUM— Glucose 

(Glucos. — Syrup}'  Glueose — Liquid  Glucose) 

A  synjuy  product  obtained  by  the  incomplete  hydrolyaia  of  starchy  eansiatiiig 
chiefly  of  dextrose  <,d-gluca»e)  IC1H12O4  =  180.101  and  dextrins. 
Summaraed  Desrripiiffn, 

Colorless  or  slightly  colored  thick  Kyrupy  liquid:  sweet  taste;  very  soluble  \n  w^Uf ; 
sparingly  stiluble  in  alcohol.     For  details  sec  U,B.P.,  p.  202. 

For  le^U  for  identity  and  for  impurUies:  Wat'cr  (does  not  lose  more  than  21  p<*r  cent, 
on  evaporation).  Free  acid  (a  modified  volumetric  test).  Starch  (not  blue  wiih  ioilina), 
Bulphur  dioxide  (dot^  not  reduce  iodine).  Heavy  metals  and  arsenic  (the  usual  testa) 
see  IT.S.P,,  p.  202  and  also  Part  V  of  this  book, 

liemarka, — This  product  is  the  chief  constituent  of  honey  (which  see), 
and  **an  be  made  by  inversion  (hydrolysis)  of  cane-sugar  and  of  Btarch, 
the  reaction  being  as  given  on  p.  623.  The  commercial  source  of  KJucose 
18  corn,  from  which  the  embrj^o  is  removed  by  mechanical  ir  rhe 

re-sitlue  treated  with  ssodium  hydroxifle  to  remove  gluten  and  v.-  uj« 

matter  naturally  found  in  the  corn,  and  the  starch  thus  purititvi  hydro- 
Ivited  by  trealing  with  sulphuric  acid.  On  completion  of  the  inversion, 
tlie  excess  of  acid  is  neutralized  by  the  midition  of  barium  chloride,  the 
precipitate  of  barium  sulphate  filtered  out,  and  lht»  a([ueous  solution  of 
glucose  concentrated  in  vacuo.  Nowadays,  hydrocliloric  acid  is  generally, 
used  as  the  h\'ilrolyzing  agt^nt*  It  is  interesting  to  note  that  the  M^pa- 
rat<*d  embr>'o  of  the  corn,  when  submitted  to  expression,  yields  a  cod- 
fiiderahle  quantity  of  fixed  nil  icorti  oil)^  which  is  a  valuable  dnr'inpE  oiL 
The  original  intent  of  removing  the  germ  was  to  prevent  the  glucoec 
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liquid  from  being  greasy,  and  this  affords  another  instance  of  the  develop- 
ment of  a  special  industry  by  the  utilization  of  side-products.  Glucose 
18  placed  on  the  market  in  two  forms.  One,  is  a  thick,  syrupy  liquid,  hav- 
ing specific  gravity  1.412,  perfectly  miscible  with  alcohol  and  water. 

A  solid  form  of  glucose  is  now  obtainable,  the  terms  dextrose  and 
grape-^ugar  being  at  present  reserved  for  this  solid  glucose.  Glucose  is 
a  reducing  agent,  changing  cupric  salts  to  the  cuprous  form.  Just  as 
sulphuric  oxide,  SOs,  can  be  converted  into  sulphurous  oxide,  SO2,  by 
reduction,  so  can  cupric  oxide,  CuO,  (or  its  hydroxide,  dissolved  in 
excess  of  alkali),  be  reduced  to  cuprous  oxide,  CujO,  as  shown  below: 

2CuO  =»  CujOa  cupric  oxide 

less  O 

yields       Cu»0   cuprous  oxide, 

the  valence  of  the  copper  being  reduced  during  the  reaction  from  11  to  i. 

While  this  reaction  occurs  imder  the  influence  of  any  reducing  agent, 
it  is  usually  confined  to  the  identification  and  estimation  of  glucose,  for 
which  it  is  admirably  adapted,  the  brick-red  precipitate  of  cuprous  oxide 
being  very  characteristic.  Glucose  is  a  constituent  of  urine  in  diabetes, 
and  in  this  way  its  identification  is  of  much  importance  to  the  pharma- 
cist. In  examining  the  urine  for  sugar  either  Fehling's  or  Trommer's 
test  is  applied.  The  latter,  which  is  the  oldest,  consists  in  treating  the 
suspected  urine  with  a  solution  of  copper  sulphate  and  a  few  drops  of 
solution  of  soda  (whereby  the  copper  sulphate  is  converted  into  cupric 
hydroxide). 

On  boiling,  this  blue  cupric  hydroxide  is  converted  into  brick-red 
cuprous  oxide  if  glucose  or  other  reducing  agent  be  present. 

Fehling's  solution  is  an  improved  modiGcation  intended  for  volu- 
metric analysis.  It  contains  sodium  and  potassium  tartrate  (Rochelle 
salt),  in  addition  to  copper  sulphate  and  sodium  hydroxide.  It  is  found 
among  the  volumetric  solutions  of  the  pharmacopceia.     (See  Part  V.) 

Galactose  (CHiOH(CHOH)4CIIO). — This  monose  is  made  by  inversion  of  milk- 
au^r.     It  oxidizes  to  mucic  acid,  and  is  of  no  pharmaceutic  value. 

THE  DI-SACCHARIDES 

(Ci,H„Oii) 

The  bioses  are  those  carbohydrates  havins  the  formula  CisHssOn,  and,  as  men- 
tioned above,  tliese  represent  two  molecules  ofCeHuOe  minus  one  molecule  of  water. 
They  are  much  more  easily  crystallized  than  the  monoses,  are  optically  active,  and 
are  fermentable  only  after  being  hydrolyzed,  the  sole  exception  to  this  statement 
being  that  maltose  is  directlv  fermentable.  As  already  mentioned,  the  bioses,  under 
treatment  with  dilute  sulphuric  acid  and  special  ferments,  such  as  diastase,  are 
hydrolyzed  into  bodies  having  the  formula  C«HiiO«.  Each  biose  yields  different 
products  under  hydrolysis;  thus  cane-sugar  hydrolyzes  to  glucose  and  fructose; 
maltose  to  glucose;  lactose  to  galactose  and  glucose. 

Maltose  and  lactose  reduce  silver  nitrate  and  Fehling's  solution,  hence  are  alde- 
hydes. Cane-sugar,  on  the  other  hand,  does  not  act  in  this  way,  hence  contains  no 
aldehyde  groups.  All  three  of  these  bioses  form  esters  of  acetic  acid  containing 
eight  acetyl  groups,  from  which  is  deduced  the  fact  that  each  contains  eight  hy- 
droxvls.  There  is  much  in  the  chemistry  of  these  bodies  yet  to  be  cleared,  but  from 
the  few  facts  already  mentioned  it  h:us  been  deride<l  that  they  represent  anhydrides 
of  the  various  glucoses,  evidently  those  into  which  they  separate  under  hydrolysis. 
The  exact  chemical  stnicture  of  those  bo<lies  has  not  been  clearly  ascertained,  but 
the  following  formulas  have  been  suggested  for  saccharose  (cane-sugar) : 

40 
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Tollen's  formula, 

O      CHtOH 


£i 


0     vCHOH),    /      I 

I  o    (CHon)i 


1 


Fiacher's  formula. 

O  CH,OH 

H 

HOH),  /^ 

\It|  oC      (CHOH), 

CHOH  ^CH 

I  \ 

CH^oH  ch,oh: 


SACCHARUM— Sugar 

(Sacch. — Sucrose) 

RucToee  tCisHnOn  =  342,18]  ohLained  friDra  cultivated   varieties  of  Siuxharum  ' 
officinurum  Linn^  (Fam.  Gramin€(F).  and  From  Beta  rulgaria  Linnd,  var.  Rapa  Damurt 
(Fam.  Chen4r})odiac^a)  and  from  otner  sources. 
Summarued  Ekftcription. 

White,  hard,  drr  crystals  or  white  cryHtaUine  powder;  sweet  taste;  soluble  tn  about 
0.6  part  of  wat^r,  in  about  137  parts  of  alcohol;  insoluble  in  chloroform  or  ether; 
aqueous  solution  is  dextr<» rotator}';  [all)   —  +65,1)'',     For  details  see  U.8.P.,  p,  3G3. 

For  teatsf^jr  identity  and  for  impuntt^s:    Insoluble  salta,  ultramarine  or  Pruasian 
blue   (no  eediment  should  depKisit  from   its  solution).     Invert  susar  (gravimelri^ 
copper  t^st).     Calcium,  sulphate  aod  chloride  (uaual  testa)  see  11.3^?.,  p.  303  aad  i 
also  Part  V  of  t  his  book. 

Rcfnarks, — Sugar  can  be  obtained  from  cane,  Saechnrum  officimxrum, 
beet,  Beta  imlgaris^  or  sorghum,  Andropogon  Sorghum^  var.  Suc^haraitis^ ' 
the  products  in  each  case  being  chemically  identical.  The  three  varieties  I 
of  commercial  sugar  are  yielded  by  three  distinct  plantj>;  those  yielding 
sugar-cane  and  sorghum  sugar  greatly  resemble  the  corn,  antl  in  both 
cases  the  stalks  are  cut  near  the  roots  at  the  proper  seasfjn,  the  leavet^ 
lopped  off  from  the  stalks^  which  are  then  passed  through  rollers,  by  I 
which  means  the  juice  is  expressed.  The  juice  is  treated  with  lirne  to  re-  | 
move  the  gluten  and  alburoiu,  and  the  lime  removed  as  calcitim  carbonate, 
when  the  liquid  consists  of  a  thin  solution  from  which  sugar  is  obtained  by 
appropriate  concentration.  At  present^  in  place  of  lirne^  calcium  bisulph- 
ite is  frequently  used.  This  chemical  not  merely  removes  the  gluten  and 
albumin,  but  also  acts  as  an  antiseptic.  Formerly  the  light  juice  was  con* 
centrat-ed  in  large  pans  under  atmospheric  pressure  ("o[>en  kettle  proc- 
ess"). In  such  causes,  htjwever,  the  solution  underwent  sUglit  decompo- 
sition, darkening  the  product,  and  forming  the  commercial  brown  sugar. 
To  refine  this  brown  sugar  it  is  necessary  t-o  redissolve  and  clarify  it 
with  albuminous  matter,  such  as  bloody  filter  through  charcoal  and  the 
solution  concentrated  in  vacuo,  and  at  the  present  time  this  coneejitra- 
tion  in  vacuo  is  done  from  the  very  beginning.  When  the  liquid  in  the 
vacuum  pan  has  reached  a  proper  degree  of  concentration,  and  the  sugar 
is  l>eginning  to  separate  out  by  crystallization,  the  mass  is  transfeirtDd 
to  centrifugal  machines  and  is  entirely  freed  from  u>oisture. 

The  process  of  making  beet-sugar  is  more  comphcated  than  that 
of  making  cane-sugar,  the  saccharine  solution  being  prepared  by  chopping 
tlie  fleets  into  small  particles  and  macerating  sanie  in  warm  water,  thi^ 
process  being  known  as  the  diffusion  process.  This  solution  container 
many  more  impurities  than  does  the  cane-juice,  hence  many  and  com- 
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plicated  methods  of  purification  have  to  be  used,  and  in  this  way  quite 
a  number  of  side-prodiiets  of  more  or  less  value  are  obtained.  Thus,  it 
will  l>e  recalled  that  methyl  chloride  (p.  580)  is  now  obtained  larj^ely 
from  l>eet-^ugar  residue. 

The  process  of  difTusion  mentioned  above  is  now  used  in  some  factories 
in  the  manufacture  of  cane-sugar.  The  cane,  instead  of  being  run 
through  rollers,  13  relieved  of  its  sugar  by  maceration  in  warm  w^ater.  The 
extraction  in  this  case  is  much  more  thorough  than  by  pressure,  but 
requires  more  manipulation,  making  the  process  more  expensive. 

Sugar  appears  in  commerce  usually  in  the  granulated  form,  although 
in  some  sections  of  the  world  the  old-fashioned  sugar-loaf  is  still  used. 
This  is  made  by  pouring  the  most  concentrated  warm  solution  of  sugar 
into  conical  molds,  letting  stand  twenty-four  hours,  draining  off  the 
syrup,  and  dtying. 

If  a  saccharine  solution  is  allowed  slowly  to  crystallixe  on  strings, 
large  transparent  crystals  are  formed,  these  being  known  as  rock-auidy. 
Sugar  melts  at  160%'.,  and  if  the  sugar  which  has  been  brought  to  the 
raeltingrjx)int  with  the  aid  of  a  Uttlc  water  is  then  allowed  suddenly  to 
cool,  it  produces  a  candj'  form  of  sugar  sometimes  called  bnrhij-sngar. 
If  sugar  is  heated  to  200°C.,  the  product  begins  to  cartx)nize  and  results 
in  a  deep  brown  liquid  called  carnnteL  This  liquid  is  used  largely  as  a 
coloring  matter  in  smia-water  syrups;  hence  it  will  not  be  amiss  to  mention 
the  details  of  preparation.  Thus,  if  the  carameled  sugar  is  allowed  to 
cool  without  addition  of  water^  it  will  deposit  in  a  diffictiltly  soluble  mass. 
The  addition  of  cold  water  to  the  highly  heated  fused  mass  causes  the 
sudden  evolution  of  steam,  with  a  sputtering  which  may  be  dangerous 
when  manufacturing  caramel;  hence  to  insure  perfect  results^  to  the  cara- 
melized sugar  at  the  proper  stage  should  be  added  boiling  w^ater  and  not 
cold  w^at^r. 

In  making  sugar  by  the  open  kettle  proeese  there  is  obtained  a  large 
amount  of  brown  mother  liquor,  and  this  contains  a  quantity  of  sugar 
in  uncrv^st  alii  zed  form,  and  the  concentrated  product  is  called  molasseis. 
In  the  modern  manufacture  of  sugar  the  aim  is  to  make  as  large  an  amount 
of  sugar  as  possible,  and  therefore  results  in  a  corresponding  loss  in  the 
yield  of  molasses.  In  the  vacuum  pan  sugar-making  the  amount  of 
mola,sses  produced  is  very  small,  and  even  from  this  the  sugar  is  extracte<l 
l»y  treatment  with  strontium  salts  (which  form  soluble  strontium  sac- 
charate),  from  which  the  sugar  can  be  eventually  isolated  in  crystalline 
form. 

Sugar,  IT.S^P.,  is  a  wliite,  crystalline  solid,  of  specific  gravity  1.340, 
and  soluble  in  O.o  part  of  cold  water,  and  sparingly  soluble  in  alcohol. 
When  treated  with  concentrated  sulphuric  acid  the  water  is  extracted, 
leaving  carbon  behind,  in  other  words,  sulphuric  acid  carbonizes  sugar. 
It«  saturated  aqueous  solution  forms  spf^up^  U.S.P.  Sugar  is  chiefly  used 
as  a  sweetener,  possessing  in  this  way  decided  nutritive  properties. 


SACCHARUM  LACTIS^Sugar  of  Milk 

(Sacch.  Lact.^Milk  Sugar — Lactose) 

Lactose  ICnHj,Oi,  -^  HfO  ^  3tJ0J9|  obtained   from   the  whey  of  cow*9  milk. 
VI!  it  in  tightly  closed  contjiiners, 
Summarisftl  DrHrripium, 

HartL  whiu»,  rr>><tnUini?  mnascfl,  or  white  powder;  fiuntly  awiset  tnste;  soluble  in 
about  1.9  p.art5  of  water,  atmodt  insoluble  tn  alcohol;  insoUibU'  in  chlon»form  or  ether; 
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aqueous  solution  Is  dextrorotatory;  [a]i>  «  62.2"  to  52.5*.     For  details  »cc  U.8.F.1 
p.  363. 

For  tests  for  identily  and  for  impurities:  Dextrin  (treated  with  10  percent,  akoholpl 
the  filtnite  is  not  precipitated  bv  dehydrated  iilooh(jl).  ] 

Cane  sugar  or  ghicode  (the  fluid  just  mentioned  does  not  hava  more  than  0.03 
Gin,  residue  from  2  Gm.  migar  of  milK). 

Starch  (boiJed  solution  not  made  blue  with  iodine). 

Heavy  metals  (hydrogen  sulphide  test)  see  ILS.R,  p.  364  and  also  Part  V  of  tlm  \ 
book. 

Milk-sugar  is  that  form  of  biose  chemically  called  lactose^  and  is  a 
norma!  constittient  of  milk.  I'p  to  very  recent  years  practically  all 
milk-sugar  was  made  in  Switzerland,  as,  in  the  United  States,  the  whey 
after  cheese  manufacture  was  used  to  feed  cattle.  At  present^  how- 
ever, much  sugar  of  milk  is  made  in  this  country,  most  of  it  being  pro-  r 
duced  in  New  York  State* 

Milk-sugar  is  made  in  Switzerland  by  simple  concentration  of  whey  I 
in  open  kettles  and  then  crj'staUizing  on  sticks.     In  this  country  the 
whey  is  evaporated  in  vacuo,  and  the  moist  granular  mass  dried  in  a 
centrifugal  machine. 

Milk-sugar  appears  either  in  hard  white  crystals  or  in  fine  whit€* 
powder,  with  a  taste  not  so  sw^eet  as  that  of  cane-sugar.  As  mentioned 
above,  it  directly  reduces  fVhling's  solution,  while  cane-sugar  has  no 
action  on  Fehling*s  solution  imtil  hydrolyzed*  Another  point  of  chem- 
ical distinction  between  the  two  products  is  shown  in  the  test  of  the 
pharmacopceia,  namely »  that  milk-sugar  when  sprinkled  upon  conren* 
trated  sulphuric  acid  should  not  blacken  the  same;  if  it  did,  the  presence 
of  cane-sugar  is  inciicated.  In  carrying  out  this  test  great  care  should 
be  exerted  to  use  nothing  but  the  pure  powdered  milk-^ugar.  If  frag- 
ment's of  the  stick  or  string  on  which  it  crystallized  were  present^  such 
would  produce  a  browm  color  wnth  the  acid. 

Maltose  is  the  sugar  which  is  found  in  official  mail.  Malt  is  mode 
from  barley  by  placing  same  in  a  w^arm,  moist,  light  place,  and  when 
the  seeds  begin  to  sprout,  they  are  heated  sufficiently  to  destroy  the  life 
of  the  young  plants.  The  sprouting  of  a  seed  means  the  gradual  develop- 
ment of  embryo  found  therein,  and  during  the  first  stages  of  its  develop- 
ment the  starch  which  is  stored  up  in  the  seed  serves  for  its  food  until 
there  is  developed  a  sufficient  number  of  leaves  to  generate  its  own  food 
from  the  carlx)n  dioxide  of  the  air.  The  starch  which  is  found  in  the 
seed  has  to  be  converted  into  soluble  forms  before  it  can  be  assimilated 
by  the  embr>'o,  and  in  the  case  of  barley,  it  is  converted  into  malto8e  by 
the  action  of  the  ferment  diastase  naturally  residing  in  the  seed.  In 
manufacturing  malt  from  barley  the  latter  is  allowed  to  grow  until 
practically  all  the  starch  has  been  converted  into  maltose  by  the  diastaj^e. 
Maltose  is  of  interest  only  as  the  sugar  constituent  of  extract  of  mali 
(which  see). 


THE  POLYSACCHARIDES 

(CeHiftOfc), 


These  furnish  several  well-known  prodticta,  both  cellulose  and  stareh 
exampics.     Both   these   bodies,   howpv**r,   iire  mon«  complicated   than   th<»  4iliii| 
formula  given  abovi%  mid   their  '■ 
AecordinK  to  thi*  invrNtjgjition  of 
assumed  thnt  the  real  furmula  oi 
Ihat  tlic  Rrnnhir  fonnulfi  of  folhil 
8U8g(»U  die  formula  given  in  hgui^ 


on   ia  usually  i'xpre««eid  b\ 
he  X  in  the  r:iae  of  Htarch  i^ 
IS  (('nHinOft)!!.     Green  and  t  •  r* 
multiple  of  figure  "a;"  while  Al 
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Cellulose  is  so  called  because  it  represents  the  coating  of  the  cell. 
Cells  consist  primarily  of  a  semiliquid  portion  called  the  protoplasm 
and  nucleus  surrounded  by  a  cell-wall,  and  this  cell-wall,  when  in  a  state 
of  the  greatest  purity,  consists  of  pure  cellulose.  A  striking  illustration 
of  pure  cellulose  in  the  form  of  cell-wall  is  found  in  the  official  cotton, 
which  consists  of  the  hairs  of  the  seed  of  Gossypium  herba^^eum.  In  this 
case  each  hair  consists  of  a  single  emptied  cell,  hence  it  is  nothing  but  a 
cell-wall,  and  this,  on  chemical  analysis,  is  shown  to  be  pure  cellulose. 

Cotton  consists  of  long  filaments,  insoluble  in  water,  alcohol,  and 
ether,  but  soluble  in  ammoniacal  solution  of  copper  oxide  (not  ammoniacal 
solution  of  copper  sulphate,  as  mentioned  in  so  niany  books).  Cotton 
is  used  solely  for  mechanical  purposes,  and  is  of  great?  value  in  pharmacy 
for  such  operations  as  filtering  and  straining,  and  in  surgery  as  a  dressing. 
The  general  use  of  cotton  in  the  form  of  cloth  is  too  well  known  to  need 
remark. 

GOSSYPIUM  PURIFICATUM— Purified  Cotton 

(Gossyp.  Purif . — Absorbent  Cotton) 

The  hairs  of  the  seed  from  one  or  more  of  the  cultivated  varieties  of  Gossypium 
herbaceum  Linn^  (Fam.  Malvaceae),  freed  from  adhering  impurities  and  linters  and 
deprived  of  fatty  matter. 
Summarized  Description. 

White,  soft,  fine  filaments;  insoluble  in  ordinary  solvents;  soluble  in  ammoniacal 
solution  of  copper  oxide;  ash,  not  more  than  0.2  of  1  per  cent.  For  details  see  U.S.P., 
p.  208. 

For  tests  for  identity,  for  impurities;  acid  or  alkali  (tested  with  phenolphthaiein 
and  with  methyl  orange). 

Fatty  matter  (not  more  than  0.6  per  cent,  is  soluble  in  ether). 

Dyes  (alcoholic  percolate  neither  blue  nor  green). 

Resins  and  soap  (not  more  than  0.5  per  cent,  is  soluble  in  alcohol),  see  U.S.P., 
p.  208,  and  also  Part  V  of  this  book. 

Remarks. — This  represents  raw  cotton  freed  from  fat  by  boiling  in  a 
very  dilute  alkaline  solution,  and  washing  very  thoroughly  with  water 
the  first  portion  of  which  has  been  acidulated.  It  is  commonly  called 
absorbent  cotton. 

Raw  cotton  floats  when  placed  in  water,  because  each  filament  is 
coated  with  a  layer  of  oil,  rendering  the  cellulose  impervious  to  water, 
which  cannot,  therefore,  displace  the  air  in  the  lumen  (the  cavity)  of  the 
cell.  In  this  way  each  filament  of  raw  cotton  is  buoyed  up  by  the  air 
within  its  lumen.  Absorbent  cotton  is  this  raw  cotton  freed  from  its 
oily  covering.  Water  is,  therefore,  able  to  penetrate  the  cellulose  and 
thus  displace  the  air  in  the  lumen.  The  cellulose  itself  being  heavier 
than  water,  the  water-filled  filaments  sink;  hence  a  pledget  of  absorbent 
cotton  placed  upon  water  immediately  falls  to  the  bottom  of  the  vessel. 

Purified  cotton  is  used  as  a  surgical  dressing  and  as  a  filtering  medium. 
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Linen,  the  fibers  of  stem  of  the  flax  consists  of  a  in«:Klificatiofi  of  ceUuloBC  iad  i      ^ 
the  fibers  of  the  cocoon  of  the  silk*wonn  is  a  mixture  of  two  protein  substanoit;  dl£'] 
fibroin  and  silk  gelatin . 

Paper  originally  represented  a  special  form  of  shredded  linen  or  coitoa.  I 
The  details  of  the  tuanufactui'e  of  paper  are  beyond  the  scope  of  thij^  I 
book,  but  suffice  it  to  say  that  the  mass  of  shreds,  when  roUe* I  out  into  j 
paper,  forms  an  absorbent  sheet  known  as  filter-  or  blotting-paper,  accord- 
ing to  its  thickness.     Writing  paper  represents  this  absorbent  paper, 
which  has  been  coated  with  a  layer  of  some  substance  which  ink  will  not 
lienetrate,  such  as  a  combination  of  glue  with  albumin,  resin ^  or  caseio« 
Most  paper  now  used  in  printing  is,  however,  made  from  wood-fiber* 

If  cotton  or  linen  paper  is  rapidly  passed  through  50  per  cent,  sul- 
phuric acid,  the  outer  layer  of  cells  becomes  converted  into  a  starch  mcKlifi- 1 
cation  (amyloid),  forming  the  well-known  product  called  parchment  paper,  \ 
If  the  paper  is  allowed  to  remain  long  in  contact  with  sulphuric  acid,  it  is  ' 
converted  into  dextrin,  which  will  dissolve  in  the  acid.     The  same  is  I 
true  of  absorbent  cotton;  it  dissolves  in  concentrated  sulphuric  acid,  but 
the  solution  in  this  case  is  different  than  is  the  solution  of  the  cotton  in 
ammoniacal  copper  oxide,  because  in  the  acid  it  dissolves  not  as  cellulose, 
but  as  dextrin,  whereas  the  copper  solution  is  simply  a  solution  of  thej 
cellulose  from  which  the  cotton  can  be  redeemed  by  evaporation. 

Cotton  or  cellulose,  like  glucose  and  the  sugars,  is  an  alcohol,  bb  w 
proved  by  the  fact  that  when  treated  with  a  mixture  of  nitric  acid  and] 
sulphuric  acid  it  is  converted  into  the  ester,  nitrocellulose.     Several 
forms  of  nitrocellulose  are  known,  these  being  grouped  into  two  clafioes — 
the  first,  true  pyroxylins,  and  the  coUoxylins. 

The  first,  which  is  the  true  gun-cotlon^  was  discovered  by  Schoenbeinl 
in  1864,  and  has  the  formula  CiaHi4(0N0j)a0i,  which,  it  will  be  noticsed, 
contains  six  nitro-g roups. 

The  second  series,  the  colloxylins,  are  respectively: 

C„H,i(ONO,),0,, 

Ci,Hu(0N0t)40», 

containing  five,  four,  and  three  nitro-groups.     The  true  pyroxylin  men- 
tioned above  is  insoluble  in  a  mixture  of  alcohol  and  ether,  whereas  the  j 
three  coUox^'lins  are  soluble  in  a  mixture  of  alcohol  and  ether.     Which  i 
of  these  nitro-bodies  is  produced  depends  on  the  proportion  of  iiitric 
and  sulphuric  acids  employed  and  the  duration  of  maceration. 

Gossypium  stypticiim  (N\F.),  or  ati/piie  cotton ,  is  nhwifbeai  colUm  impmg^^t^ 
with  ferric  chloride . 

PYROXYLINUM^Pyroxylin 
(Pyroxylin, — Soluble  Gun  Cotton) 

A  product  obt»inerl  by  the  action  of  a  mixture  of  nitric  and  mil ph uric  acidri  on 
eottoa  and  coiisi^ting  chieliy  of  eellultjsc  tetranitrate  (CijHi»(UNOj)iO|  •  504. 17|. 
Preserve  it  in  cartoneJ,  packed  loosely,  and  proteeted  from  light  and  mobtufc. 
Stimmarized  Description, 

YelUmbh-whitc  matt«d  masses  of  filaments  looking  like  mw  cotton;  hanh  to 
touch;  ver>"  inflammable;  explosive;  decompoeeiii  when  keot  in  uloaed  bottles;  soluble 
iii  mixture  of  3  volumes  of  ether  and  1  volume  of  alcohol,  also  in  aeetone  and  in  (iaekl 
acetic  acid-     For  details  see  U.S.P,,  p-  348. 

For  tetiUfar  identihj  and  for  impurUie*.  Soluble  matter  (treated  with  W]it^«  tlMi 
filtmte  is  not  acid  nor  does  it  extract  more  than  0,3  of  1  per  ceaL  of  uoUd  niatii!r)» 
ace  U,S,P,,  p,  a49,  and  also  Part  V  of  this  ]>ouk. 

Pyroxylin  consists  of  a  mixture  of  the  three  colloxylins  (cfaiefly  the 
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tetranitrat-e)  given  above,  aud  is  made^  as  mentioned  above,  by  immers- 
ing cotton  In  a  mixture  of  nitric  acid  and  sulphuric  acid*  An  Lateresting 
fact  in  the  manufacture  worth  pointing  out  is  that  the  macerating  cotton 
should  be  carefully  covered,  am  it  has  been  noticed  that  if  a  mixture  is 
allowed  to  stand  in  a  dish,  particles  of  dust  and  the  like  are  apt  to  start 
new  reaction  in  the  mixture,  with  the  ultimate  formation  of  dextrin 
ad  complete  solution  of  the  pyroxylin. 

The  manufacture  of  pyroxylin  is  simple,  but  the  freeing  of  the  cotton 
from  acid  is  tedious,  and  usually  takes  a  large  quantity  of  water  for  the 
purpose.  If  pyroxylin  is  not  freed  from  acid,  it  will  assume  a  brown  tint 
and  decompose.  The  same  decomposition  occurs  if  pyroxylin  is  kept  in 
well-stoppered  bottles,  hence  the  pharmacopceia  directs  that  it  be  kept 
in  cartons. 

The  pyroxylin  of  the  pharmacopoeia  has  an  appearance  similar  t43 
that  of  cotton,  but  possesses  a  harsh  feel,  rather  than  the  softness  of  the 

Sure  cotton.     It  should  be  completely  soluble  in  a  mixture  of  1  part  alco- 
ol  and  3  parts  ether,  and  this  solution,  containing  4  per  cent,  of  gim- 
cotton,  is  official  under  the  name  collodion  (p,  213). 

Gun-cotton  is  one  of  the  most  inflammable  of  substances,  portions 
brought  in  contact  with  a  flame  instantly  igniting  with  a  very  brilliant 
light,  and  leaving  no  trace  of  ash  behind.  Its  great  inflammability  makes 
it  a  rather  dangerous  product  to  have  around,  and,  therefore,  it  should 
be  handled  with  the  utmost  caution  and  kept  remote  from  heat  or  fire. 
'  gun-cotton  be  heated  in  a  confined  space,  the  same  decomposition 
curs  with  explosive  violence,  and  it  is,  therefore,  used  as  an  explosive. 
Its  action,  however,  is  too  uncertain  to  make  it  safe  for  this  purpose; 
f  hence  nitroglycerin  is  preferred  for  blasting  rather  than  gun-cotton. 

A  zaixture  of  pyroxylin  with  camphor,  whitened  with  xinc  oxide,  and  made  pliahle 

L^with  caator  oil,  forms  the  well-known  commodity  cdhdoid.     This  poaseaaes  the  damo 

'  dfiammahility  aa  pyroxylin,  and,  therefore,  its  use  in  various  articlea  of  apparel,  such 

, «  combs,  is  not  to  \>c  recommended.     Non-inflammable  formyl-  and  aeetyl-cellulosc 

t|lToduct.8  are  now  being  made. 

I       Artificial  sUks  are  prepared  by  treating  cotton  with  certain  chemicals  producing 

leellulose  products  having  the  lustrous  appearance  of  the  product  of  the  silk-worm. 

[In  one  procc«s^  the  cotton  is  dissolved  in  an  ammoniacal  solution  of  copper  o?dde  and 

IB  then  precipitated  by  addition  of  acids.     The  pulp  maas  thrown  down  is  "spun" 

by  pressmg  through  minute  orifices.     In  another  process,  nitrocellulose  is  prepared 

imxid  the  nitric  acid  is  then  removed  by  treatment  with  alkali;  while''  viacoae"  silk  is 

liodium^ellulose  thiocarbonat^^  made  by  treating  paper  in  strong  alkali  and  macerat- 

^in^  the  mercerised  cellulose  thus  obtained,  with  oeniin  and  carbon  disulphide.     The 

thiocarbonat^  which  results  is  then  treated  with  10  per  cent,  alcoholic  smphuric  acid 

,  And  the  resultant  "viscose"  is  **8pun"  aa  describea  above.     These  substances  can 

s  **spun  *'  in  sheets  and  such  *Mammated  silks*'  are  now  being  sold  xinder  trade  names 

I  substituted  for  sheet  gutta-percha  and  oil  silk  as  a  protective  coating  for  wounds. 

Wood  is  cellulose  which  has  become  impregnated  with  lignin,  C40H44- 
On»  and  which  is  presumably  a  condensation  product  of  coniferyl  alcohol. 
The  botanic  side  of  wood  has  been  considered  on  p.  (U9»  and  it  needs, 
I  therefore,  to  be  discussed  at  this  place  onh*  as  a  ehemicah  Of  late  years 
Pthe  demand  for  cheap  paper  has  led  to  the  use  of  wood  for  the  manufac- 
ture of  paper  instead  of  linen  and  cotton.  Such  paper  is  by  no  means  aa 
durable  as  that  from  pure  cellulose,  and  it  is  often  convenient  to  be  able 
to  decide  whi^ther  a  given  sample  of  paper  contains  wood-fiber.  This  is 
very  beautifully  detcniiined  by  pouring  on  the  suspected  paper  a  solu- 
tion of  aniline  acetate. 

If  the  paper  is  pure  cellulose,  no  change  of  color  will  be  produced, 
but  with  a  slight  amount  of  wood-fiber  the  reagent  will  form  a  brilliant 
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yellow.  If  paper  is  treated  with  a  solution  of  phlorogluciiiy  followed  by  a 
few  drops  of  concentrated  hydrochloric  acid,  a  bright  red  stain  results 
if  wood-fiber  is  present. 

Starches  represent  bodies  having  the  formula  (CeHioOi)..  They 
are  formed  in  the  leaves  of  plants  from  carbon  dioxide  and  water  under 
the  influence  of  chlorophyl,  as  already  explained  on  p.  585  and  represent 
the  great  plant  reserve  stuff. 

During  the  time  it  is  in  leaf  the  plant  manufactures  starch,  which  is 
then  stored  up  as  nourishment  for  the  young  shoots  of  the  following  spring. 
While  starch  is  formed  in  the  leaves  of  plants,  as  these  leaves  are  shed  by 
the  plant  in  the  winter  it  is  necessary  that  starch  be  stored  in  some  other 


^6'®' 


Fis.  242.— Microscopic  appearance  of  different  starches  (uniform  masnitude)  (Noil): 
1,  Arrowroot;  2,  raw  tapioca;  3,  tapioca. 

organ  during  that  period;  hence  the  starch  formed  in  the  leaves  is  trans- 
ported to  the  organs  in  which  it  will  be  reserved  (very  frequently  the  roots 
or  rhizome),  where  it  is  changed  back  into  starch.  Likewise  in  the  spring, 
the  stored  matter  is  converted  once  more  into  sugar,  which  passes  in 
solution  up  to  the  growing  part  of  the  plant.  This  solution  is  known  as 
''sap/'  and  commercial  advantage  is  taken  of  the  sugar  contents  of  sap 
in  the  preparation  of  maple-sugar. 

Starch  is  found  in  various  parts  of  the  plant,  in  particles  called  starch- 
granules.  The  appearance  of  these  granules  is  characteristic  for  the 
different  varieties  of  starch,  and  some  are  shown  in  Fig.  242. 

Hartwich  and  Wichmann  have  shown  that  a  wheat  starch  granule  weighs  about 
69  trilHonths  of  a  gramme;  while  a  potato  starch  granule  weighs  about  7.6  DillionthB 
of  a  gramme. 

The  starches  are  usually  insoluble  in  cold  water,  and  on  being  treated 
with  hot  water  swell  into  a  paste,  which  is  more  or  less  soluble  in  water. 
The  test  for  starch  is  that  the  addition  of  a  drop  of  iodine  to  starch 
paste  tufns  it  blue,  and  if  too  much  iodine  is  added,  it  becomes  black. 

As  mentioned  above,  starch  is  converted  by  the  ferment  diastase  into 
maltose  (p.  628),  while  the  same  starch  treated  with  sulphuric  acid  is 
converted  into  glucose. 

The  most  abundant  starch  is  that  from  potato,  from  which  it  is 
extracted  by  a  v(»ry  simple  process,  grated  potato  being  poured  into 
troughs  over  which  water  is  allowed  to  run,  the  water  dissolving  out  the 
abuminat(is  and  other  soluble  principles,  while  the  starch  settles  in  the 
bottom  of  the  trough  in  which  it  is  collected.  This  potato  starch  is  the 
well-known  starch  used  in  laundries,  the  starch  for  food  or  medicine  being 
obtained  either  from  corn  or  wheat. 
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AMYLUM— starch 
(AmyL — Corn  Starch) 

The  starch  graioB  separated  from  the  grain  of  Ze^j  Mays  Unnd  (Faiu.  Crraminea). 
Sumrrmrued  Descriptintt . 

Fine  powder  or  irn^gularf  annular,  white  masses,  eonfiieiing  of  poly gonal,  spheroidal 
Rtarch  grains,  insoluble  in  cold  water  and  in  alcohol j  boiled  with  15  parts  oi  water  it 
jr lipids  a  jelly.     For  details  see  U.S. P.,  p.  49. 

Remarks. — The  official  starch  is  that  from  corn.  As  seen  in  the 
picture,  starch-granules  from  the  same  source  are  similar!}'  marked, 
having  more  or  less  well-defined  concentric  rings  radiating  from  a  central 
spot  called  tlie  hilum. 

Starch  Modifications. — Lickenin  is  a  variety  of  starch  found  in  Irish 
moss.     It  does  not  turn  iodine  blue. 

Inultn  is  a  starch  modification  found  in  roots  of  the  natural  order 
Coinpositse.  It  differs  from  starch  in  being  soluble  in  water,  from  which 
it  separates  in  crystalline  form  and  turns  iodine  yellow  instead  of  blue. 

Glycogen  is  a  starch  modification  which  is  of  interest  only  because  of 
its  animal  origin,  being  found  in  the  liver. 

GOMHY  SUBSTANCES 

Gums  have  a  composition  similar  to  starch.  They  differ  from  starch 
in  being  either  soluble  in  cold  water  or  swelling  to  a  jelly  therein,  and  in 
being  precipitated  from  aqueous  solution  by  alcohol.  On  oxidation  with 
nitric  acid  they  yield  mucic  acid,  while  starch  on  oxidation  with  nitric 
acid  yields  dextrin. 

Among  the  gummy  principles  of  pharmaceutic  importance  are  the 
following : 

Dextrin,  made  by  oxidation  of  starch  with  nitric  acid,  this  being  the 
commercial  method  of  manufacture. 

It  is  also  produced  by  simply  heating  starch,  and  it  is  of  passing  inter- 
est to  note  that  the  polish  we  see  on  the  outer  surface  of  a  loaf  of  bread 
is  due  to  the  dextrinization  of  the  §tarch  of  the  flour,  and  to  the  same  cause 
is  due  the  high  poUsh  acquired  by  ii^oning  well-starched  hnen. 

Dextrin  is  a  whitish-yellow  body,  dissolving  in  water  to  form  mucilage, 
for  which  purpose  it  is  chiefly  employed.  On  account  of  the  high  price 
of  gum  arable,  dextrin  has  been  suggested  as  an  emulsifier  in  making  cod- 
liver  oil,  and,  in  fact,  a  recipe  for  making  an  emulsion  with  dextrin  was 
Even  in  the  third  edition  of  the  National  Formulary.  Such  emulsions 
^ve  never  yielded  satisfactory  results  in  the  writer's  experience. 

Aralnc  AcixL — This  is  the  active  principle  of  acacia,  where  it  is  found 
as  the  calcium  salt  {arabin).  On  hydrolysis  it  yields  glucose  and  arabi- 
ttose,  the  latter  a  carbohydrate  having  the  formula  CiHioOs* 

Ba^sorin  is  the  chief  constituent  of  gum  tragaeanth.     It  differs  from 

trin  in  the  fact  that  it  does  not  dissolve  in  cold  water,  but  simply 

lis  to  form  mucilage. 

Ceramn,  or  fruit-gum,  is  the  well-known  exudation  from  peach  and 
plum  troes.     It  is  insoiul>le  in  water^  but  dissolves  in  alkali, 

PediThs  are  acid  combinations  of  carbohydrates.  They  are  found 
ID  various  vegetable  juicrs,  and  under  the  influence  of  a  ferment,  pertase 
they  coagulate.  This  explains  the  manufacture  of  jellies  from  fruit- 
juioes,  and  also  explains  why  preparations  of  some  drugs,  notably  senega, 
gelatinise.  Bertrand  and  MalMvre  found  that  calcium,  or  one  of  the  other 
alkaline  earths,  is  necessary  to  produce  gelatinization,  proving  that  the 
lated  mass  is  the  calcium  salt  of  pcctic  acid,  and  not  pectic  acid 
it«elr. 
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SACCHARINE  DRUGS 

MANNA— Manna 


The  dried  saccliariDe  exudation  of  Fraxinun  OrntiA  Linni'  (Fam,  OUacecf}, 

ConsiitiLenis, — Mannitol,  sugar,  dextrin.    Fraxin,  CmHiiOio, 

Remarks. — Manna  exudes  from  the  tnink  of  the  manna  ash  duriiiK 
the  heat  of  the  day,  solidifying  in  the  chill  evening  air.  The  pharma- 
copceia  directs  the  use  of  what  is  commercially  called  'Marge-Hake**  or 
*'^oiall-flake/'  manna,  ** sorts*'  manna  being  rejected.  A  favorite  method 
of  administration  is  as  ''senna,  rnanna,  and  salts''  (compound  infusion  of 
senna,  p.  217). 

Medical  Properties. — ^^Laxative. 

Dose. — 15  grammes.   (240  grainB). 

MALTUM'-^Malt 

The  grain  of  one  or  more  varieticfi  of  Hordeum  Aatitmm  Jesflcn  (Fam,  Gramif%Mf}, 
partially  germitiated  artificially,  and  then  dried  at  a  temperature  not  exccKHling  55*C* 
It  L$  capable  of  converting  not  le^ss  tlmn  5  times  its  weight  of  starch  iato  augafs. 
Protect  it  from  beat  and  moisture. 
tSummarized  Description. 

Yellowish  or  aniber-colore<l  grains;  agreeable  characteristic  odor;  aweet  ta«t4»;  noi 
less  than  70  per  cent,  of  soluble  solids;  not  more  than  0^3  per  cent-  acidity  (caleulmtad 
aa  lactic  acia.)     For  details  see  U*8,P,»  p.  266. 

For  asiay  see  U.S. P.,  p.  266. 

Consiituenis. — Maltose  and  diastase. 

Remarks. — Malt  is  barley -seed  permitted  to  begin  tO  sprout  when 
the  insoluble  starch  is  converted  by  the  ferment  diastase  int-o  soluble 
sugar  (maltose),  that  it  can  be  of  service  in  feeding  the  young  plant. 
So  soon  as  this  conversion  is  accomplished  the  plant  life  is  destroyed  by 
heating  to  70°C.  Malt  is  official  merely  because  used  for  making  the 
official  extract  of  malt  {p,  278), 

MEL — Honey 

A  sarcharine  secretion  d(*posiied  in  the  honeycomb  by  the  bee^  Apia  mt4Uf§ru 
Linn 6  (Faru,  Apidoe), 
Summarued  Description, 

Thick,  syrupy,  light  yellow  or  yellow-brown  liquid;  characteristic  odor;  «w«<il» 
faintly  acrid  taste;  levorotatory;  diluted  with  twice  its  weight  of  water,  the  liquid  hmm 
sp.  gr,  1,099,     For  details  see  U.S.P.,  p.  269. 

For  tests  for  identity  and  for  impurities:^  Starch  or  dextrin  (boiled  with  water,  solu- 
tion not  colored  blue,  green  or  red  with  iodine).  Foreign  colors  or  aso  dyes  (color 
of  solution  not  changed  on  adding  ammonia  or  hydrochloric  acid).  Invert  sunr 
(ethereal  extract  not  colored  orange*  cherry  or  brown  red  with  resorcinol).  Chlorides 
and  sulphates  (usual  test),  see  U.S.P.,  p.  269,  and  also  Part  V  of  this  book, 

Constituenis, — Dextrose,  levulose,  traces  of  cane-«ugar,  and  dextrin, 
particles  of  wax. 

Remarks, — Honey  usually  represents  the  nectar  extracted  from  flowers 
by  the  bee  and  stored  in  the  honeycomb  for  food  purposes. 

That  the  bee  is  able  to  produce  a  chemical  change  in  the  nectar  in 
transferring  it  from  the  flower  to  the  comb  is  shown  by  the  ability  of 
captive  bees  to  convert  dextrogyTate  sugar  to  levog>Tate  honey.  TTie 
i^sts  for  honey  given  above  are  important,  as  commercial  honey  is  no- 
toriously adult€»rated  with  artificial  glucose  (starch  sugar).  The  bariom 
chloride  test  for  sulphateiK  has  a  bearing  on  this  point,  since  most  oom* 
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mercial  glucose  contains  traces  of  sulphates  from  the  sulphuric  acid 
used  ill  producing  it  from  starch. 

For  ckkrified  honey,  U.S.P.»  see  p.  204. 

Medical  Proptrtles, — Practically  none,  save  as  a  pharmaceutic  vehicle 
id  as  an  exeipieut. 

Doae, — I  mils  (1  fluidrachm). 


Prunum  (U.S.P.  VUI;  N,F.  IV),  or  prune,  the  partly  dried  ripe  fruit  of  Prunm 
omesiica  Linnc  (Fam.  Rosacea^);  coniium  su^ar^  malic  aeid,  pectin,  and  is  used  as  a 
^laxative  and  nutritive.     It  is  an  ingredient  of  confection  of  senna,  N.F. 

Cassia  Fistula  (U.S.R  VIII;  N.R  IV),  or  caasia  fistula,  the  dried  fruit  of  Catliar- 
d^i»carpiis  Linne  Pcrsoon  (Fam,  LegtAminoMiB)^  oontaina  sugar^  gum,  pectin^  and  citric 
■ilieid  and  is  an  ingredient  of  confection  of  senna,  N.F.  It  is  a  laxative  in  60-grain 
^oses. 

Fictts  (U,S-P.  VIII;  N.F.  IV),  or  ^l^,  is  the  partial! v  dried  fmit  \A  Ficm  Carie4X 
Linn^  (Fam*  MoracetF).  It  contains  sugar,  gum  and  nitrogenous  liodies.  lU  only 
||rue  fmit  part  is  the  tiny  seed  *^ seeds'*  (or  achenes).  The  aoH-alled  fruit  is  the 
Ibasis  (receptacle),  upon  the  hollow  interior  surface  of  which  rest  th*:'  separate 
lininute  flowers  and  the  fruit  produced  therefrom.  Such  fmit  is  called  a  syconium. 
[Figs  are  demulcent,  ia.xative,  and  nutritive.  It  is  a  constituent  of  confection  of 
^  senna. 

TRITICUM— Triticum 

(Tritic.—^-'ouch  Grass — Dog  Grass) 

The  dried  rhizome  and  roots  of  Agropyron  r^pentt  (Linn^)  Beauvok  (Fam.  Grami* 
mjff),  gathered  in  the  spring. 

Constituents, — ^Levulose,  triticin,  malates,  mucilage. 
Remarks. — This  drug  is  known  as  couch  grass  and  quick  grass.     It  has 
'already  been  discussed  as  yielding  a  fluidextract  made  with  aqueous 
taenstruum  (p.  246). 

Medicnl  Properties, — Diuretic, 
Dose. — 8  grammes  (120  grains). 

MUCILAGINOUS  DRUGS 

A  mucilaginous  drug  is  one  containing  one  of  the  gums,  discussed 
from  the  chemical  standpoint  on  p.  6S3*  To  what  is  there  stated  need 
only  l>e  added  the  warning  that  many  substances  commonly  called 
** gums''  are  not  true  gums,  in  the  modern  pharmaceutic  sense  Thus 
*gum  elastic"  (or  rubber)  and  "chicle  gum"  (the  basis  of  modem  chew- 
ing-gum) are  dried  milk-juices;  "gum  asafetida*'  (p.  777)  and  "gum 
m>Trh"  (p,  777)  are  gum  resins;  "gum  camphor*'  (p.  733)  is  the  solid 
^p&rt  of  a  volatile  oil;  "gum  turpentine''  (p.  765)  is  an  oleoresin;  "gum 
'[>lu*'  (p.  679)  is  a  balsam;  "gum  mastic'*  (p.  774)  and  "gum  ben^in'* 
(p.  776)  are  resins,  and  so  on. 

WTiat  these  substances— milk-juices,  gum  resins,  oleoresins,  balsams, 
etc. — really  are  will  be  explained  in  the  appropriate  place,  and  here  let 
it  be  said  that  a  true  gum  is  a  carbohydrate  derivative,  more  or  less 
soluble  in  water  (forming  an  adhesive  solution  or  paste)  and  insoluble 
in  alcohol. 

ALTH^A— Althaea 

(Marshmallow  Root) 

Tlie  root  of  Atlhira  officinalis   Linnd  (Fam.  Malvactm)  deprived  of  the  brown. 
corky  Uiy«r  and  small  root*!,  and  carefully  dried.     Preserve  Althaea  in  tightly  closed 
fitaineni,  adding  a  few  drops  of  chloroform  or  carbon  tutraohloride  from  time  to 
m^  to  pn!vcnt  attack  by  insects* 
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Constituents. — Mucilage,  asparagin  (p.  614),  starch,  sugar,  pectin. 

Remarks. — This  drug  is  commonly  called  ''marshmallow  root,"  and 
it  might  be  said,  in  passing,  that  the  confection,  ''marshmallow  drops," 
originally  contained  this  drug.  Now  it  is  innocent  of  such  admixture, 
being  made  from  sugar  and  gum  dusted  with  cornstarch.  Powdered 
althsea  is  a  valuable  absorbent  medium  for  making  pills  from  liquids. 

Medical  Properties. — Demulcent,  usually  in  the  form  of  syrup  (syrupus 
althaeae,  N.F.,  p.  202). 

ULMUS— Elm 

(Elm  Bark— Slippery  Elm) 

The  bark  of  Ulmus  fulva  Michaux  (Fam.  Ulmacew)j  deprived  of  the  outer  corky 
layer  and  dried. 

Constituents. — Mucili^,  trace  of  tannin,  and  only  a  very  little  starch. 

Remarks. — Ulmus  or  slippery-elm  bark  is  the  inner  bark  of  the  special 
kind  of  elm  tree,  the  periderm  or  corky  bark  having  been  removed. 

Medical  Properties. — Demulcent  and  emollient.  The  mucilage  (mu- 
cilago  ulmi,  U.S.P.  VIII,  p.  193)  is  used  as  a  basis  of  domestic  cough 
remedies,  while  the  ground  bark  is  used  as  a  soothing  poultice. 

Sassafras  medulla  (U.S.?.  VIII;  N.F.  IV)  or  sosmStob  'fiih  is  obtained  from 
Sassafras  variifoHum.  It  contains  a  mucilage  which  is  not  precipitated  from  aqueous 
solution  by  alcohol.  It  is  used  as  a  demulcent  and  its  cold  infusion,  mucUago  saUafroB 
meduUoB  N.F.  (p.  193),  is  used  as  a  soothing  basis  for  eye  lotions. 

AGAR— Agar 

(Agar-agar) 

The  dried  mucilaginous  substance  extracted  from  Oracilaria  iSpharoeoeetu) 
lichenoides  Grevillc  and  other  marine  algse  growing  along  the  eastern  coast  of  Asia, 
particularly  several  species  of  Gdidium,  or  UUriopeltis  (Class  Rhodophycea). 

Constituejits. — Chiefly  gelose,  a  carbohydrate  that  hydrolyzes  to  galac- 
tose; ash  (about  4  per  cent.)  consisting  largely  of  diatoms  or  fossilized  mi- 
croscopic plants. 

Remarks. — Agar  comes  from  the  Orient  and  is  prepared  from  sea  weeds. 
It  occurs  in  thin,  translucent  membranes  and  boiled  with  100  parts  of  water, 
yields  upon  cooUng  a  stiff  jelly. 

Medical  Properties. — Now  very  popular  as  a  mechanical  remedy  for 
constipation,  by  forming  with  the  fluids  of  stomach  and  intestines  a 
jelly  which  increases  in  bulk  and  causes  a  movement  of  the  bowels.  It 
is  also  used  for  making  culture  media  in  bacteriological  work. 

Dose. — 10  grammes  (2  drachms). 

ACACIA— Acacia 

(Acac. — Gum   Arabic) 

The  dried  gummy  exudation  of  Acacia  Senegal  Willdenow,  and  of  other  African 
species  of  Acacia  (Fam.  Leguminosa:) . 

ConMituents. — Arabin,  a  levogyre  gum,  chiefly  calcium  salt  of  arabic 
acid,  which  hydrolyzes  to  arabinose,  OsHioOs.  It  also  contains  an  oxy- 
dase that  causes  the  color  changes  when  it  is  mixed  with  guaiac. 

Remarks. — Acacia  is  precipitated  from  solution  by  lead  subacetate, 
ferric  chloride,  and  saturated  solution  of  borax;  hence  these  substances 
should  not  be  prescribed  with  mucilage  of  acacia;  alcohol  also  precipi- 
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tatcs  the  mucilage,    A  mucilage  made  from  3  parts  of  acacia  and  6  parts 
of  water  will,  however,  stand  the  addition  of  1  part  of  alcohol. 

Medical  Properties. — Demulcent.     It  is  the  most  important  pharma- 

,  ceutic  adhesive  a^ent,  and  is  employed  for  this  purpose  in  emulsions. 

►  Official  preparations:  Svrup  of  acacia  (p.  196)  and  mucilage  of  acacia 
(p.  193). 

TRAGACANTHA— Tragacanth 

(Trag, — Gum    Tragacanth) 

The  spontaneouBly  dried  gummy  e?aidatioii  from  the  iteme  of  A^tragalu*  ffummiffT 
l4ihillardieref  or  from  the  other  Asiatic  species  of  Aatra^aius  (Fam.  Leffuminontr). 

ConsiiiuejUrS, — Water-soluble  gum,  similar  to  arabin;  bassorin^ 
CnHjoOij  which  does  not  dissolve  in  water,  but  simply  swells  therein, 
making  a  jelly ;  cellulose. 

Remarks, — Tragacanth  differs  from  acacia  in  swelling  to  a  jelly, 

.when  mixed  with  water,  instead  of  dissolving  therein,  as  does  acacia, 

[The  official  mucilage  (mucilago  tragacanthsB,  p.  193)  is  largely  used  aa 

,  basis  for  jellies  for  chapped  hands.     It  is  also  an  excellent  pil!  excipient. 

'Powdered  tragacanth  is  frequently  adulterated  with  Indian  gum,  an 

exudation  from  St^rciilia  urens  and  w*ith  sarcolla^  which  is  obtained  from 

other  species  of  Astragalus. 

Medical  Properties, — Demulcent, 

CHONDRUS— Chondrus 

(Irish  Moss — Carrageen) 

The  drie<l  phmt  of  Chandrtuf  crispns  (Linn^»)  Stackhouse  and  Gigartina  tnamiUowi 
(Goodcnoug^h  et  Woodward)  J»  .\ganih  (Fanj.  Giffartinuceix). 

Conslitnenis,—Fcct\n  (called  cnrraghe^nin  by  Pareira),  mucusp  and 
traces  of  iodine  and  bromine. 

Mtdicul  Properties, — Chondrus  (Irish  moss  or  carragheen)  is  used  as  a 
-demulcent  and  nutritive,  being  always  administered  in  the  form  of  a 

i*elly  made  by  boiling  one  part  of  drug  with  thirty  parts  of  water  and 
etting  strained  solution  cool.  The  decoction,  carefully  evaporated, 
^  and  the  sjrrupy  residue  poured  on  glass  plat-es,  yields  scaled  Irish  moss 
gelatin,  (or  gelatin um  chondri  N,F.)  recommended  by  Eralen  Painter  as 
an  emulsifying  base, 

CHraria,  the  lichen,  Cetraria  islandica,  was  ofhcial  in  former  pharmacopoeiaa, 
but  WAS  dropped  in  the  revision  of  1S90.  It  eontaixis  two  mutilagmous  principies. 
IHe^'fim,  CislijoUiot  and  lichnoid^  and  a  bitter  principle,  cetraric  aad,  since  di^coverea 
I  lo  be  a  mixtun:?.  It  was  used  a:»  a  nutritive  in  sick  ciiet  in  the  form  of  jellv  (decoctiim 
[wtrariie,  U,8.P.  1?*90),  For  this  purpose^  however,  the  bitter  cetraric  acid  had  to  be 
i^iemoved  before  jelly  was  made;  hence  the  direetione  *m  making  the  decoction  to 
throw  away  the  nrst  water  in  which  the  drug  was  waahed  (p.  218). 
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CHAPTER  XL 
GLUCOSIDES  AND  GLUCOSIDAL  DRUGS 

The  large  and  important  class  of  plant  principles  called  glucosides 
ajre  ethers  of  glucose  with  complex  bodies,  the  usual  definition  of  gluco- 
sides being  bodies  which,  when  treated  vnth  a  dilvJted  acid  or  a  ferment^  split 
irUo  glucose  and  some  ether  body. 

This  "other  body"  is  usually  of  complex  character,  the  compK)si- 
tion  of  which  is  little  known.  In  most  cases  the  glucoside  derivatives 
are  compounds  of  benzene,  and  as  the  knowledge  of  these  derivatives 
is  extended  and  they  are  placed  in  their  proper  position  in  systematic 
chemistry,  the  glucoside  in  question  can  be  more  properly  studied 
under  such  heading.  Already  we  are  confronted  with  this  condition 
in  the  glucosidal  drugs  bitter  almond  and  black  mustard.  In  each 
case  the  product  of  hydrolysis  is  of  more  pharmaceutic  importance  than 
is  the  glucoside  itself,  hence  black  mustard  is  studied  among  the  thio- 
cyanates  (p.  674),  while  the  bitter  almond  is  considered  along  with  the 
benzaldehydes  (p.  705). 

Even  the  word  ''glucose,"  used  in  the  above  definition,  does  not 
indicate  the  definite  chemical  we  know  by  that  name.  As  already  learned, 
there  are  a  large  number  of  bodies  having  the  formula  CeHiaOe,  and 
"glucose"  in  the  above  definition  means  any  one  of  these.  More  than 
that,  some  glucosides  yield  carbohydrates  oiher  than  hexoses;  thus, 
digitalin  is  said  to  yield  digitalose,  CtHuOb. 

Roscnthaler  has  attempted  a  classification  of  glucosides  which  we  condense 
in  the  following  table.  In  this,  the  word  "aglycone**  refers  to  the  "other  substances'* 
produced  by  the  hydrolysis  of  the  glucosides 

A.  Glucosides  with  nitrogen  free  aglycones, 

I.  Yielding  aliphatic  aglycones. 
(a)  Alcohols, 
(h)  Aldehydes, 

(c)  Ketones. 

(d)  Acids.     Examples,  jalapin,  convolvulin  and  glycyrrhizinic  acid. 
II.  a.  Yielding  aromatic  aglycones. 

Benzene  derivatives. 

(a)  Alcohols.    Of  little  importance. 

(b)  Phenols.     Examples,  arbut in  and  methyl-arbut in. 

(c)  Phenolic  alcohols.     Examples,  salicin  and  populin. 

(d)  Phenolic  acids.     Examples,  gallic  acid  and  tannic  acid  glucosides. 
fi.  Yielding  styrol  deritnitives. 

(a)  Alcohols.    Examples,  coniferin  and  syringin. 

(6)  Phenolic   acids    and   lacUmes,     Examples,    caffetannic    acid,    daphnin, 

sesculin  and  fraxin. 
(c)  Phenolic  esters.     Example,  hesperidin. 
b.  Anthracene  derivatives.     Examples,  tranguUn  and  barbaloin. 
III.  Yielding  heterocyclic  aglycones. 

a.  FUwone  derivatives.     Examples,  quercetin. 

B.  Glucosides  with  aglycones  containing  nitropen. 

1.   Yielding  cdiphcUic  aglycones.     Of  little  unportance. 
II.   Yielding  aromatic  aglycones.     Example,  amygdalin  and  similar  glucosides. 

C.  Glucosides  with  aglycones  containing  nitrogen  and  sulphur. 
I.   Yielding  aliphatic  aglycones.     Example,  sinigrin. 

II.   Yielding  aromatic  aglycones.     Example,  sinalbin. 


Of  little  importance. 


640  PRINCIPLES   OP   PHARMACY 

The  word  "hydrolysis^'  used  above  expresses  the  process  of  decompoi- 
ing  chemical  substances  by  introducing  the  element  of  water,  this  being 
the  function  of  the  diluted  acid  or  the  ferment  in  the  decomposition  of 
glucosides,  as  expressed  in  the  following  equations,  illustrative  of  a 
few  examples  of  such  decomposition  of  glucosides: 

Amygdalin  plus  Water  equal  Glucose  plus  Hydrocyanic  acid  plus  Benzaldehyde. 
CoHjtNOh     +      2H,0     =     2CeHii6e     +  ^     HON  +        C,HsCHO 

Arbutin  plus  Water  equal  Glucose  plus  Hydroquinone  plus  Methyl  hydroquinone. 
C«H,40i4     +    2H,0     =     2C,H«0,  +      C.H4(0H),     +      CH,C,H,(OH), 

Digitalin  equals  Digitaligenin  plus  Glucose  plus  Digitalose. 
CssHt«0i4     =       CiiHioOj         +   CtHijOe     +       CtHuO* 

Digitonin  plus  Water  equal  Digitogenin  plus  Galactose  plus  Dextrose. 
C,7H440„     +    2H,0     =       CuH;40,       +     C,Hi,0,     +     C,Hi,0, 

Digitoxin  plus  Water  equal  Digitoxigenin  plus  Digitoxose. 
C,4H,40n     +     H,0       =         G„H„04        +    2C,Hi,04 

Gentiopicrin  plus  Water  equal  Gentiogenin  plus  Glucose.    . 
CuHwO,       +     H,0       =         C,oHio04       +     C.HnO. 
Glycvrrhizin  plus  Water  equal  Glvcyrrhetinic  Acid  plus  Glycuronic  Acid 
C44rfi40i.         +     2H,0     =         C«H4807  +  2C.HioOt 

Ipuranol  plus  W^ter  equal  Dextrose  plus  Phvtosterol. 
C„H5.0,    +       H,0     =     C,H.,0,     +     C„H4«0 

Myronic  Acid  plus  Water  give  Glucose  plus  Potassium  Bisulphate  plus  Oil  Mustard. 
CioHi,KO,NS,  +  H,0     =     C,H„0.     +  KHSO4  +      C,H,CSN 

Salicin  plus  Water  equal  Glucose  plus  Saligenin. 
Ci,H„07  +     H,0       -     C,Hi,0.     +       CtHsO, 

Strophanthin  gives  Strophanthidin  plus  Strophantho-bioee-methyl-ether  plus  Water. 
C4oH,eO..       =         CtTH„07         +  Ci,H,iOioCH,  +      2H/> 

The  following  glucosides  have  been  studied,  but  not  sufficiently  to  furnish  complete 
equation : 

Chiratin  hydrolyzes  to  ophelic  acid  and  chiratogenin. 

Colocynthm  hydrolyzes  to  colocynthein  and  sugar. 

Convallarin  hydrolyzes  to  convallaretin. 

Convallamarin  hydrolyzes  to  convallamaretin. 

Ericolin  hydrolyzes  to  ericinol. 

Parillin  hydrolyzes  to  parigenin. 

Scammonin  hydrolyzes  to  scammonol,  valerianic  acid,  and  grape  sugar. 

Saponin  hydrolyzes  to  glucose  and  sapogenin. 

SAPONINS 

Under  the  head  saponin  we  include  a  large  number  of  glucosides  frothing  like  soap 
when  aliaken  with  water,  usually  toxic,  and  while  closely  similar,  are  not  identical 
in  cheniiral  composition,  nor  is  the  hydrolysis  product,  sapogenin,  identical  in  each 
case.  Tlie  following  list  gives  the  composition  of  typical  saponins  as  reported  by 
Robert : 

General  Formula  CnHsn-gOio 
(:i6  known) 

Senogin dsHuOio,  from  senega. 

Quillajic  acid (Ci»H»oOio)i,  from  quillaja. 

Sniila-saponiii (CjoHstOio)i  +  12HsO  from  sarsaparilla. 

Sarsa-saponin (CjsHieOio)!*  -f  24HjOfrom  sarsaparilla. 

Parillin Csfll440io,  from  sarsaparilla. 
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General  Formuia,  CnHs^-uOst 
(8  known) 

Schmiedebeif's  di^itonin diHsfOss,  from  digitalis. 

Windhaufl'  digitonin CMHtiOu,  from  digitalis. 

Secondary  Glucosides  from  Sawmine,  CnHs»_«07 
(10  known) 

Senegenin CmHssO?,  from  senega. 

Melanthinic  acid CsoHisOt,  from  veratnim. 

Sapogenins^  CnH]i».eOt 
(6  known) 

Parillin  sapogenin CuHstOi 

Quillaja  sapogenin CuHtsOs 

SapogeninSf  CnH]i».f08 

Sarsa-saponin  sapogenin (CuHstOs)!. 

Kiliani's  digitogenin (CuHs40s)t. 

Van  der  Haar  has  shown  that  the  sapogenins,  on  distillation  with  zinc  dust  yield 
terpene  derivatives. 

GLUCOSIDAL  DRUGS 

As  mentioned  above,  glucosides  owe  their  characteristics  primarily 
to  those  products  of  hydirolysis  other  than  glucose,  and  as  these  products 
p(^sess  widely  varying  properties,  the  grouping  of  glucosidal  drugs 
brings  together  agents  showing  marked  difference  in  medical  action. 
In  an  attempt  to  bring  a  semblance  of  order  into  this  therapeutic  con- 
fusion the  drugs  considered  in  this  chapter  will  be  grouped  as  follows: 

Drug  containing  sweet  glucosides Glycyrrhiza. 

Drugs  containing  bitter  glucosides Gentian. 

Drugs  containing  glucosides  acting  on  heart Strophanthus,  squill,  and  digitalis. 

Drugs  containing  purgative  glucosides Lappa,  jalap,  scammony  root,  colo- 

cynth  pulp. 

Drugs  containing  astringent  glucosides Uva  ursi. 

Drugs  containing  saponin Sarsaparilla  and  senega. 

GLYCYRRHIZA— Glycyrrhiza 
(Glycyrrh, — ^Licorice — Liquorice  Root) 

The  dried  rhizome  and  roots  of  Glycyrrhiza  glabra  typica  Hegel  et  Herder,  known 
in  commerce  as  Spanish  Licorice,  or  of  Glycyrrhiza  glabra  glandulifera  Regel  et  Herder, 
known  in  commerce  as  Russian  Licorice  (Fam.  Leguminosce). 

Preserve  powdered  and  whole  Glycyrrhiza  in  tightly  closed  containers  to  which  a 
few  drops  of  chloroform  or  carbon  tetrachloride  are  added  from  time  to  time  to 
prevent  attack  by  insects. 

Constituents, — Glycyrrhizin  or  glycyrrhizic  add,  the  potassium  and  cal- 
cium salts  being  the  combination  found  in  the  drug;  glucose,  mannitol, 
asparagin,  fat  and  resin,  glyc>Trhamarin;  and  a  trace  of  volatile  oil. 

Tschirch's  researches  show   that   glycyrrhizin  is  not  a  true  glucoside  since  its 
hydrolysis  product  is  not  an  ordinar\'  carbohydrate.     The  following  gives  both  the 
hydrolysis  equation  and  the  graphic  formula;  of  the  ingredients  and  reaction  pibducts. 
Glycyrrhizin  Acid. 
(Glycyrrhizin) 

i  I 

/ORG  — (CHOH),— CH— O— CHOH— GOGH 
C„H4»G,— GGGH  +  2H,0  - 

\OHC  — (GHGH),— GH— O— CHGH— CGGH 

Glycyrrhetinic  Acid      Glucaronic  Acid 


UIy< 
/OH 


G,iHaOr-GOOH     +     2GHO— (GH0H)4— GOOH. 
\0H 

41 
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Remarks. — The  pharmacopa:*ia  permits  the  use  of  both  Spanish  and 
Russian  Hcorice,  the  latter  being  larger  than  the  Spanish,  and  comes  into 
commerce  peeled.     It  is  sweeter  than  the  Spanish,  hence  preferable. 

Medical  Properties, — Demulcent  and  expectorant.  Used  largely  to 
disguise  the  taste  of  quinine  and  othej*  bitter  substances,  for  wliich  pur- 
pose aminoniated  glycijrrhizin  or  the  fluidextraci  (p.  247)  is  used. 

The  other  official  preparations  of  glycyrrhiza  are  the  pure  extraeta 
(p,  277),  brown  mixture  (p.  257),  and  compound  licorice  powder  (p.  293). 

Dose. — 2  grammes  (30  grains). 


GLYCYRRHIZIinJM  AMMONIAT0M— Ammoniated  Glycyrrhixin 
(Glycyrrh,   Ammoo,) 

Summarized  Deaeription. 

Dark  brown  or  reddish-brown  scales;  very  sweet  taate;  soluble  in  water  and  in 
alcohol;  ash  not  more  than  0.5  per  cent.     For  details  see  U.S. P.,  p.  207. 

Remarks,^Thxs  substance,  representing  the  glycyrrhizin  in  more  or 
less  impure  form,  is  made  by  precipitation  from  an  ammoniacal  aqueous 
percolate  of  glycyrrhiza  by  means  of  sulphuric  acid.  The  crude  precipi- 
tated glycyrrhiza  is  dissolved  in  ammonia  water  and  water,  is  reprecipi* 
tated  with  acid,  again  dissolved  in  ammonia  water  and  water^  and  then 
'* scaled^'  (p.  517). 

Medical  Properties. — This  product  is  used  entirely  for  masking  taste 
of  bitter  substances. 

Dose, — 250  milligrammes  (4  grains). 


GENTIANA— Gentian 
(Gentian— Yellow  Gentian  Root) 
Ttie  dned  rhixome  and  roots  uf  GtfUiana  tutea  linn^  (Fam.  GmUianactm), 

Conslihisnls. — GerUiopicrin,  a  bitter  glucoside;  getUianin,  a  hitter 
principle;  gentmn,  when  fused  with  potassa,  yields  gentisic  add  (di- 
hydroxy-benzene-carboxylic  acid)  a  body  that  turns  deep  blue  with  ferric 
chloride,  etc. 

Gentian  contains  no  tannin,  the  darkening  of  its  preparations  by 
iron  salts  being  due  to  gentisin  and  gentlsic  acid. 

fiemarfo.— Gentian  preparations  yield  unsightly  mixture©  when  com* 
bined  with  iron  unless  the  gentisin  is  removed  by  treatment  of  the  prepa- 
ration with  ferric  hydroxide  or  unless  tincture  of  citrOHshloride  of  iron, 
N.F.,  is  employed- 

The  National  Formulary  gives  recipes  for  four  elixirs  of  gentian. 
(See  p.  208.)  Of  these,  the  most  popular  is  the  f/lycerinated  elixir  af 
getUiun  which  is  similar  to  the  so-called  *  glycerin  tonic/'  which  is  largely 
prescribed. 

Medical  Properties. — Simple  bitter,  stimulates  digestion  and  improves 
the  appetite. 

Administered  as  fluidextraci  (p.  244)  and  as  compound  titicture  a/ 
getUian  (p»  227).  The  ofBcial  extrad.  (p.  276)  is  a  useful  excipient  for 
t^nic  pills,  but  should  not  be  used  for  this  purpose  by  a  pharmacist 
unless  so  prescribed  by  the  ph>^cian. 

Da»e, — 1   gramme   (15  grains). 
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ChtraU  (T'.S.P.  VIIl;  N.F.  IV)  is  the  dried  plant  of  Sweriia  Ckirayiia  (Hoxburgh) 
Hjtmilton  (Fam.  Gentianao'ct),  It  contains  opfietic  acvi  and  chiraiin,  the  latter  a 
glucoside.  It  is  an  East  Indian  herb  of  intensely  bitter  taste,  little  used  in  thia 
C0U£Uy»  but  quite  popular  in  England,  and  is  used  as  a  simple  bitter  in  15-gram  doses. 


SALICINUM— SaUcin 
(Salicin,) 


A  glucoaide   (CuHiiOr  =  286.14]  obtained  from  se%'eral  6peci6B  of   Salix  and 
Popului.  (Fam.  StUieacta;},     Preserve  it  in  well-closed  containeiB, 
Summarized  De^criplion, 

Colorless  silky  shining  crj'stalline  needles,  or  rhombic  prisms  or  white  crvstal line 
powder;  soluble  in  abtjut  23  parts  of  water  and  in  about  71  parts  of  alcohol;  insoluble 
in  ether  or  ehlorofomi;  melts  between  198°  and  202*'C.;  levorotatorv.  For  details 
see  U.S. P.,  p.  364. 

For  te»Ui  for  idtrUity,  for  impunlie^:  Salicylic  acid  (not  colored  violet  with  ferric 
chloride).  Alkaloids  (not  precipitated  by  alkaloidal  reagents).  Heav>^  metals 
(hydrogen  sulphide  teat),  ana  for  msay  see  U.S.P.^  p,  364  and  also  Part  V  of  this  book. 

Exiraclion. — Salictn  is  prepared  by  making  an  aqueous  infusion  of 
willow  bark,  precipitating  the  gum  and  starchy  matter  from  the  in- 
fusion by  treatment  of  lead  snbacetate,  removing  the  excess  of  lead 
acetate  by  treatment  with  calcium  carbonate.  The  filtrate  is  then  con- 
centrated in  order  to  permit  the  crj*stals  of  saliein  to  separate  out. 
These  are  purified  by  recrj^st^llization. 

Remarks. — As  mentioned  at  the  beginning  of  this  chapter,  salicia 
hydrolyzes  to  saligenin.  The  latter  oxidizes  to  salicylic  aldehyde  and 
salicylic  acid  (p.  709). 

Medical  Properties, — Febrifuge  and  antirheumatic. 

Dose. — 1  gramme  fl5  grains). 


Scutellaria  (U.S.P.  Vlll;  N.F.  IV)  or  shuU  cap  is  the  dried  plant  of  Scutellaria 
\  lateriflora  Linnd  (Fam.  Labiata).  It  contains  a  glucoside,  HcutcUarin  and  a  trace  of 
volatile  uiL  It  is  a  tonic  and  is  popularly  supposed  of  value  as  a  nervine.  Its  dose 
is  15  graioB, 

Crocus  (U.S. P.  1800;  N.F*  IV)  or  mffron  is  interesting  us  one  of  the  most  expensive 
of  vegetable  drugs,  it^  great  cost  being  due  to  the  labor  of  collection.  The  defimtum 
of  the  dnig  is  **the  stigmas  of  Crocim  ifoJivtut,'*  by  which  is  meant  the  upper  jiortion 
of  the  ftnitiile  ore  an  of  the  flower. 

On  taking  an  Eiister  Hly  or  Bermuda  lily  and  slicing  lengthwise  the  white  funnel- 
ahapeil  petal  group  (called  the  oerianth)  and  removing  it^  all  the  interior  organs  are 
mnovea  .*iave  the  large  centraJ  club-shaped  column.  This  is  the  pistil  or  female 
or^n,  and  thia  consi^tjs  of  three  parts:  Firsts  the  ovan^  at  the  base^  which,  on 
being  slicedt  shows  the  ovules  which  develop  into  seeds;  second,  the  stvle  or  slender 
tube,  terminating  in,  third,  a  disr-Uke  triple^ivided  stigma  designecl  to  hold  the 
pollcQ  by  which  the  ovar)'  is  fertilized. 

In  saffron,  the  stigma^  insicail  of  being  a  fiat  disc  like  that  of  the  hly,  c^nsii*t8  of 
three  delicate  threads,  and  these  constitute  the  official  dnig,  to  obtain  a  pound  of 
which  necessitates  the  picking  of  stigmaa  of  about  l50,tK)0  flowers,  and  that  oy  hand, 
fiance^  it  is  easy  to  understand  why  saffron  is  so  expensive  and  why  so  largely  adulter* 
atedi  the  chief  adulterant  being  the  shretidcd  petals  of  other  flowers,  Ihe  cliief  uae 
of  nifroti  ia  in  domestir  practice — fur  measles — and  in  cixiking, 

Salfron  contains  three  crystalline  bodies,  one  of  wljich  hyari>ly«ea  to  the  volatile 
oil.  Ita  characteristic  color  is  dut*  to  a  glucosidai  pigment  called  crodn^  which 
hydrt^lvzes  to  crocetin  and  a  carbohvdrate,  cracoite, 

CoovaUaria  Radix  (l\S,R  Mil;  XT.  IV)  or   lily^J'the-valky  root  is  the  dried 

rhizome  and  motj*  of  Conmliaria  mnjaliR  Linn6  (Fam.  LiliacetB).     It  contains  ctm^ 

rotiarin^  a  ^hicosidOj  Cimvnlhimnrin,  a  saponin.     It  alowa  aii^l  atreogthens  heart-beat, 

••  does  digitaliii.    Ita  dose  ia  S  grains.    Convallaria  flowers  are  also  recognised  by  the 

yFommlary. 
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STROPHANTHUS— Strophanthus 

(Strophanth.) 

The  dried,  ripe  seeds  of  Strophanihua  Kombe  Oliver,  or  of  SirophmUhus  hUmduM 
De  Candolle  (Fam.  Apocynacece).  deprived  of  the  long  awns.  If  made  into  the  otficial 
tincture  and  assayed  biologically  the  minimum  lethal  dose  should  not  be  greater 
than  0.00006  mil  of  tincture,  or  the  eauivalent  in  tincture  of  0.0000005  Gm.  of  ouabain« 
for  each  gramme  of  body  weight  ot  frog.  Preserve  Strophanthus  in  tightly  closea 
containers,  adding  a  few  drops  of  chloroform  or  carbon  tetrachloride,  from  time  to 
time,  to  prevent  attack  by  insects. 

Canstit^ients. — Strophanthine  a  glucoside,  kombic  acidy  a  fixed  oil,  etc. 

Remarks. — The  "awn"  referred  to  in  the  official  definition  is  a  feather- 
like  appendage  to  the  seed,  intended  to  aid  in  transportation  of  the  seed 
by  the  wind. 

The  fixed  oil  is  a  source  of  annoyance  to  the  pharmacist,  as  a  tincture 
made  with  strong  alcohol  becomes  milky  when  mixed  with  water.  For 
this  reason  the  official  tincture  is  made  by  first  percolating  the  drug  with 
benzin  to  remove  the  fat  before  percolating  with  the  real  menstruum, 
alcohol. 

Medical  Properties, — Acts  on  the  heart  as  does  digitalis. 

Dose. — 65  milligrammes  (1  grain). 

STROPHANTHINUM— Strophanthin 
(Strophantfain.) 

A  glucoside  or  mixture  of  glucosides  obtained  from  Strophanihua  Kombe  Oliver 
(Fam.  Apocynacece),    Preserve  it  in  well-closed  containers,  protected  from  light. 
Summarized  Description. 

White  or  yellowish  powder;  very  toxic ;  very  soluble  in  water  and  in  diluted  alcohol; 
less  soluble  in  dehydrated  alcohol;  insoluble  in  chloroform,  ether  and  benzene; 
dextrorotatory.     For  details  see  U.S.  P.,  p.  414. 

Color  Reactions. — Emerald-green  color  with  sulphuric  acid;  red-brown,  then 
dark-green  with  ferric  chloride  and  sulphuric  acid.    See  U.S.  P. 

Extraction. — Strophanthin  is  obtained  by  extracting  the  fat-free 
pulverized  seeds  with  70  per  cent,  alcohol,  and  removing  the  alcohol 
from  the  tincture  by  distillation.  The  thin  extract  after  a  few  days  de- 
posits crystals  of  strophanthin,  which  after  collection  on  a  hardened 
filter  and  after  recrystallization  from  boiling  water  yields  a  pure  product. 

It  will  be  seen  from  the  above  definition  that  it  is  a  question  whether 
strophanthin  is  a  definite  body  or  a  mixture.  It  is  used  like  strophan* 
thus,  but  in  very  minute  doses. 

Dose. — ^fo  milligramme  (?/^oo  grain). 

SCILLA— SquiU 

(SciU.) 

The  fleshy,  inner  scales  of  the  bulb  of  the  white  variety  of  Urginea  maritifna 
(Linn6)  Baker  (Fam.  Liliaceop)^  cut  into  pieces  and  carefully  dried.  Preserve  Squill  in 
tight  I  v  closed  containers,  in  a  dry  place.  If  made  into  the  official  tincture  and  assayed 
biologically  the  minimum  lethal  dose  should  not  be  greater  than  0.006  mil  of  tincture 
or  the  equivalent  in  tincture  of  0.0000005  Gm.  of  ouabain,  for  each  gramme  of  body- 
weight  of  frog. 

Constituents. — Scillitin  CnHasOe  and  scillidiuretin.  Scillipicrin  and 
scillitoxin  are  now  known  to  be  mixtures.  Squill  contains  calcium  oxalate 
in  peculiar-shaped  crystals  called  raphides,  and  also  mucilage. 
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Remarks, — While  squill  is  used  as  a  domestic  remedy,  it  must  be 
borne  in  mind  that  its  active  principles  have  action  on  the  heart  similar 
to  digitalis.  Hence  squil!  preparations  should  be  used  with  caution. 
By  reason  of  the  irritating  action  of  it«  calcium  oxalate  crystals,  ground 
squill  has  been  recommended  as  a  rat  poison. 

Medical  Properties. — Nauseant,  expectorant,  and  diuretic. 

Oftcial  Preparations, — ^The  inmgar  (p,  255),  the  syrup  (made  from 
the  vinegar)  (p.  199),  the  fiuidextrad  (p.  248),  and  the  compound  syrup^ 
which  is  made  from  the  fluidextract  (p.  200). 

I>a«e*— 100  milligrammes  {\}4  grains)* 

DIGITALIS— DigitaUs 

(Digit, — Foxglove — Digitalis  folium  P.  I.) 

le  carefully  dried  leaves  of  Digilalis  purpurea  Linn4  (Fam.  Serophulariacem) 
without  admixture  of  more  than  2  per  cent,  of  stems^  flowers^  and  other  foreign 
matter.  If  made  into  the  official  tincture  and  assayed  biologically  the  minimum  lethal 
dose  should  not  be  greater  than  0.00(5  mil  of  tincture,  or  the  equivalent  in  tini'tur© 
of  0.0000005  Gm.  of  ouabain*  for  each  gramme  of  body  weight  of  the  frog.  Digitalis 
should  be  preserved  iu  tightly  closed  containers  protected  from  light. 

ConBiUuents. — THgitonin  (a  saponin),  digitaUn,  (a  glucoside),  digitalmn 
(mixture  of  several  bodies,  chiefly  digitonin),  digitoxin^  digitophyllin, 
digitin,  digit oflavin,  5  per  cent,  fat,  and  a  trace  of  substance  darkening 
with  ferric  chloride.  Of  these,  the  first  four  are  the  only  ones  of 
therapeutic  importance,  and,  in  truth,  the  real  activity  of  digitalis  seems 
included  in  the  two  principles — digitalin,  the  cardiac  stimulant,  and 
digitonin,  depressant  and  diuretic. 

Remarks. — There  has  been  no  drug  concerning  which  there  have  been 
more  conflicting  opinions  expressed  during  the  past  decade  than  digitalis. 
In  fact,  about  the  only  fact  upon  which  all  observers  agree  is  that  it  is 
one  of  the  most  valuable  drugs  in  our  materia  medica.  Among  the  points 
concerning  which  opinion  has  changed  we  find  that  while  it  was  for  many 
years  thought  that  digitalis  leaves  collected  from  a  plant  two  years  old 
were  better  than  those  picked  from  a  young  plant,  Worth  Hale  has  shown 
by  physiological  tests  that  the  first  ye^r  leaves  have  as  much  activity 
as  have  those  from  the  two-year  old  plant.  Again  it  was  supposed  that 
the  plucked  leaves  deteriorated  quickly  and  in  some  of  the  foreign 
ph&rmaeopccias  elaborate  directions  are  given  for  drying  the  fresh  leaves 
and  for  keeping  the  desiccated  leaves  dry.  Hatcher  has  recently  shown 
however  that  old  indifferently  preser\^ed  leaves  have  as  much  activity 
as  have  those  which  have  been  carefully  dried.  It  has  also  been  shown 
that  there  is  little  difference  in  the  activity  of  wild  and  cultivated  leaves. 

When  we  turn  to  the  chemistry  of  digitalis,  the  situation  is  still  more 
confusing.  Thus  wliile  the  constituents  cited  above  are  generally  ac- 
cepted, Kraft  claims  that  the  activity  resides  in  five  glucosides,  to 
which  unfortunately  he  gives  names  other  than  those  of  KiUani  enumer- 
ated above. 

It  will  be  seen  from  the  mention  of  the  constituents  given  above  that 
the  chemistrj^  of  digitahs  is  ver>'  complex,  and  is  not  yet  fully  cleared 
up*  The  confusion  is  particularly  note^d  in  the  various  digitalins  found 
in  the  market — the  so-K?alled  **P^rench  digitalin.**  of  Nativelle;  that  of 
UomoUe;  and  the  commercial  '*  German  digitalin/'  being  totally  different 
bodies*  The  last  consists  practically  of  digitonin,  and  is  of  but  little 
activity  (dose,  Ho  to  ^  grain);  while  Homolle's  is  quite  potent  (dose, 
Hoo  t^  Mo  grain),     Digi toxin  is  now  considered  a  more  important  heart 
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tonic  than  the  several  dij^italins  just  described  (dose,  ^40  ^  Ho  Rtuin)- 
The  confusion  of  these  diKitalins  is  apt  to  lead  to  danjreroup  rt'i«iilis,  and 
until  the  question  is  defimtely  settled  on  a  basis  of  scientific  exactnens^  I 
the  prescribing  of  digitalin  is  not  to  be  advised. 

The  difficulty  in  selecting  dip^talis  of  uniform  quality  is  enhanced  bv  the  fact  ihut 
there  is  no  reliable  chemical  assay  for  the  drug.      RcM^ourfft?  is,  therefore,  had  !«j  it  1 
** phyftiolo^ie  nt^sat/,"  and  as  thi**  ^s  the  first  dmg  considered  in  thi.s  btxjk  wheTC  siieH  I 
assay  is  iised^  a  few  words  explanatory'  of  such  assays  may  he  of  servvice.     Physi- 
ologic assays  are  those  in  whieh  the  activity  of  the  drug  is  tested  upon  nnuriAls,  hnd 
in  each  cose  where  employe*!  the  method  of  procedure  variejj  with  the  drug  und<?r 
consideration.     Thus,  diititalis  is  unually  tried  on  frogs,  the  amount   necc#«ftary  to 
stop  the  heart  being  taken  as  the  factor.     Ergot  is  given  to  roosters,  the  tpmality 
needed  to  produce  a  certain  purple  tint  of  the  comb  being  the  gage  of  activitv.     Of 
course,  the  tests  are  far  more  complex  than  this  scant  explanation  implie«,  for  ex- 
ample, other  factors,  such  as  weight  of  animal^  enter  into  the  calculation  leadinK  { 
to  standardization.     In  fact^  physiologic  testing  is  beyond  the  scope  of  the  averagis 
pharmaceutic  chemist^  and  for  this  reason*  as  well  as  the  fact  that  the  proce^ss  is  not 
on  the  same  basis  of  exactness  as  are  chemical  assays^  the  present  pharmacopcritt, 
while  it  provides  physiologic  assays  (see  Part  V),  does  not  make  them  compulsory* 

Wlien  we  turn  to  the  subject  of  the  pharmaceutical  preparations,  we 
find  more  doubts.  As  mentioned  above  it  was  formerly  considered  that  the 
heart  tonic  effoct  wan  due  to  digitalin,  which  was  found  in  larger  amounts 
in  the  tincture  than  in  the  infusion;  while  the  diuretic  action  was  due  Ui 
digitonin,  wliich  was  exhibited  in  the  best  form  in  the  infusion.  At 
present,  however,  there  are  serious  doubts  as  whether  there  is  any  mate- 
rial difference  in  the  action  of  the  tincture  and  the  infusion.  Diptalis  is  a 
constituent  of  the  official  infusion  (p.  217);  tincture  (p.  226),  and  fluid- 
extract  (p.  244). 

Medical  Properties. — A  **cardiac  tonic/'  that  is,  it  slows  and 
strengthens  the  heart-l)eat  and  constricts  the  blood- vessels-  Of  peculiar 
value  in  dropsy  because  of  its  diuretic  action. 

Dose. — 6  milligrammes  (1  grain). 

LApfML  (U.S.P*  Mil:  N.F.  IV)  or  burdock  root  is  the  dried  root  of  Arctium  Lappa 
Linn^i  or  of  other  species  of  Arctium  (Fam*  CompoaittF),  collected  from  plants  of  tne 
first  yefir's  growth.  It  is  supposed  to  contain  a  gnicoside,  uf  which  Viat  little  in  known, 
also  mucilage  ami  tnultn.  Note  that  the  roots  of  plants  of  the  nnturnl  rwh.r  (\>ni- 
posita?  usually  contain  inulin  (p.  6:i1)  instead  of  starch.     The  phrase  *  >  r«  of 

the  first  year's  growth"  empfoved  above  means  that  the  plant,  like  lb  « 

biennial  and  that  the  root  is  collected  in  the  fall  of  the  first  year,  when  filled  with  th# 
inulin,  destined  to  serve  as  nourishment  for  the  young  shoots  of  the  second  year. 
Lapptt  is  used  as  a  purgative  in  30-gratn  doses. 

JALAPA— Jalap 
(Jalap.) 

The  dried  tuberoiiB  root  of  ExoQonium  Puroa  (Wend6roth)  BeniHani  (Fam* 
Cmufolvrdaceit)^  yielding  not  leas  than  7  i>er  cent,  of  the  total  niisins  of  Jalap. 

Outline  of  AMMity, — Percolate  the  cirug  with  alcohul,  mix  the  p*»rcolat*  with 
rhIi>roform  and  then  with  wat^er,  separate  the  chloroform  layer  and  shake  out  with 
another  (jortitiri  uf  chloroform.  Evaporate  the  chloroform  extract  and  weigli.  For 
details  see  U.S.R,  p.  230. 

CmiistiUwnls — Resin,  consiisting  chiefly  of  two  glucosides,ia/<i^*n  (ether 
soluble)  and  convohfulin  (insoluble  in  ether);  suffar^  starchy  etc- 

Power  and  Rogerson  have  found   that   resin  of  jahip   <                 '  U»  a 

phvt<i8tertd  Cnllwn.  cetyl  alcohol,  a  body  CuHiiO,  a  gluc<.  i  ,Ah  \ 

(OH)».inethyt          '  '    t^nndconv   '      '  -v  ?iri(l,CuHigOi.     Ti.'  ^,u.,,>,  ^ncxl  ^ 

above  arc  cc»i                  h  of  the  y                   just  stattMl.     Votwek.  on  I  i  und^ 

chuma  that  t^.:,... ha  is  a  glur —     .;Jrolyziug  to  methyl-ethyl  act  i  .  ..,,  eoo^ 
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volvulic  acid  and  ptirginic  acid.  Convolvulic  aeid»  in  turn  hydrolyzes  to  convolvulolic 
acid,  dextrose,  rhodeose  and  rhamnoae;  while  piui'ginic  acid  is  supposed  to  split  into 
decylenic  acid  hydroxyluuhc  at*id  and  iso-rhodcoae.  Before  sucn  cod flicting  views, 
tbe  average  student  can  only  statid  in  awe. 

Remarks. — ^Jalap  is  a  tuberous  root,  similar  to  the  sweet  potato, 

and  belonging  to  the  same  family — the  convolvulus  or  morning-gIor>^ 
family.  In  the  former  pharmacopoeia  it  was  directed  that  jalap  should 
\ield  no  more  than  1.05  per  cent,  of  ether-soluble  resin  (jalapin)  and  not 
less  than  5,95  of  ether-inBoluble  resin  (convoK^lin) — that  is,  while  the 
drug  must  yield  not  less  than  7  per  cent,  total  resin,  the  amount  of  ether- 
soluble  resin  should  not  be  not  more  than  1.05  per  cent.  This  requirement 
was  made  because  jalapin  is  nauseating,  and  it  has  been  recommended 
that  jalap  be  used  only  aft^r  the  jalapin  has  been  removed  by  percolation 
with  ether. 

Medical  Properties. — Hydragogue  cathartic,  that  is,  a  dnig  producing 
watery  st(K)ls,  It  is  administered  as  re^^n  (p.  282),  which  is  a  constituent 
of  compound  cathartic  pills  (p.  312),  and  as  compound  powder  of  jalap 
(p.  293),  the  cream  of  tartar  which  the  latter  contains  greatly  aiding 
the  action  of  the  jalap. 

Dose. — 1  gramme  (15  grains). 

SCiUfiMOira  RADIX— Scammony  Root 
(Scam.    RadO 

The  dried  root  of  Corwohulus  Scammonia  Linn^  (Fam.  CanPfdrndaeea),  yielding 
not  loss  than  8  per  cent,  of  the  total  resina  of  Scammony  Root. 

C<m«fi(t4en/«,— Resin,  gum,  etc. 

Remarks. — While  scammony  resin  was  official  in  the  last  pharmacop- 
oeia, in  the  present  (ninth)  revision,  the  root  is  given  recognition.  This 
must  contain  not  less  than  8  per  cent,  of  resin.  This  resin,  is  chiefly 
scammonin  which  is  identical  with  the  jalapin  from  Orizaba  jalap  (Ipo- 
m(ta  orizabethfis),  but  is  not  the  same  as  the  jalapin  from  official  jalap. 

Medical  Properties. — Hydragogue  cathartic.  The  resin  (p.  283)  is 
official,  and  this  a  constituent  of  compound  extract  of  colocynth  (p.  275). 

Dose. — 250  milligrammes  (4  grains). 


COLOCYNTHIS— Colocynth 
(Colocyiu — Colocynth  Pulp,     Bitter  Apple — Colocynth  Apple) 

The  dried  pulp  of  the  fruit  of  CUruUus  CoheyrUhis  (linnd)  Schiader  (Fam.  Cucur- 
h4iacea)^  without  admixture  of  more  than  5  per  cent,  of  seeda  nor  mone  than  2  per  cent. 
of  epicarp. 

ConstituenU, — Two  purgative  resins,  cHruUal^  CnHi«Ot(OH)a  (inactive)  j 
hffUriacofUanet  CaiH«4,  a  phytosUrol,  CtrH«fO. 

Remarks. — The  colocynth  pulp  now  official  ia  practically  the  colocynth 
apple  of  the  former  pharniacopecia  except  for  the  fact  that  the  peroentagp 
of  seed  and  of  epicarp  (or  rind)  i^  carefully  specified.  It  moreover  should 
not  yield  more  than  15  per  cent,  of  ash. 

Medical  Properties. — Hydragogue  cathartic  Official  preparations, 
eiirad  and  compound  extract  (p.  275), 

Dose.—%0  milllgrammes(  1  grain). 
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UVA  URSI— Uva  Ursi 

(Bearbeny) 

The  dried  leaves  of  Ardoataphylos  Uvorursi  (Linn^)  Sprengel  (Fam.  EricaeetE), 
without  the  presence  or  admixture  of  more  than  5  per  cent,  of  stems  or  other  foreign 
matter. 

Constituents, — Arbutinf  a  glucoside  (originally  called  wmn),  ericolin, 
a  glucoside;  ursone,  tannic  and  gallic  acids,  gum,  etc.  Arbutin  is  of  in- 
terest since  it  has  been  made  synthetically  from  its  hydrolysis  products. 
(See  p.  640.) 

Remarks. — It  might  be  metioned  in  passing  that  the  Greek  name 
of  the  plant  (arctostaphylus),  and  the  Latin  (and  specific)  name  (uva 
ursi)  both  mean  the  same  thing;  namely,  bearberry,  which  is  the  English 
synonym. 

Medical  Properties. — Astringent  diuretic;  antiseptic  to  the  urinary 
passages.    The  fluidcxtract  (p.  245)  is  official. 

Dose. — 2  grammes  (30  grains). 

Chimaphila  (U.S.P.  VIII:  N.F.  IV)  or  pipsissewa  is  the  dried  leaves  of  Chimaphiia 
umbelkUa  (Linn6)  Nuttall  (Fam.  Ericacece).  It  contains  chimaphilin,  CsiHsiOi  and 
another  glucoside^  C10H9O.  These  two  bodies  are  not  clearly  known,  but  it  may  be 
stated  that  the  constituents  of  the  drug  are  very  similar  to  uva  ursi.  It  is  Used  like 
the  latter  drug  in  30-Krain  doses. 

QuiUaja  (U.S.P.  VIII;  N.F.  IV)  or  soap-bark  is  the  dried  bark  of  QutOofa  Saponaria 
Mohna  (Fam.  RosaceoB^  deprived  of  the  periderm.  It  is  the  first  of  the  '^saponinoid  " 
drugs  to  be  considered — drugs  containmg  saponin,  an  acrid  principle  which  froths 
in  water  like  soapsuds.  All  liquid  preparations  of  such  drugs  froth  when  agitated. 
Soap-bark  is  used  more  for  washing  colored  silk  (white  fabrics  are  stained  brown  yellow 
by  its  decoctions)  than  for  pharmaceutic  purposes.  It  is,  however,  used  in  making 
emulsions,  for  which  it  would  be  excellent  were  it  not  dangerous  on  account  of  ita 
irritating  properties. 

"Gum  foam''  used  in  soda  water  s^rrups  is  a  preparation  of  soap-bark.  The  use 
of  it  and  similar  saponin  preparations  in  beverages  is  now  prohibited. 

Ground  soap-bark  should  be  handled  with  care,  as  its  dust  is  very  irritating  to  the 
nostrils,  producing  violent  sneezing.     Such  drugs  are  said  to  be  sternutatory. 

SARSAPARILLA— Sarsaparilla 

(Sarsap.) 

The  dried  root  of  Smilax  medica  Chamisso  and  Schlechtendal,  known  in  commerce 
as  Mexican  Sarsaparilla;  or  Smilax  officinalis  Kunth,  or  an  undetermined  species  of 
Smilax,  known  in  commerce  as  Honduras  Sarsaparilla;  or  Smilax  omala  Hooker  filius, 
known  in  commerce  as  Jamaica  Sarsaparilla  (Fam.  Ldliacece), 

Constiiuerds. — PariUin  (a  glucoside  similar  to  saponin,  originally  called 
pariglin;  saponin;  sarsasaponin;  starch,  calcimn  oxalate  in  the  form  of 
raphides,  etc. 

According  to  Power  and  Salway,  Jamaica  sarsaparilla  contains  sarsasaponin  Ci^Hfr 
OsoTHsO  and  sitosterol  glucoside  CssH&cOe.  They  consider  parillin  as  a  mixture  of 
saponin  and  a  phytosterolin. 

Medical  Properties. — Sarsaparilla  is  a  drug  whose  reputation  is  chiefly 
false.  It  is  vaunted  to  the  skies  by  the  numerous  patent  medicine  men 
as  the  greatest  of  all  blood  purifiers,  yet  cold,  calm  analysis  shows  it  to 
have  but  little  merit.  It  contains  saponinoid  principles  which  cause 
it  to  froth,  and  possibly  a  trac(*  of  volatile  oil,  but  neither  of  these  can  be 
regarded  as  great  alteratives,  and  we  are  forced  to  the  conclusion  that  its 
reputation  has  been  gained  by  its  association  with  other  valuable  altera- 
tives.    It  is  rarely  prescribed  by  itself,  its  only  simple  official  preparation 
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being  the  fluidextract  (p.  244),  while  its  popular  preparations  are  the  com- 
.  pound  syrup  (p.  199)  and  compound  fluidextract  (p.  247),  which  contain 
such  alteratives  as  guaiacum  and  mezereum,  and,  moreover,  these  prepa- 
rations are  usually  prescribed  with  potassium  iodide. 
Do8€, — 2  grammes  (30  grains). 

SENEGA— Senega 

(Seneg. — Seneca  Snakeroot — Senega  Snakeroot) 

The  dried  roots  of  Polygala  Senega  (Liiind  (Fam.  PolygalacecB),  without  the 
presence  or  admixture  of  more  than  5  per  cent,  of  stems  and  other  foreign  matter. 

Constituents, — Senegin  or  polygalic  add  (a  form  of  saponin) ;  an  acid 
also  called  polygalic  acid;  trace  of  volatile  oil,  pectin,  etc.  No  starch 
nor  tannin. 

Remarks, — The  pectin  of  senega  is  a  source  of  annoyance  in  the 
pharmaceutic  preparations  of  the  drug,  these  gelatinizing  or  becoming 
cloudy  on  standing,  due  to  conversion  of  the  pectin  into  the  insoluble 
calcium  pectate.  This  decomposition  is  prevented  by  the  addition 
of  alkali;  hence  the  official  senega  preparations  contain  ammonia  water. 

Medical  Properties. — Expectorant,  nauseant.     Emetic  in  large  doses. 

Official  Preparations. — Fluidextract  (p.  248),  and  from  this  the  syrup 
(p.  200)  and  compound  syrup  of  squill  (p.  200)  are  made. 

Dose. — 1  gramme  (15  grains). 
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mayr.  C.  A.,  3.  1909,  2687. 

Gtjfcennated  Elixir  of  Gentian.— ChRc,  A.J.P.,  70.  1898,  201. 

CWrato.— (Constituents)  Fliickiger  and  Hohn,  Ph.  Jl.,  [3),  1,  1870,  106.  (Prop- 
erties) Anon.,  A.J.P.,  12,  1840,  20. 

^aitcin.— (Extraction)  Peschier,  A.J.P.,  2,  1830,  337. 
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S^titdlaria.'—(Comthu€:nts)  Mvcrs  and  Gillespie^  AJ.P.,  61,  1889,  655;  Moli^eh 
and  Goidsc'hmidt,  A.Ph,A„  50,  1902,  lOt^a 

Saffron.— (mst^TV)  Clarke,  Ph.  Jl.,  (3),  17,  1KH7,  1032.  (Oiltivatii>n)  Anory  , 
A.Ph.A,.  23,  1875,  136.  (Constituetitu)  Pfyl  and  Sc-herta,  A.Ph.A.,  57,  1900.  i:.7. 
Martini,  Bull.  Soc.  Pharm-  Bordeaux,  M,  1914,  130;  Decker,  Arch,  d.  I*lmrm..  252, 
1914,  139. 

Co7waU^ria.^{BkioTv)  Llovd,  Midland  Dr..  45,  1«H1, 175.  (ConstitucntM)  Wain, 
AJ.P.,  31,  1859,  577;  Reichanl,  A.Ph.A.,  59,  1911,  504, 

StrophaTUkws,—{BisitOTy)  Lbyd,  Bull  Pharm.,  35,  1911,  242.  (Cbnstituentfl) 
Fraser,  Ph.  JL,  |31,  20,  1889,  328  and  335;  Heiduschka  and  Wallenreut«T,  Aieh.  dL 
Pbarm.,  252,  1914,  704, 

Stropfujnthin.—iBmuns  and  Closson,  J1.  A.Ph.A.,  2,  1913,  604  and  715. 

SguifL— (Hiatorv)  Sharp,  Ph.  Jl.,  84,  1910,  136  and  170.  (Ciinstitiient^)  Kop^r- 
sewakip  Ap.  Zt..  29,  1914,  847;  Riche  and  R^mont,  AJ.P.,  52,  1880,  550. 

DtoOatis.— (History)  X*Riivser  II,  Ch,  and  Dr.,  77,  1910,800.  (Con^tiiuenUi 
KUiani,  B.,  23,  1S90,  1555;  B.,  24,  1891,  339;  Arch.  d.Pharm.,  234.  I89fv  ^^'  --d  B., 
31,  1808,  2454;  Finnemore,  Ph.  Jl.,  86,  1911,  489;  Wood,  AJ.P.,  80.  190  raft, 

Arch.  d.  Phann.,  250,  1912,  118.     (.Standardization)  Hale,  Pract.  Dr.,  :  41; 

WckkI,  A.J.P.,  82,  1910,  101 :  Hatcher  and  Brodie,  A,J,P,,  82,  1910,  360,  iPropertiisi) 
Hatcher,  AJ.P.,  57,  1914,  517  and  607. 

/.op/io.— (Constituents)  Wechler,  AJ.P.,  59,  1887,  393;  Henderehott,  A.Ph-A*^ 
36,  1888,  344, 

Jalap. — (ConatitucDts)  Power  and  Rogerson,  Jl.  Am.  Ch.  Soc,  32,  1910,  80, 
VotoceJc,  B,,  43,  1910,  476. 

Scammoriy.—{C:omiil\LCntB)  Poleck,  AJ.P.,  64,  1892,  465. 

CoiocwTifA,— (Constituents)  Power  and  Moore,  A  Ch,  Soc.,  97,  1910,  99.  (Proper- 
ties) Sechler,  Am.  Dr.,  57,  1910,  336. 

Urn  tir*i.— (Constituents)  Meissner,  AJ.P.,  2,  1831,  339;  Kawalier,  A,J.P», 
25,  1853,  68;  Hughes,  A.J.P.,  19,  1847,  88;  Jungmann,  A.J. P.,  43,  1871,  202;  Troram^ 
dorff,  A.J.P.,  27,  1S55,  334;  Thai,  AJ.P.,  55,  1883,  468;  Lewin,  Ph.  JL,  13),  14,  1883. 
490.     (Arbutin)  Bayliss,  Jl.  Phvaiologv,  43,  1911,  455;  Mannicb,  Arch.  d.  Pharm,,  250, 


1912.  547. 

Chimaphila, — (Constituents)    Besbore,   AJ.P., 
64,  1892,  295, 


59,    1887,    125;   Peacock,  AJ,P., 


QMiWojo.— (Constituents)  Harry  and  Boutron-Charlard,  A.J.P.,  12,  1840,  209; 
Bf^llev,  A.J, P.,  27,  1853,  43;  Kobert,  Am.  Dr.,  17,  1888,  72.  (Use  in  drinks) Udd, 
Dr.  Circ,,  59,  1915^  345;  Whit4>,  Pure  Food  Jl,  10,  1915,  589. 

5arxa/>ari.W(i.— (Constituents)  Palotta,  Jl.  d.  Ph.,  10,  1824,  543;  H^ckijer,  PU. 
Jl.,  13],  8,  1S77,  488;  Hubert.  A.J.P.,  64,  1892,  465;  Power  and  Salway,  Jl.  Ck  8oc„ 
105,  1914,  201. 

*S<^n<l?a,— (Constituents)  Quevenne,  Jl.  d.  Ph.,  22.  1836,  449;  Procter,. A.Ph. A., 
8,  1859,  297;  BoUey,  A.J.P.,  27,  1855,  43;  Rosenthaler,  B.  ph.  Ges.,  22,  1912,  261 
(Gelatinization  of  preparations)  Kennedy,  A.J. P.,  27,  1879,  721. 


CHAPTER    XLI 


DERIVATIVES   OF   THE    HIGHER   HYDROCARBOWS 
FATS,  SOAPS.  AND  WAXES 

As  already  mentioned,  chain  hydrocarbons  containing  more  than 
flix  cartx)n  atoms  are  known.  Thus  we  have  heptane,  CtHu;  octane. 
CftHta;  nonane,  CoHio;  dec^ne,  CjoHn,  and  likewise  the  bodit^  CuHh* 
CijHiit,  and  8o  on  to  CftoHnj.  None  of  the  bodies  just  mentioned  it*  of 
interest  in  p!iartnacy,  save  that  petroleum  contains  variable  amounts 
of  almost  all  mendicrs  of  the  series. 

Of  pharmaceutic  value,  however,  are  the  derivatives  of  Ci^u,  CitHti 
CfTlIftA,  CaoH«2,  and  of  the  unsaturated  hydrobarbon.  CiJIj^. 

Hexadecane,  CieHjii  yields  a  sericj?  of  alcohols  having  the  formula 
CiaHaiOH.  One  of  these  hexadecyl  alcohols  is  known  as  cetyl  alcohol  or 
tetkalf  and  is  interesting  as  the  alcoholic  pail  of  the  ester  which  is  the 
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chief  constituent  of  spermaceti.  Cetyl  alcohol  yields  on  oxidation 
Imiiic  acid,  ('uHsiCOOH^  which  is  the  common  const ittient  of  fats 
Ind  waxes.  Thus  the  cetin,  mentioned  above  as  the  chief  constituent 
of  spermaceti,  is  the  ester,  cetyl  palmitaie. 

Likewise  the  pahtiitate  of  glyceryl,  commonly  known  as  palmitin^  is 
a  common  constituent  of  fats. 


ACroUM  STEARICUM— Stearic  Acid 
(Acid  Stear.) 

In  acid  obtained  from  tallow  and  othtT  fats  (^insisting  chieftv  of  CuHitOj  or 
CuH,4  COOH  (2H420). 
Summarized  Description. 

Herd  white  or  yellowiah-white,  somewhat  Kloasy^  solid ;  odorless  or  faint  tallow 
odor;  soluble  in  about  17  parts  of  alcohol;  insoluble  m  water;  soluble  in  chloroform, 
ether,  carbon  distulphkle  or  carbon  tetrachloride;  melts  at  not  lower  than  56*C 
and  conRCials  at  not  lower  than  54°;  ash^  not  more  than  0,1  per  cent.  For  details 
see  U.S.P.,  p.  23. 

For  tests  for  identity  and  for  impurities:  Undecomposed  fat  or  paraffin  (hot  solu- 
tion in  sodium  carbonate  solution  not  more  than  opalescent). 

Mineral  acids  (hot  aqueous  extract  not  reddened  by  methyl  orange),  see  U.S.P., 
p.  24  and  aUo  Part  V  of  this  book. 

Remarks. — Stearic  acid  is  one  of  the  monobasic  acirls  from  ChHh, 
It  is  a  w^hitc,  waxy  solid,  insoluble  in  water,  melting  at  70*C.  when 
pure.  The  commercial  acid,  however,  has  a  much  lower  melting  point. 
Its  commercial  source  is  from  solid  fats,  such  as  tallow  and  suet,  which, 
on  treatment  with  superheated  ste^m,  yield  glycerin  and  stearic  acid. 
Hence  most  commercial  stearic  acid  is  a  side-product  in  glycerin 
manufacture. 

Tallow^  and  suet  are  composed  chiefly  of  stearin  or  the  stearic  acid 
Bter  of  glycerin,  and  thisj  like  all  esters,  can  l>e  easily  decomposed  by 
eatment  with  an  alkali  or  with  superheated  steam  by  the  following 
reaction,: 


CsHi(Ci«Ht«Ot)  I 


3H,0 

Steam 


=     CHftfOH)*     +     aHC»,H„Oi. 


At  prej^ent,  however,  considerable  stearic  acid  is  made  by  the  reduc- 
tion or  *'hydrogenation**  of  oleic  acid.     (See  p.  652,) 

Stearic  acid  is  official  because  it  enters  into  the  manufacture  of 
glycerin  suppositories,  a  very  small  quantity  of  stearic  acid  soap  being 
ample  to  solidify  a  large  quantity  of  glycerin. 

Thus  in  the  tl.S.P.  recipe  30  grammes  of  glycerin  are  solidified  by 
heiiting  with  2  grammes  of  stearic  acid  and  0,5  gramme  of  raonohydrated 
sodium  carbonate,  the  products  of  the  reaction  being  glyceryl  stearate 
and  sodium  stearate. 

Margaric  acid  is  a  name  applied  to  pearly  scales  iM>lated  from  nome  fats   by 
Chevreul.     Its  analyitia  shows  tne  formula  CitHnCOOH.     There  has  been  consider- 
iftble  controversy  as  to  whether  this  acid  really  exists  or  whether  it  ia  merely  a  mixture 
iliiiitic  and'atearic  acid. 

ACIDUM  OLEICUM— Oleic  Acid 
(Add.  Oleic.) 

An  acid  obtained  from  fats  consisting  chiefly  of  Ci,Hi«Oi  or  CirHnCOOH  (282.27) 
ve  it  in  weU-elooed  glaas  or  stoneware  container?,  in  a  cool  plare. 
^u m  marited  Deter iption. 

Yellowish  or  brctwni.sh-yeUow  oily  liquid;  peculiar  lard-like  odor  and  taste;  fre« 
from  rancidity;  inaulubtc  in  water;  partly  soluble  in  60  per  cent,  alcohol;  solubte  in 
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alcohol,  chloroform,  benzene,  petroleum  benzin  and  in  fixed  and  volatile  oils;  sp.  n. 
0.895;  congeals  at  about  4*^0.;  decomposes  at  about  9b^C,  For  details  see  U.S.P., 
p.  20. 

For  impurities:  (Undecomposed  fats,  mineral  oil,  mineral  acids)  see  stearic  acid. 

Remarks, — Oleic  acid  is  obtained  from  oils  by  treating  same  with 
superheated  steam  in  the  process  of  glycerin  manufacture.  For  making 
oleates,  on6  should  employ  a  very  pure  form  of  oleic  acid  made  by  treat- 
ing a  solution  of  castile  soap  with  diluted  sulphuric  acid. 

Oleic  acid  is  the  product  of  unsaturated  hydrocarbon  CiJElz%,  and, 
as  can  be  noticed,  it  represents  stearic  acid  minus  two  atoms  of  hydirogen. 

The  best  comparison  of  this  body  with  stearic  acid  and  with  other  similar  acids 
can  be  made  by  representing  the  structural  formulas  side  by  side: 


Stearic 

Oleic 

Elaidic 

LiNOLEIC 

RlCI>fOLElC 

Acid. 

Acid. 

Acid. 

Acid. 
(Schematic). 

Acid. 

CH, 

CH, 

CH, 

CH, 

CH, 

(CHOi. 

(CHOt 

(CHOt 

(in,)* 

(CH,). 

COOH. 

<1h 

^c 

iu 

CHOH 

.^H 

^H 

L 

CH, 

(CH,)7 
COOH. 

(CH,), 
COOH 

CH, 

(CH,)t 

(CH,), 

COOH. 

<i 


OOH. 

Oleic  acid  is  a  yellow  or  yellowish-brown,  oily  liquid,  not  affecting 
litmus-paper,  and  solidifying  at  4°C. 

On  treatment  with  a  large  quantity  of  alcohoUc  potassium  hy- 
droxide it  breaks  into  palmitic  and  oxahc  acids,  strong  heat  with  nitric 
acid  breaking  it  up  into  a  number  of  simpler  bodies;  on  the  other  hand, 
gentle  heat  with  nitric  acid  converts  it  into  the  isomeric  yellow  solid 
elaidic  addy  the  graphic  formula  of  which  is  given  above.  By  treating 
oleic  acid  (or  oleates)  with  hydrogen  in  the  presence  of  a  catalytic  agent, 
like  finely  divided  metallic  nickel,  solid  stearic  acid  (or  stearates)  are 
formed. 

Oleic  acid  is  the  chief  constituent  of  liquid  fats  or  oils  in  the  form 
of  the  glycerin  ester  olein. 

The  oleic  acid  solutions  of  metallic  oxides  or  alkaloids  form  the 
pharmaceutic  class,  oleates  (p.  214). 

Linoleic  acidj  CnHnCOOH,  differs  from  oleic  acid  by  possessing  two  aioms  of 
hvdropen  less.  It  is,  therefore,  more  unsaturated  than  oleic  acid.  In  the  form  of 
glycerin  ester  it  is  the  chief  constituent  of  linseed  oil,  the  drying  properties  of  which 
render  it  so  valuable  in  paint.  Most  oils  spread  on  wood  are  absorbed  by  the  fibers, 
leaving  a  pernmnent  greasy  stain;  with  hnseed  oil^  on  the  other  hand,  the  stain 
eradunlly  ])ocomo8  resinous,  due  to  the  oxidation  of  Imolein  into  the  product  linoxyn. 
Verj'  similar  to  it  are  tlie  other  acids  of  Hnseed  oil,  linolenic  acid  and  isolinolenic  acid. 
In  fact,  there  still  wages  a  controversy  as  to  whether  the  last  two  are  not  merely 
impure  forms  of  linoleic  acid. 

Rinjwleic  acid,  CirHjiOHCOOH,  represents  oleic  acid,  in  which  one  hydrogen 
has  been  replaced  by  a  hydroxyl  group.  It,  in  the  form  of  glycerin  compound^  is 
the  chief  constituent  of  castor  oil.  Ricinoleic  acid  forms  a  chemical  combination 
with  sulphuric  acid,  and  the  product  which  is  generally  obtained  by  direct  treatment 
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of  castor  oil  with  sulphuric  acid  forms  with  potassa  a  jelly-like  liquid  which,  on  account 
of  its  excellent  solvent  powers,  has  been  called  "polysolve."  it  dissolves  a  variety 
of  substances,  as  metallic  salts,  gums,  resins,  solid  extracts,  iodoform,  and  chrysarobin. 
A  variety  of  poljrsolve  has  been  introduced  into  American  pharmacy  under  the 
name  oMe,  as  a  vehicle  for  the  external  application  of  a  variety  of  medicines. 


Other  fat  and  wax  acids  are : 


Petrobelenic 
Acid. 
CH, 

(CH,)io 

CH 

II 
CH 

(CH,)4 

COOH 


junipbric 

Acid. 
CH2OH 

(CH2)u 

COOH 


Thapsic 
Acid. 
COOH 

(CH,)i4 

COOH 


Laurinic 
Acid. 
CH, 

(CHOio 
COOH 


Sabinic 
Acid. 
CH2OH 

(CH,)io 

I 
COOH 


OILS  AND  FATS 


An  oil  is  any  liquid  which  greases — which  leaves,  when  dropped 
on  cloth,  a  stain  which  water  will  not  wash  out,  a  stain  which  makes 
paper  translucent.  If  a  solid  substance  exhibits  similar  properties,  it 
is  called  a  fat.  Oils  are  called  volatile  or  fixed,  according  as  this  stain 
disappears  on  warming  or  is  permanent  by  reason  of  the  non-volatility 
of  the  oil — characters  clearly  defined  by  the  names  given  the  two  groups. 

AU  fixed  oils  and  fats  are  combinations  of  glycerin  with  oleic,  stearic, 
palmitic,  or  analogous  acids — are  glycerin  esters  of  these  acids. 

As  already  learned  (p.  572),  alcohols  react  with  acids,  just  as  do  the 
inorganic  basic  hydroxides,  and  such  products  of  ^alcohols  called  esters 
are  analogous  to  the  inorganic  salts.  Among  examples  of  such  ester 
formation  already  cited  were : 

CHftOH     -f    HNO,        =     H2O     -h    C,H,NO,        Ethyl  nitrite. 
C,H,OH     -f     HC,H,Ot   -     H2O     +    CjH^CHsO,  Ethyl  acetate. 

Similarly,  glycerin  reacts  with  acids  forming  esters.  Thus,  one  mole- 
cule of  glycerin,  C3H5(OH)3,  reacts  with  three  molecules  of  oleic  acid, 
HCisHssOs,  as  shown  graphically  below: 

OH  HCi8H„0»  f  Mi  C.sH„0, 

-h     nCuH„0,      =     3H,0     +    I     H  Ci,H„0, 

HCisHaaO^  V,ll,C,gH„0, 

or  CsH5(Ci8H3302)3,  glyceryl  oleate  or  olein. 

Similarly,  glycerin  reacts  with  stearic  acid,  HC18H36O2: 

■  OH  HCuHaaO,  i^  ■  ■  CuH„0, 

+     TICiJI„02      =     3H,0     +    I     H  Ci,H„0, 

nC.sHaaO.  Vj|,Ci,H„0, 

or  C»H6(Ci8H3502)3,  glyceryl  stearate  or  stearin. 

Combinations  of  varying  proportions  of  glyceryl  oleate  (olein), 
glyceryl  palmitate  (palmitin),  and  glyceryl  stearate  (stearin)  form  the 
fixed  oils  and  fats.  The  larger  the  proportion  of  olein,  the  more  liquid 
is  the  fatty  substance,  oils  like  that  from  olives  being  largely  olein. 
As  the  amount  of  stearin  increases  the  more  solid  the  fatty  substance 
becomes,  until,  in  tallow,  there  are  little  olein  and  much  stearin. 


CHI 

[5(Cl8H3302); 

lilarly,  glyce 

CHi 


PRINCIPLES   OF   PHABMACr 

Fats  are  now  being  calletl  lipin^  and  similar  substances  ar^  Hmomifiated  H'poidi, 
Rosenboom  and  Gies  have  devised  a  scientific  classification  of  these  bodies.  The  fiiat 
group  consiflts  of  the  true  lipins,  ineUiding  what  we  call  fatty  acids,  fats»  f>i!s.  w&xcm 
and  soap;  the  lipoids  which  are  far  niure  niimer»3us  and  mow  complicate*!  in  strueture, 
are  classified  as  proteo-lipins,  glyco-lipiDB,  pbospho-Upincir  sterols,  esierolSf  cholatc^,  ete. 

Fats  and  fatty  oils  and  waxes  arc  grouped  by  Allen  us  follows: 

L  Olive  oil  group:  Non-drying  vegetable  oleins.  Examples,  olives  almoad, 
peanut,  and  mustard  oils. 

XL  Cotton  seed  oil  group:  Intermediate  between  L  and  IIL;  hence  adultJ^nuila  of 
both.     Examples:  Cotton  seed^  rape  seed,  beechnut^  and  sesame  oils. 

IIL  Linseed  oil  ^oup:  Containinja;:  tinoleic  acid,  hence  drying  oils,  bocommg 
resinous  on  boiUng  with  litharge,     Exainplea:  Linseed  oil  and  a  few  others. 

IV,  Castor  oil  group;  Containing  ricinoleic  and  other  acids.  Examples:  Cftilort 
OTOtoiiT  and  Japan  wood  oils, 

V«  Palm  oil  group:  Semisolid  fats.  Examples:  Palm^  theobroma,  and  nutmeg 
oils. 

VL  Coconut  oil  ^up:  Solid  esters  of  kunc  acid  (CuHmCOOH).  Easily  aaponi- 
Bed,  hence  valuable  m  soap-making.     Example:  Coconut  oil. 

VII.  Lard  oil  group:  .inimal  oleins.     Examples:  Lard^  neatsffx>t,  and  bon<*  oib. 

VllL  Tallow  grt>up:  Solid  animal  fats.  Exampl<^:  Tallow^  lard,  suint,  and 
butter. 

IX.  Whale  oil  group :  Marine  animal  oleins,  mixed  with  glvceridcs  of  ctiproie  and 
valerianic  acids.     Examples:  Whale,  porpoise,  and  cod  liver  oils, 

X.  Sperm  oil  group:  Liquid  waxes,  being  esters  of  monatomic  alcohols;  thus. 
sperm  oil  is  the  oleate  of  lauric  alcohol,  CuHiiOH.  Examples :  Sperm,  bottlenose,  aoa 
dolphin  oils, 

XL  Spermaceti  group:  Waxes,  estem  of  higher  monatomic  aloohok.    Examplea^ 
Spermaceti,  beeswax,  and  Japan  wax.  ^ 

OFFICIAL  FIXED  OILS  AND  FATS 

OLEUM  OLIV^— OUve  Oil 
(OL  Oliv,) 

A  fisted  oil  obtained  from  the  rii>e  fruit  of  Olea  europ^Ea  Linn^  (Fam.  O(«oec«). 
Preserve  it  in  well-closed  containers,  in  a  cool  place. 
Summarited  Dt^cription. 

PaJe-yellow  or  grecnLsh-yellow  oily  liouid;  slight  peculiar  odor  and  taste;  slightly 
soluble  in  alcohol;  miscihle  with  ether,  chloroform  or  carbon  disulphidei  sp.  gr.  0  910 
to  0,915;  becomes  cloudy  at  8**  to  lO^C.  and  c^angeaU  at  0^  For  details  set!  U.S. P., 
p.  298. 

For  UsU  for  identUy  and  for  impuriiiBi:  Cotton  seed  oil  (no  red  color  un  being 
heated  in  a  salt-water  bath  with  a  mixture  of  amyl  alcohol  and  carbon  disulphidc 
containing  sulphur). 

Sesame  oil  (no  pink  color  when  shaken  into  hydrochloric  acid  containing  sugar  and 
then  with  water)  see  U.S. P.,  p,  298  and  also  Part  V  of  this  book. 

Saponificntion  Number.— -im  to  195.     Details  in  Part  V. 

lodifie  Absarptum  Number.— 7\i  to  90.     Details  in  Part  V. 

Composition, — Olein,  67  per  cent.;  palmitin,  28  per  cent.;  Unolein, 
5  per  cent. 

Remarks. — Olive  oil  is  obtained  by  expressing  the  ripe  oUve,  the  same 
fruit  which,  when  green  and  pickled,  forms  the  familiar  table  relish. 

Formerly  olive  oil  was  largely  adulterated  with  cotton  seed  oil»  but 
two  tests  have  been  deviiied  which  can  unerringly  detect  this  sopbisttea- 
tioOi  One  of  these  is  the  Halphen  test,  the  red  tint  produced  when 
cotton  seed  oil  or  its  mixtures  is  digested  with  a  reagent  cx)nsistin|i;  of 
solution  of  sulphur  in  amyl  alcohol  and  carbon  disulphide.  The  other 
is  Becchi's  teatj  wliich  is  based  upon  the  blackening  of  an  alcoholic  solu- 
tion of  silver  nitrate  when  it  is  heated  on  a  water^batb  with  cotton  i*eed 
oil  or  its  mixtures. 

Thanks  to  these  two  tests  and  to  the  rigid  scrutiny  of  food  ofBcials 
most  of  the  olive  oil  at  present  in  the  American    market  is  pure.     It 
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might  be  well  to  point  out  that  under  food  decision  139,  sweet  oil  means 
olive  oil  only. 

The  last  two  tests  given — the  sapofiifimtion  number  and  the  iodine 
abBarption  number — are  of  great  importance  in  establishing  the  eonatantt^ 
for  all  fixed  oils. 

As,  however,  a  clear  understanding  of  the  two  tests  implies  a  com- 
prehension of  the  theory  of  volumetric  analysis,  explanation  of  the  tests 
will  be  left  for  the  chapter  on  Pharmaceutic  Testing  (pp.  913-915). 

Medical  Properties. — Laxative  and  emoUieut,  externally  in  liniments. 

Dose. — 30  imls  (1  fluidounce). 

OLEUM  AMYGDALA  EXPRESSUM— Expressed  OU  of  Almond 
(OL  Amygd.  Exp.— Oil  of  Sweet  Almond) 


A  fixed  oil  obtained  from  the  kernels  of  varieties  of  PrunvLs  AmygdcUtM  Stokes 
(FkoL  Roeacete).     Preserve  it  in  well-closed  containers,  in  a  cool  place. 


■  8wmmar%3ed  Detcriptum, 

■  dear  pale  straw-colored  oily  liquid ;  bland  taste ;  slightly  soluble  in  alcohol ;  miscible 
with  ether,  chloroform,  benzene  or  petroleum  benzin,  ep.  ^r.  O.QIO  to  0-915.     For 

»dctwls  see  US.P  p.  286. 
For  test*  for  identity ^  for  impurities:  Olive  or  lard  oil  (does  not  congeal  until  cooled 
to  — 20°C.).  Peach  kernel,  apricot  kernel,  sesame  or  cotton  seed  oil  (shaken  with  nitric 
acid  and  water  under  proper  conditions,  does  not  turn  red  or  brown).  Paraffin  oil 
(forms  a  soluble  soap  with  sodium  hydroxide  and  alcohol).  Foreign  oiLs  (this  soap, 
when  dissolved  in  water  and  treat^  with  hydrochloric  acid  yields  an  oleic  acid. 
which  remaina  clear  at  IS^C).  Olive,  arachis,  cotton  seed,  sesame  and  other  fixed 
oila  (this  oleic  acid  forms  a  clear  alcoholic  solution  even  at  16*C-),  See  U.S.  P.,  p.  286. 
SQptmificuHon  Number,— 191  to  200.  Dt^tails  in  Part  V. 
Iodine  Almarption  Aftimfeer.— 93  to  100.     Detaik  in  Part  V. 

Composition. — OleiOj  76  per  cent*,  stearin  and  palmitin. 

Remarks. — The  sources  of  this  oil  will  be  studied  in  other  places . 
Sweet  almond  in  this  chapter  (p.  663)  and  bitter  almond  in  Chapter 
XLIII  (p.  705).  A  large  amount  of  the  commercial  oil  of  sweet  almond 
is»  in  reality,  the  fixed  oil  expressed  from  peach  and  apricot  kernels, 
and  in  the  official  data  given  above  will  be  found  a  test  for  distinguishing 
the  true  oil  from  these  substitutes. 

Medical  PropeHie^. — Demulcent  and  laxative.  Used  in  cold  cream 
(p.  331),  and  emulsion  of  oil  of  turpentine  (p.  263). 

OLEUM  SESAMI— Sesame  Oil 
(OL  Sesam.— Teel  Oil.     Benne  Oil) 

A  fixed  oil  obtained  from  the  aeeda  of  one  or  more  cultivated  varieties  of  Senafnum 
indicum  Linnd  (Fani.  Pedaliacem).     Preserve  it  lii  well-closed  containers, 

8ummarit€d  Description, 

Pale-yellow  oily  liquid ;  bland  taste ;  glightly  soluble  in  alcohol ;  midcible  with  chloro- 
form, ether,  petroleum  beasiu  or  carbon  disulphide,  sp.  gr.  0.916  to  0.92 L  For  de- 
tailasee  U.8.R,  p.  301. 

For  Usla  for  idtnlity^  for  impurities:  Free  acid  i.litmus  test)  see  U.S.P.  Cotton 
seed  oil  (Halphena  test.) 

Saponifieaium  ATuiFifcer.— 188  to  193,     DetaUs  in  Part  V. 


SamnifieaHon  Number, — 188  to 
Ioain€  Absorption  Number. — ^103 


Iodine  Absorption  Number.— IQS  to  112.     Details  in  Part  V. 

Composition, — Solid  acids,  12  to  14  per  cent.;  liquid  acids  (oleic  and 
linoleic),78  per  cent.;  glycerin* 

liemarke. — ^Thls  oil,  re-introduced  into  the  pharmacopcpia  after 
•everal  decades  of  absence,  is  now  official  since  it  is  found  to  Ije  the  most 
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satisfactory  oil  to  use  in  making  ammonia  liniment.  The  test  for 
identity  of  this  oil  given  in  the  pharmacopoeia,  the  red  color  produced 
by  treating  the  oil  with  hydrochloric  acid  containing  sugar,  was  devised 
by  Badouin  and  is  useful  for  detecting  the  presence  of  the  oil  as  an 
adulterant  of  oUve  oil. 


OLEUM  GOSSTPn  SEMINIS— Co^onseed  OQ 
(01.  Gossyp.  Sem. — Cotton  Seed  Oil) 

A  fixed  oil  obtained  from  seeds  of  cultivated  varieties  of  Gassypium  herbatnm 
Linn^^  or  of  other  species  of  Gossypium  (Fam.  MalvacecB).     Preserve  it  in  weU-doeol 
containers. 
Sumrtiarized  Description. 

Pale-yellow  oilv  liquid;  bland  taste;  slightly  soluble  in  alcohol;  miscible  with  etber, 
chloroform,  petroleum  benzin  and  carbon  disulphide,  sp.  gr.  0.915  to  0.921;  becoma 
turbid  at  12**C.;  congeals  at  0**  to-5**C.     For  details  see  U.S.P.,  p.  293. 

For  tests  for  identity,  see  U.S. P. 

Savonification  Number. — 190  to  198.     Details  in  Part  V. 

Iodine  Absorption  Number. — 105  to  114.     Details  in  Part  V. 

Composition. — Olein,  palmitin,  linolein  and  a  small  amount  of  the 
glyceride  of  linolenic  acid. 

Remarks. — Cotton  seed  oil,  like  all  other  fixed  oils,  should  be  "cold 
pressed,"  that  is,  the  expression  of  the  oil  from  the  seed  should  be  done 
between  the  cold  plates  of  a  hydraulic  press  (p.  157).  In  order  to  in- 
crease the  output  of  their  product,  oil-pressers  frequently  expreai 
the  seed  between  heated  plates,  in  which  event  the  oil  contains  not 
only  the  liquid  fats  (olein),  but  also  the  solid  fats,  which  are  fused  by 
the  heated  plates.  Such  an  oil  is  a  limpid  liquid  in  warm  weather, 
but  on  cool  days  it  becomes  cloudy  and  unsightly,  and  its  filtration 
is  a  tedious  task. 

Any  pharmacist  who  has  regard  for  his  reputation  will  carefully 
avoid  use  of  such  an  oil  in  making  official  liniment  of  camphor  (p.  265)- 
Whether  an  oil  is  cold  pressed  or  hot  pressed  can  be  easily  test^l  by 
a  small  vial  of  it  to  a  cool  temperature.  It  must  be  borne  in  mind,  how- 
ever, that  the  official  oil  will  turn  cloudy  at  a  temperature  of  12**C.;  hence 
in  applying  the  above  test  the  temperature  should  not  be  below  that 
figure. 

The  conversion  of  cotton  seed  oil  to  an  orange  semisolid  mass  by 
heating  with  nitric  acid  in  a  water-bath  constitutes  the  daidin  readi^f^- 
That  is,  the  olein  (glyceryl  oleate)  of  the  oil  is  changed  into  elaidin,  the 
glycerin  ester  of  elaidic  acid,  described  on  p.  652.  The  same  reaction 
takes  place  with  most  fixed  oils  and  fats,  notably  with  lard  oil  and  IwA 
and  has  pharmaceutic  application  in  the  latter  case  in  the  manufacture  a 
citrine  ointment. 

As  mentioned  on  p.  654,  cotton  seed  oil  has  been  largely  used  as  in 
adulterant  of  olive  oil. 

As  far  as  health  is  concerned,  it  is  as  good  as  olive  oil,  and  it  seen* 
absurd  to  pay  large  prices  for  it  simply  because  of  its  trip  to  Italy  and  its 
return  in  an  olive-oil  bottle.  To  do  away  with  this  sham  as  much  tt 
possible,  the  pharmacopoeia  has  directed  its  use  in  many  preparations 
formerly  calling  for  olive  oil.  It  is  thus  used  in  making  camphoraUd  A 
(p.  265). 

Medical  Properties. — Demulcent  and  laxative. 
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OLEUM  Lmi— Linseed  OU 
(01.  Lini — Oil  of  Flaxseed — Raw  Linseed  Oil) 

A  fixed  oil  obtained  from  Linseed.     Preserve  it  in  well-etoppered  containers. 
inseed  Oil  which  has  been  ''boiled"  must  not  be  used  nor  dispensed. 
ummarized  Description. 

Yellowish  oily  liquid;  peculiar  odor;  bland  taste;  thickens  on  exposure  to  air; 
ightlv  soluble  in  alcohol;  miscible  with  ether,  chloroform,  petroleum  oenzin,  carbon 
isulphide  or  oil  of  tuipentine;  sp.  gr.  0.925  to  0.935.     For  details  see  U.S. P.,  p.  295. 

I^or  testa  for  identity ,  for  impurities:  Free  acid  (litmus  test).  Non-dryine  oils 
lesinifies  when  spread  in  thin  layer  on  glass  plate).  Mineral  or  rosin  oils.  (Makes 
atcr-solublc  soap  with  potassium  hydroxide  and  alcohol.)  Rosin  (a  green,  not 
iolet,  color  on  treating  with  glacial  acetic  acid  and  sulphuric  acid.     (See  U.S.r.) 

Sawmification  Number. — 187  to  195.     Details  in  Part  V. 

Iodine  Absorption  Number. — Not  less  than  170.     Details  in  Part  V. 

Composition. — Glycerides  of  linoleic  acid,  linolenic  acid,  and  iso-lino- 
jnic  acid.     (See  p.  652.) 

Remarks. — The  official  oil  is  what  is  commercially  termed  "raw 
il;"  that  is,  the  oil  just  as  it  emerges  from  the  press.  For  painting 
iirposes  the  raw  oil  is  cooked  with  htharge,  thereby  enchancing  its 
drying"  qualities.  Such  oil  is  called  "boiled  oil,"  and  the  pharma- 
opoeial  definition  given  above  gives  special  warning  against  the  use 
f  such  boiled  oil  in  medicine.  As  the  boiled  oil  is  more  important  in 
ommerce  than  the  raw  oil,  the  pharmacist  should  be  sure  to  specify 
raw  oil"  in  buying. 

Linseed  oil  is  a  "drying  oil."  It  contains,  instead  of  olein,  a  similar 
ody,  linolein,  which,  however,  differs  from  the  former  by  oxidizing  to 
,  solid,  linoxyn.  Hence  on  being  dropped  or  spread  on  a  board,  it 
ventually  hardens  into  a  protective  surface,  and,  accordingly,  it  and  the 
ither  drying  oils  are  of  value  in  painting;  for  which  purposes  the  non- 
brying  oils  are  unfitted. 

It  will  be  noticed  among  the  tests  for  linseed  oil  given  above  that 
inseed  oil  is  adulterated  with  mineral  oils  (various  grades  of  refin^ 
wtroleum)  and  with  rosin  or  rosin  oil;  the  latter,  the  product  of  the 
lestructive  distillation  of  rosin,  is  rapidly  becoming  an  important  article 
if  commerce. 

Medical  Properties. — Demulcent  and  laxative.  A  constituent  of 
aojTon  oil  (p.  667). 

Dose. — 30  mils  (1  fluidounce). 

OLEUM  RICINI— Castor  OU 
(Ol.  Ricin.) 

A  fixed  oil  obtained  from  the  seeds  of  Ricinus  communis  lAnn6  (Fam.  Euphorbiacece) 
Pitierve  it  in  well-closed  containers. 
Summarized  Description. 

Pale  yellowish  or  almost  colorless  transparent  viscid  liquid;  faint  mild  odor;  bland, 
^km  acnd  then  nauseating  taste;  miscible  with  dehydrated  alcohol  and  with  glacial 
hectic  acid;  sp.  gr-  0.945  to  0.965.     For  details  see  U.S.P.,  p.  299. 

For  tests  for  iderUityf  for  impurities:  Other  fixed  oils  (only  partly  soluble  in  petro- 
hun  bensin;  completely  soluble  in  an  equal  volume  of  alcohol.    (See  U.S. P.) 

Saponification  Number. — 179  to  185.     Details  in  Part  V. 

Iodine  Absorption  Number.— SS  to  88.     Details  in  Part  V. 

Composition, — Note  that  the  olein  of  this  oil  is  the  glyceryl  ester  of 
ioDoleic  acid  (p.  652). 
Remarks. — Castor  oil  is  one  of  the  few  fixed  oils  which  is  freely 
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soluble   in   official   alcohol.     For  this  i^ason  it  is  useful  as  the  (KTttwy 
constituent  of  hair-lotioni?. 

Medical  Pro/?er//e«.— Valuable  purj;ative.  The  only  drawback  to ' 
the  administration  of  the  oil  is  the  di9p:ust  it  usually  excites,  hence  a 
disguised  form  is  often  demanded.  The  best  method  of  administration 
is  in  sarsaparilla  soda-water,  the  following  points  being  carefully  exe- 
cuted. First,  put  about  fifteen  drops  of  compound  tincture  of  carda- 
mom in  a  clean  dry  glass,  twisting  the  glass  so  that  its  complete  interior 
is  mOLstened  with  this  aromatic.  Then  add  an  ounce  of  regular  ?<Hla 
fountain  sarsaparilla  s>TUp  and  squirt  in  the  soda-water  with  the  fine 
stream  -  Of  course,  this  will  produce  a  large  amount  of  foam,  and  at 
this  juncture  pour  in  the  dose  of  oil,  carefully  avoiding  contact  with  the 
sides  of  the  glass.  Thus  poured  in,  the  oil  will  float  l>etween  the  bottom 
layer  of  the  sarsaparilla  soda  and  the  foam  on  top,  and,  as  the  mixture 
is  sw7ilIowTd,  the  foam  first  and  the  soda-water  last,  convey  to  the  tongue 
and  the  palate  so  decided  a  flavor  that  the  oil  slips  down  almost  unnoticed. 
The  compound  tincture  of  cardamom  is  an  essential,  as  it  not  only  »erv€« 
to  keep  the  oil  from  sticking  to  the  glass,  but,  moreover,  by  its  aromatic 
odor  and  taste,  does  much  in  disguising  the  disagreeable  odor  and  taste 
of  the  oil 

Castor  oil  can  be  solidified  by  the  trituration  of  an  equal  amount  of  magnesiuiD 
oxide.  That  the  product  \s  not  a  &oap  is  shown  by  the  fact  that  most  of  the  oil  can 
be  extracted  from  the  powder  by  treatraent  with  ether.  The  oil  can  also  be  solidifie^f 
by  78  parts  of  it  with  22  parts  of  allophan.  The  product  however  is  a  chemical  com- 
bination of  the  two  ingredients.  The  ma^esta  type  of  $olid  castor  oU^  has  recently 
become  quite  popular. 

Dose. — 15  mils  (4  fluidrachmB). 

The  so-called  "castor  oil  capsules'^ — that  is,  the  small  ones  of  hard 
gelatin  holding  about  15  minims — are  not  to  be  recommended,  as  their 
purgative  action  is  due  to  substances  added  to  the  castor  oil.  such  as 
croton  oil  or  podophyllin. 

Aromatic  Castor  Oil  (N.F.)  consists  of  the  oil  flavored  with  an  alcoholic  aohitioii 
of  oils  of  cirinjiinon  and  clove,  vanilliJi  and  cumarin,  in  which  benxosulphintde  (sac- 
charin) 18  also  dissolved  ws  a  ijweetenmg  agent. 


OLEUM  TIGLn— Croton  Oil 
OL  Tiglii 

A  fixed  oil  expressed  from  the  seeds  of  Cratan  Tiglium  Ltnn^  (Fain.  Eup 
Preaerve  it  in  gimalli  well-6toppered  bottles,  protected  from  light. 
Summofized  Description, 

Pale-yellow  or  brownish-yellow,  somewhat  viscid,  sliffhtly  fluorescent  liquid; 
alight  fatty  odor;  acrid  burning  ta«te;  very  irritating  to  the  mm]  «p.  gr.  0.9;i5  u.>  U.%l50; 
«o!ubh.'  in  55  to  60  parta  of  alcohol ;  more  soluble  iu  ah-ohoU  wi^en  old ;  miacible  with 
etheT^  chloroform,  and  fixed  and  volatile  oils.     For  details  see  U.S.P.^  p,  305, 

Sanomfijcation  Number. — 200-215.     Details  in  Part  V. 

iodine  Absorption  Number, — 104  to  110,     Details  in  Part  V. 

C&ntposiUon, — Glycerides  of  tigliiiic  (met hyl-crotonic),  acetic ,  butyTic, 
valerianic,  stearic,  palmitic,  laurioic,  myristic,  crotonic,  oleic,  and  formie 
acids.     A  resin-like  blistering  substance,  croianolf  CitHuOf 

Medical  Propirties, — A  powerful  purgative,  used  only  in  cases  of  laat 
re»ort,  when  all  other  purgatives  have  failed,  its  action  being  trio  vioU*nt 
for  general  use.  It  is  a  vesicant,  producing  blisters  on  application  to 
the  skin. 
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It  i^  usually  administered  internally  in  the  form  of  piUs,  the  oil  \mng 
solidified  by  itse  of  crumb  of  bread, 
Do9e, — 'oo  mil  (1  minim). 

OLEUM  THEOBROMATIS— Oil  of  Theobrcma 
(OL  Theobrom. — Butter  of  Cacao — Cacao  Butter) 

,  eoncret^'i  fixed  oil  obtained  from  tht?  roasted  aeeda  of  Theobroma  Cacao  liim^ 
,  Sterculiaceai). 
Summarutd  Defter iptian. 

Yellowish' white  solid;  faint  agreeable  odor;  bland  chtocotate-Uke  taste;  alightly 

auluble  in  alcohol;  more  so  in  dehydrated  alcohol;  freelv  soluble  id  ether,  chloroform 

or  ben«ene;  sp.  gr.  0.973;  melts  between  30  and  35^*0*     For  details  see  U,S.P,,  p.  304, 

For  tfMiffor  Uknlihj  and  for  impurUicsivuLX^  stearin  or  tallow  f ethereal  solution  on 

chilling  does  not  rei*dily  become  turbid),  see  U.S.P.,  p-  304. 

Details  in  Pnrt  W 


Saponification  Number, — 188  to  195* 
Iodine  Absorplion  Number, — 33  to  38. 


Details  In  Part  V. 


Composition, — Glyeerides  of  oleic,  lauric,  palmitic,  stearic,  and  arachic 
acids.  Mattbes  and  Rhodich  also  found  a  pbj-toQterin  consisting  of 
amyrilene  and  two  true  phytosterins. 

Remarks, — Oil  of  theobroma  is,  chemically  and  physically,  just 
between  the  oils  and  fats.  While  a  hard  solid  at  ordinary  tempera^ 
tures,  the  beat  of  the  body  is  sufficient  to  melt  it^ — to  convert  it  to  a 
Uquid.  This  valuable  property  suggested  to  Duhamel  in  1842  its 
use  as  a  basis  for  suppositories,  every  other  fat  melting  at  so  low  a 
temperature  being  a  soft,  sticky  mass  at  ordinary  temperatures. 

Note  that  the  common  term  **cocoa*butter''  is  replaced  in  the 
pharmacopreia  by  the  more  accurate  **  butter  of  cacao '^  (the  latter 
word  Unng  pronounced  as  if  spelled  '*ka-ka-o'*).  This  step  relieves 
the  confusion  arising  from  the  fact  that  three  different  plants  have 
been  given  very  similar  names.     These  plant^s  and  products  are: 

Cacao  (cocoa)  and  butter  of  cacao  from  Theobroma  Cacao^  the 
chocolate  plant. 

Coconut,  from  Coci&  nucifera,  the  coconut  palm. 

C<>ca  leaves,  from  Erythroxylon  Coc^f  the  coca  shrub. 
Hence  the  necessity  of  learning  to  say  **  cacao/*  for  otherwise  one  is 
sure  to  confound  the  plant  yielding  chocolate  and  oil  of  theobroma 
with  the  coconut  palm  or  with  the  coca  tree. 

^  Medical  Uses. — Suppository  base.  Emollient  for  chapped  hands. 
Otevm  Adipis  (l\8,P.  VIII),  or  lard  oUj  is  a  fixed  oil  expressed  from  lard  at  a  low 
linp^rature.  Instead  of  caUinnj  it,  as  in  the  case  of  castor  oil»  "cold  pressed,"  ihiscold 
fmgsod  lard  oil  ia  called  in  commerce  "  winter  strained,**  the  two  terma  meaning  prac- 
tically the  same  thinf^.  It  consists  of  olein,  some  linolein,  stearin  and  palmitm,  the 
amount  of  solid  constituents  var\'ing  from  very  little  in  the  beat  ''Tft-inter  strained  ** 
oil  to  much  when  the  oil  has  been  carelessly  pressed. 
Lard  oil,  like  linseed  oil,  is  largely  adulterated  with  various  petroleum  oils,  it 
was  chiefly  the  pressence  of  the«e  mineral  oils  that  made  difficult  tne  manufacture  of 
eitrine  ointment  from  lard  oil,  as  directed  bv  V.S.P.  1890,  and  for  this  reason  the 
ointment  of  present  pharmacopoeia  is  made  from  lard. 


OLEUM  MORRHUiE— Cod  Liver  OH 

(OL  MoiTh,^01eum  Jecoris  Aselli) 

A  Bxtd  oil  obtained  from  the  fresh  livers  of  Gadus  morrhua  Linn^  and  of  other 
species  of  Oodu^t  (Fam.  Gadid^r),  Presen'c  it  in  a  cool  place,  in  well-closed  containers^ 
vhich  have  been  thoroughly  dried  before  fiUing. 
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SummariMBd  Deieripiion, 

Pale-yellow  thin  oily  liquid;  peculiar  slightly  fishy  non-rancid  odor;  finhy  Usie: 
glightly  soluble  in  alcohol;  ^luble  in  ether,  chloroform,  rjirbon  disutphidt*  or  ttthyll 
ttcetate;  sp.  gn  0.918  tti  0.922,     For  details  aco  U,S.P.,  p.  297.  I 

For  teifUfor  identity,  for  impurities:  Seal  oil  and  other  fish  oils  (gives  rose-red  colorj 
with  nitric  acid).     Free  fatty  acids  (litmus  test),  see  U,S.P. 

Sapmtijkation  Number,^lSO  to  190.     D«taib  in  Part  V. 

Imlirie  AbHorptien  Nutnber, — 140  to  180.     Details  in  Part  V 

Manufddure* — The  oil  is  scparateii  from  fresh  livers  cither  byexi>o8iag 
toBun»  when  oil  exudes;  by  slowly  heating  oa  steatii  bath;  or  by  boiling  j 
with  water  and  skimming  off  the  separatetl  oil. 

Composition, — Olein^  little  palmitin  and  stearin,  unsaturated  fatty 
acidSt  traces  bromides  and  iodides,  choles^terin,  and  some  animal  dt*com- 
position  products  (alkaloids), 

Refnarks,— The  best  grade  of  cod  liver  oil  is  that  obtained  from  the 
fisheries  on  the  coast  of  Norway,  although  some  grades  of  Newfound- 
land oil  are  of  fair  quality.  The  eommercial  oil  in  frequently  adulter- 
ated with  other  fish  oils;  hence  the  nitric  acid  color  test  provided  by 
the  pharmacopceia.  The  keeping  of  cod  liver  oil  deserves  more  care 
than  19  usually  bestowed  upon  it  by  the  pharmacist,  hence  the  pharma- 
copteial  injunction  as  to  storing  should  be  followed  imless  the  druggist 
is  wilHng  to  dispense  a  rankly  smeiling  and  tastings  partly  decomposed 
product. 

The  efifort.8  of  some  manufacturers  to  dispense  a  cod  liver  oil  product 
minus  the  oil,  such  as  the  numerous  wine?^  of  cod  liver  oil,  is  an  example 
of  the  play  Hamlet  with  the  hero  Hamlet  omitted;  for  it  is  now  con- 
sidered by  therapeutists  that  the  medicinal  value  of  the  oil  is  due  to  the 
unsaturated  fatty  acids  that  it  contains,  and  that  the  so-called  **  active 
principles/'  variously  called  gadtwlt  morrkuol^  etc*,  are  worse  than  usele^. 
These  substances  usually  are  extracts  prepared  by  shaking  the  oil  with 
alcohol,  separating  the  alcoholic  layer,  and  distilling  off  the  solvent,  and 
when  redissolved  in  aromatized  alcoholic  liquors,  form  the  elixirs  and 
wines  of  cod  Hver  oil. 

Medical  Properties, — Demulcent,  nutritive  in  wasting  diseaaee. 
Best  administered  in  the  form  of  the  official  emulsion  (p.  263). 

Dose. — 10  mils  (2^  fluidraehms). 

ADEPS— Lard 


The  purified  internal  fat  o(  the  abdomen  of  th«  hog  (Sua  Jtcrofa^  vm*.  d&mmikmt 
Gray,  Fani.  SuidtE).     Preserve  it  in  a  cool  plaee  in  well-cloeed  ooDtainen  which  are 
impervious)  to  fat. 
Summari2t*d  Df  script  ion. 

Soft  white  unctuous  solid;  faint  odor;  bland  taste;  free  from  rancidity:  ingnJubln 
in  wnt«r;  slightly  soluble  in  alcohol;  freely  soluble  in  ether,  chlun^form,  CArboo  diaul* 
phide  !ind  petroleum  beuzin;  mcltg  between  3t)°  and  42*'C,  Far  details  see  l*,S, P., 
p,  30. 

For  tfigUfor  identity,  for  impuritiea  alkalies  (boiled  with  water,  the  fluid  ia  nol 
alkaline). 

Chlorides  (silver  nitrate  test  on  the  fluid  just  mentioned). 

Free  fatty  acids  (a  modified  voluraetric  test). 

Cottotiaeed  fata  (Becchi's  t^sst),  see  U.B,P. 

Composiiioiu — (Consists  of  the  glycerides  of  lauric,  myristic,  pAlmitic, 
stearic^  oleic  and  hnoleic  acids.  The  proportion  of  the  acids  are  approxi- 
maudy  40  per  cent,  of  solid  acids,  50  per  cent,  of  oleic  acid  and  10  per 
cent,  of  linoleic  acid. 
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Remarks. — Note  that,  according  to  the  rule  laid  down  when  dis- 
cussing fats  (p.  653),  whether  a  fat  is  Uquid  or  solid  depends  on  the 
relative  amount  of  olein  and  stearin  it  contains.  Olive  oil  is  almost  pure 
olein;  suet,  which  is  hard,  is  almost  pure  stearin,  while  lard,  which  is 
half-and-half,  is  semisolid. 

The  solid  fat  of  cotton  seed  oil  is  used  for  adulterating  lard,  and  the 
pharmacopoeial  test  for  this  impurity,  is  the  Becchi  teat  mentioned  under 
olive  oil.     (See  p.  654.) 

Medical  Properties. — Emollient  and  ointment  base.  Now  used 
instead  of  lard  oil  in  making  citrine  ointment  (p.  560). 

ADEPS  BENZOINATUS— Benzoinated  Lard 
(Adeps  Benz.) 

Condensed  Recipe, 

Digest  1000  Gm.  lard  with  10  Gm.  coarsely  powdered  Siam  benzoin  and  then  strain. 
In  warm  climates  5  per  cent,  of  white  wax  may  be  added.  For  details  see  U.S.P., 
p.  31. 

Remarks. — It  will  be  seen  that  this  official  is  made  by  digesting 
ground  benzoin  in  melted  lard,  and  not  by  mixing  lard  with  tincture 
of  benzoin,  as  the  writer  has  known  some  careless  druggists  to  do. 
Lard  rapidly  turns  rancid,  and  the  benzoin  is  added  to  hinder  the 
decomposition. 

SEVUM  PIUEPARATUM— Prepared  Suet 
(Sev.  Prsep. — Mutton  Suet) 

The  internal  fat  of  the  abdomen  of  the  sheep  (Ovm  caies  Linn^,  Fam.  Bavidas) 
purified  by  meltine  and  straining.     Preserve  Prepared  Suet  in  well-cloeed  vessels  im- 
pervious to  fat.     It  must  not  be  used  after  it  has  become  rancid. 
Summarized  Description, 

White  solid  fat;  nearly  inodorous;  bland  taste;  becomes  rancid  on  exposure  to  the 
air:  insoluble  in  water  and  in  cold  alcohol;  soluble  in  boiling  alcohol  and  in  cold  ether 
ana  petroleum  benzin ;  melts  between  4.5''  and  SC'C. ;  congeals  between  37^  and  40^C. 
For  details  see  U.S.?.,  p.  379. 

For  tests  for  identity  and  for  impurities;  free  acid  (modified  volumetric  test),  see 

L'.S.P. 

Savonification  iVtimfter.— 193  to  200.     Details  in  Part  V. 
Iodine  Absorption  Number, — 33  to  48.     Details  in  Part  V. 

Composition. — Stearin  and  palmitin^  70  per  cent.;  olein,  30  per  cent.; 
herduy  a  trace. 

Remarks. — Suet  turns  rancid  even  more  rapidly  than  lard.  Borrell 
found  that  when  melted  suet  was  digested  with  elm  bark  the  resulting 
*'ultnaied  stiei^*  kept  quite  well.  The  National  Formulary  gives  a  recipe 
for  bemoinaied  suet  which  is  similar  to  the  pharmacopceial  method  of 
making  benzoinated  lard. 

ADEPS  LANJE— Wool  Fat 
(Adeps  Lan. — Anhydrous  Lanolin) 

The  purified  fat  of  the  wool  of  sheep  {Ovis  aries  Lmn6  Fam.  Bovida)^  freed  from 
water.  Preserve  it  in  a  cool  place  in  well-closed  containers  which  are  impervious  to  fat. 
Summarized  Description, 

Light-yellow  tenacious,  unctuous  mass;  onlv  slight  odor;  insoluble  in  but  miscible 
with  about  twice  its  weight  of  water:  sparingly  soluble  in  alcohol;  freely  soluble  in 
ether  and  in  chloroform;  melts  between  38°  and  42°C.     For  details  see  U.S.P.,  p.  31. 

For  tests  /or  identity,  for  impurities;  water  (loses  not  more  thap  0.5  per  cent,  on 
drying). 
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.Vlkalies  and  soap6  (not  mare  thaji  OA  per  cent,  of  ash  mnd  thk  Oi>l  nlfaitmr 
litmus)^ 

Free  alkalies  and  free  acids  (tested  with  poiaaaium  hydroxide  and  phenol pbthalfiiit)  j 

Chlorides  (silver  nitrate  test). 

Glycerin  (no  sweet  residue  on  evaporntion  of  an  aqueous  extract). 

iSoKible  oxidixable  matter  (te»ted  with  permanf^anate). 

Petrolatum  (completely  soluble  in  boiling  dehydrated  alcohol)^  see  U.S.P 

Iodine  absorption  number. — 18  to  2S.     Details  in  Part  V. 

Manufadure. — Crude  suint  (the  alkaline  washings  from  sh©ei>-wooD 

is  treated  with  acid,  thereby  lilieratijig  the  fatty  acid  combination  of 
cholesterio  and  isot'holesterin»  and  aLso  30  per  cent,  free  fatty  acid.  The 
fatty  mixture  is  then  treated  with  caustic  alkali,  which  saponifies  the 
free  fat«  and  emulsifies  the  eholesteriii  com|)ouiids.  The  mixture  is  cen- 
trifuged,  when  the  cholesterin  compounds  separate  as  cream  and  are  | 
thus  removed  from  bad-smelling  fatty  acids. 

Composition. — A  mixture  of  the  esters  of  oleic,  stearici  palmitic, 
cerotic,  caproic,  butyric^  and  isovaleric  acid^  with  the  cholesterina  and 
some  ceryl  alcohol.  It  contains  no  glyceryl  compounds  as  do  most  fat*. 
I^wkowit^ch  points  out  that  this  substance  is  more  like  a  wax  than  a  fat. 
In  fact,  he  calls  it  wool-wax. 

Remarks. — The  fat  of  sheep-wool  has  already  been  con^dered  as 
»uini,  under  the  head  of  the  Potassium  Salt^  (p,  4()7). 

Purified  suint  was  introduced  in  modern  medicine  under  the  capy- 
righted  name  lanolin^  and  since  it^s  introduction  has  enjoyed  great 
popularity,  because  of  the  fact  that  it  is  more  readily  aKsorbed  by  the 
pores  of  the  skin  than  lard  or  other  fats. 

It  readily  absorbs  water,  and  when  combined  wnth  30  per  cent,  of^ 
that  fluid,  it  forms  the  official  hydrous  wool-fat 

ABEPS  LANM  HYBROSUS— Hydrosus  Wool  Fat 
(Adeps  Lan.  Hyd. — Lanolin) 

Tlie  purified  fat  of  the  wool  of  sheep  (Oms  arie»  Linn^  Fam.  BaMct)^  coniainiiig 
not  less  than  25  nor  more  than  30  per  cent,  of  water.    Preserve  it  in  a  cool  plaoe  in 
well-cloaed  containers  which  are  impervious  to  fat* 
Sum  marized  Descripl  iov . 

Yellowish-white,  or  nearly  white,  ointment'like  mass;  insoluble  in  but  misdbk 
with  water;  gives  turbid  solutions  with  ether  and  chloroform;  hjsos  25  to  30  per  e^nt 
of  water  on  evaporation  on  a  water4>ath.     For  details,  see  U.S.p.^  p,  32. 

For  ie0U  for  identity  and  for  impurities  see  Wool  Fat» 

Mam^adure, — Made  by  melting  wool-fat,  gradually  adding  30  per 
cent,  warm  water,  and  triturating  until  cool. 

Medical  Properlies. — Emollient  and  ointment  baae.  Used  in  the  fol- 
lowing official  ointments:  Belkulorma,  ammontated  trureury,  ffellmp  met* 
curie  oxide  and  stramojiium. 


Euceria  is  an  ointment  base  obtained  from  wool  fat,  posscssinR  a  mueh  grcattr 
water  absorbing  capacity  than  has  lanolin;  it  being  cnpnble  of  taKtfig  up  se\'ea  to 
eight  times  its  own  weight  of  water.  After  the  sapomnablc  fatty  acids  are  remoTsd 
from  the  >       '  tit  as  describenl  under  wool  fat,  from  the  cholostcrni  '     r*  hy 

acle<*tive  <  ('an  be  separated  a  body  consisting  of  a  mixture  (or  •»- 

t.;-nt,.r  ,.f  ..f  ;^.v,vK.  j,..t,,.,f.  ,.,wi  '^^^vhole^tenn  with  oleic,  luy  ,i^.,,^^-    aod 

driKarbong  are  added  as  diluenU  and 
'  i  name,  eucerin. 
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DRUGS  CONTAINING  FIXED  OILS 

Fixed  oila  are  usually  found  in  the  seed  of  plaots,  although  there  are  some  excep- 
tioim.  Thus  butternut  bark  (juglans^  U.S,F«  1890)  contains  appreciable  quantities 
of  fixed  oiL  In  many  official  seeds,  such  as  strophanthus  (p.  644),  the  fixed  oil  ia 
of  importance  only  because  ita  presence  is  a  source  of  annoyance  in  making  phamia* 
ceutic  preparations;  hence  in  this  chapter  we  will  discuss  only  those  druga  tnat  owe 
their  entire  therapeutic  value  to  the  fixe*i  oil  tliey  ^^untain. 

The  mustards  (white  or  black)  \\ill  be  cunsidcred  under  the  sulphocyauat^s  (p, 
675),  since  their  activity  is  due  t«  their  sulphurated  volatile  oils. 

Bitter  almond  will  be  considered  under  hemaUUhyde^  since  its  active  principle, 
the  volatile  oil,  ia  composed  chiefly  of  that  body« 

AMYGDALA  DtlLCIS— Sweet  Almond 
(Amygd.  Dulc.) 

The  ripe  seeds  of  Prunw^  Amygdalu^  dulcin  De  Candolle  (Fam,  RoAoct^t),  Pre- 
aerv^  Sweet  Almond  in  tightly  closed  containers,  adding  a  few  drops  of  chloroform  or 
carbon  tetrachloride  from  time  tu  time  to  prevent  attack  by  insects* 

CansiUtienis, — Fixed  oil,  54  per  cent,  (expressed  oil  of  almond,  U»S.P.); 
albumini  24  per  cent.;  the  ferment  emulsion;  asparagin.     No  an[iyp:daUo* 

Remarks, — Since  sweet  almond  contains  no  amygdalin,  no  volatile 
oil  nor  hydrocyanic  acid  odor  is  produced  on  moistening  the  seed, 
even  though  the  ferment,  emulsin,  is  present.  Almonds  are  blanched 
by  removing  the  scurfy  seed-coat.  This  is  accomplished  by  immers- 
ing them  in  hot  water  for  a  few  minuteSr  when  the  coat  can  be  easily 
slipped  off. 

LMedicnl  Properties. — ^liemulcent.  Used  in  emvlsion  of  almond^ 
U-S.P.  (p,  262). 


LINUM— Linseed 
(Flaxseed) 


The  ripe  aeeds  of  Linum  imialunmum  linnd  (Fam.  Idnoeim).  without  the  presence 
or  admixture  of  more  than  3  per  cent,  of  other  fruits  and  Beeos  and  foreign  matter. 
Preserve  it  in  tightly  closed  containers  and  add  a  few  drops  of  carbon  tetrachloride 
or  chloroform  from  time  to  time  to  prevent  attack  by  iDseets. 
Summarized  Description,  ' 

The  meal  must  be  free  from  rancid  odor;  a  2  per  cent,  decoction  of  a  fat-free  sample 
must  not  give  more  than  a  faint  blue  color  with  i^xline;  must  yield  at  least  30  per  cent 
of  oil  on  extraction  with  petroleum  ether;  must  vield  not  more  than  6  per  cent,  of  ash. 
For  details,  see  U.S.P.,  p.  236. 

Consttit^nts. — Fixed  oil,  30  per  cent,  (oleum  lini,  U,S*P.);  mucilage, 
6  per  cent.  (C^HjoOt  and  C^HsOi);  alljumin;  linamarin  (like  amygdalin), 
etc. 

Remarks. — It  is  diflicuU  to  decide  whether  flaxseed  should  be  grouped 
among  the  mucilaginous  or  the  oleaginous  drugs. 

The  whole  seed  i?^  used  entirely,  because  of  the  mucilage,  while  in 
the  ground  !*et*d  both  the  oil  and  the  mucilage  play  a  therapeutic  r6le. 
The  mucilage  of  the  seed  is  interesting^  as  Ijcing  found  entirely  in  the 
outer  layer  of  cells  of  the  testa;  hence  by  immersing  the  whole  seed  in 
water  all  the  mucilage  is  extracted. 

Much  of  the  ground  (laxseed  of  commerce  ia  the  seed  deprived  of 
part  or  all  of  its  oil;  hence  the  pharmacopo&ial  test  given  above  requiring 
At  least  30  per  cent,  of  oil. 

Linseed  contains  some  starch,  but  not  large  amounts,  and  thus  differs 
from  most  of  the  adulterants  of  the  ground  seed.     This  explains  tha 
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Curufbi- 

substances. 


pharmacopceial  test  for  **  limit  of  starch,'*  the  t-est  having  been  devised 
by  Professor  J.  U.  Lloyd. 

Mediml  Properties. — The  mucilage  (hence  the  unground  seed)  is 
demulcent.  Therefore  an  infusion  of  the  whole  seed  is  used  as  a  basin 
of  domestic  cough-mixtures,  while  a  thicker  solution  is  sometimes  used 
BB  a  bandohn  or  as  a  face  jelly,  although  for  this  purpose  quince  seed  or 
tragacanth  is  more  useful  Ground  seed  mixed  with  hot  water  to  thick 
paste  forms  the  familiar  '"fiuxseed  poidiice*** 

PEPO— Pepo 
(Pumpkin  Seed) 

The  tiriecl  ripe  seeds  of  cultivate  varieties  of  Curttrhita  PepoUnn^  (Fam. 
tacr(t)t  without  the  presence  or  admixture  of  mure  than  5  per  cent,  of  other  sul 

Constituents. — Fixed  oil,  20  to  40  per  cent*,  sugar,  starch  and  reain* 
The  oil  consists  of  linolein,  olein,  palmitin  and  stearin;  while  the  resin  is 
a  combination  of  a  phj^osterol  (C27H4eO)  with  hydroxycerotic  acid. 

Medical  Properties.  Popularly  considered  as  a  tenifuge,  but  Power 
and  Salway  after  an  exhaustive  examintttion  of  the  drug  report  their  in-, 
ability  to  find  any  ingredient  that  would  be  likely  to  expel  tapeworm. 

Dose; — 30  grammes  (1  ounce) » 

LYCOPODIUM— Lycopodium 
(Lycopod.) 

The  spores  of  Lycopodium  davalum  lAnn6  (Fam.  Lycopodiacem)^  without  thm 
presenre  or  admixture  of  more  than  2  per  cent,  of  impurities. 

Constitiu^nts. — Fixed  oil,  43  per  cent,  consisting  of  lycopod-oleic, 
diox>'-«tearic,  palmitic  and  myristic  acids. 

Remarks. — The  official  definition  of  lycopodium  is  "the  spores  of 
Lympodium  davalum,*^  etc.  The  spores  of  non-flowering  plants  are 
organs  midway  between  the  fruit  and  the  seed  of  flowering  species, 
though  there  is  a  decided  thfference  in  the  way  the  two  sprout  inter 
new  plants. 

The  larjje  quantity  of  oil  contained  in  lycopodium  accounts  for  its 
mobility — its  smooth,  slippery  rharactei* — as  well  as  causing  the  remark- 
ably quick  combustion  of  iyeoixjdium  when  blown  into  a  flame.  It 
is  very  difficult  to  extract  the  oil  from  lycopodium,  as  it  is  next  to  im- 
possible completely  to  break  the  walls  of  the  individual  cell  which  forms 
each  sporule.     By  long  contusion  with  sand  the  result  may  \)e  reached. 

Because  of  its  mobility  it  is  called  **wHich'powd€r''  in  some  sections 
of  the  country. 

Medicxil  Properties. — Externally,  as  a  dusting- powder.  Ita  use  as 
a  dusting-powder  for  pills  has  been  already  given. 

Sov  be&ns,  the  seeds  ol  Gbjcmc  hispida^  the  chief  foodstuff  of  the  Manchurijint, 
hav«  fately  hccome  an  imptirtant  article  of  CMtnrnerce  because  of  the  oil  ihut  CftD 
be  expreeaed  from  them.  This  oU  ia  cxcL^Uent  for  aoap  making  and  can  also  he  used 
an  a  ealad  oit 

SOAPS 

Sonp^  are  products  resulting  from  the  action  of  sodium  and  pota*^ 
eium  hydroxide  uw  oils  or  fats.  All  the  ingredients  etn ployed  in  Gom* 
mercial  soap-making  are  more  or  less  impure^  hence  the  products  are  QOl 
definite  eheuiicul  compounds. 
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The  pharmacopceia  recognizes  as  soap — «apo— made  from  olive  oil 
and  soda — and  sapo  moUia — from  linseed  oil  and  potassa.  Fixed  oil 
are  combinations  of  the  oleate,  stearate,  and  palmitate  of  glyceryl. 
If  we  take  glyceryl  oleate  and  treat  it  with  sodium  hydroxide  we  get 
a  reaction  quite  similar  to  that  occurring  when  fat  is  treated  with  steam 
(p.  610),  namely: 

C,H.(CisH„0,)s     +    3NaOH     «     C,H,(OH),     +     3NaCiiH„0, 

Olein  Sodium  Qlycerin  Sodium  oleste. 

(Glyceryl  oleate.)  hydroxide  . ■ 

Soap. 

SAPO — Soap 
(White  Castile  Soap) 

Soap  prepared  from  olive  oil  and  sodium  hydroxide.  Preserve  dried  or  powdered 
soap  in  wellnoloaed  containers. 

Summarized  Description. 

White  or  nearly  white  solid,  in  bars  or  a  yellowish-white  powder;  faint  peculiar 
odor,  free  from  rancidity:  disagreeable  alkaline  taste;  soluble  in  alcohol  and  water; 
alkaline  to  litmus.     For  details  see  U.S. P.,  p.  366. 

For  tests  for  identityy  for  impurities;  water  (loss  on  evaporation,  not  more  than  36 
per  cent.). 

Soap  from  animal  fats  (hot  alcoholic  solution,  about  1  to  35,  does  not  gelatinize 
on  coouns). 

Metallic  impurities.     (Modified  hydrogen  sulphide  test.) 

Sodium  chloride,  sodium  carbonate  or  silica  (hot  alcohol  solution  dissolves  at  least 
99  per  cent.). 

Silica  (the  residue  left  in  above  test  after  washing  with  water  should  leave  not 
more  than  0.15  per  cent. 

Sodium  hydroxide  (alcoholic  solution  not  reddened  with  phenolphthalein,  see 
U.S.P. 

Iodine  Absorption  Xumber. — (Of  the  separated  acids)  84  to  90.     Details  in  Part  V. 

Remarks, — Soap  is  a  product  of  the  treatment  of  an  oil,  supposedly 
olive  oil,  with  sodium  hydroxide.  Now  much  commercial  soap  is  made 
by  direct  treatment  of  fatty  acids  with  sodium  bicarbonate.  This  is 
called  '*  Castile  soap,"  because  originally  made  in  the  city  of  Castile, 
Spain,  and  at  the  present  time  the  finest  brand  of  Castile  soap  on  the 
market  is  the  **  Yaritu"  brand  manufactured  in  that  city.  The  large 
majority  of  the  so-called  Castile  soap,  however,  is  manufactured  in 
Marseilles. 

Soap  is  a  hard,  whitish  solid,  insoluble  in  salt  water,  very  soluble 
in  alcohol,  and  somewhat  soluble  in  cold  water.  When  a  solution  of 
soap  is  made  with  excess  of  water,  the  soap  breaks  into  free  alkali  and 
fatty  acids.  The  alkali  immediately  attacks  the  skin  if  brought  in  con- 
tact \^ith  it,  but  before  it  can  do  much  harm  the  fatty  acid  acts  as  a 
soothing  agent.  This  explains  the  whole  plan  of  washing  with  soap, 
the  alkali  removing  grease  and  at  the  same  time  removing  minute  traces 
of  skin,  while  the  fatty  acids  prevent  the  burning  which  invariably  results 
if  the  free  alkali  were  used  for  the  same  purpose. 

As  seen  above,  Castile  soap  is  a  mixture  of  glycerin  and  sodium  oleate. 
The  red  Castile  soap  is  colored  by  the  addition  of  ferrous  oxide,  which 
is  black,  and  this,  on  exposure  to  air,  is  oxidized  to  red  ferric  oxide — 
iron  rust.  The  effect  can  be  noticed  by  making  a  fresh  cut  through  a 
cake  of  mottled  Castile  soap,  which  shows  on  the  interior  black  streak- 
ings  which,  on  exposure  to  air,  gradually  assume  the  red  hue  of  the  rest 
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of  the  soap.     The  coloring  (or  mottling)  is  simply  to  please  the  eye, 
the  ferric  oxide  is  of  no  influence,  save  to  increase  weight. 

Soap  is  used  chiefly  externally,  although  it  is  sometimes  admims* 
tered  internally  as  a  laxative,  especially  in  purgative  pills.  For  this 
piu-pose  it  is  used  in  the  official  pUls  of  ahes  and  of  asafelida.  It  15 
also  a  constituent  of  compmind  extract  of  miocynih^  and  thus  is  the 
excipient  in  compmmd  cathartic  pills  (p.  312), 

An  alcoholic  solution  of  soap  containing  camphor  and  oil  of  rosemary 
is  official  as  *'soap  liniment"  (p.  266). 

SAPO  MOLLIS— Soft  Soap 
Sapo  MolL 

Condewied  Bscipe. 

Dissolve  86  Gm.  potassium  hydroxitle  in  100  milB  of  water,  warm,  a4d  430  Gm. 
cottonseetl  oil,  stir,  anponify  by  teat,  clear  witb  alcohol,  tuaint;  more  potaniuni  hy- 
droxide^  if  necessary.     For  details  see  U»S.P»,  p,  367. 
Summarize fl  Descnpiion. 

Soft  unctuous  yellowish^whit^  to  brown  is  li-yellow  mass;  8lig:ht  rhnrnrteristic 
oilor:  alkaline  taste;  solution  is  alkaline  to  litmus  and  to  pLenolphthalem;  *J7  jjer  cent, 
should  be  soluble  in  hot  alcohol;  should  contain  from  0.1  to  0.25  per  cent,  of  frs^ 
potassium  hydroxide,  and  not  more  than  52  per  cent,  of  water.  For  details  «ec  U.S. P., 
p.  367. 

Soft  soap  is  a  soap  made  by  treatment  of  linseed  oil  with  pot^aasa, 
and  cleanup;  the  product  with  an  appropriate  quantity  of  alcohol.  Green 
soap  is  a  soft  soap  made  with  potassa  and  greenish  rape  seed  oil. 

The  two  soaps  (hard  and  soft)  are  interesting  as  illustrating  the 
different  actions  of  the  salts  of  two  metab.  The  sodium  salts  are  usually 
efflorescent  and,  similarl}-,  Castile  soap  is  found  to  effloresce  on  stand- 
ing.    The  potassium  compounds,  like  {wta-^sa  soap,  are  deliquescent. 

Soft  soap  is  used  externally  in  skin  troubles,  and  is  a  constitu«*nt  of 
the  official  HniTnefU  of  soft  soap  (p.  266), 

The  tiqiiid  soaps  now  so  p>piilar  for  toilet  surgiral  and  shampoo  uue  are  pfep«reil 
by  sapomiying  cottonseed  oil  or  coconut  yil  or  mixturt^d  of  the  two  with  potaasittm 
hydroxide. 

Wliile  Castile  soap  and  soft  soap  are  the  only  official  soaps,  in  the 
limited  sense  of  the  t^rm,  we  have  other  official  pnulucts,  that  are 
usually  connidered  a.*^  soaps,  although  it  h  a  question  whether  all  of  them 
are  properly  ^o  groupe<l. 

LINIMEKTUM  AMMONIA— Ammonia  Liniment 
(Lin.  Ammon. — Volatile  Liniment — Hartshorn  Liniment) 

Condensed  Hedjie. 

Shake  250  mils  of  ammoniti  water  with  750  mils  of  aoiame  oil*  For  ilelaali  mm 
U.aP.,  p.  232. 

Remarks. — Whether  this  is  a  real  soap  or  merely  an  emulsion  of  sesame 
oil  in  a  small  amount  of  ammonia  soap  can  be  figured  out  by  molecular 
proportions^  assuming  as  the  reaction  the  following  equation. 

Olein  Ammoma  wat€(r  Ammonia  limmccit 

C.H.(C,.H„0,),  +  3NH,  +  3H,0  =  C,H.(OH),  4-  3NHtC„H«i0« 
884  51 


DEBIVATIVES   OF  THE   HIGHER   HYDROCARBONS 


667 


This  equation  shows  that  every  884  grammes  of  oil  will  require  51 
grammes  of  absolute  ammonia  (or  510  grammes  of  10  per  cent,  ammonia 
water)  for  complete  saponification.  Comparison  of  these  figures  with 
the  pharmacopoeial  quantities  will  show  that  the  amount  of  ammonia 
water  there  prescribed  falls  far  short  of  this  proportion. 

Hartshorn  liniment^  as  this  preparation  is  popularly  called,  ia  a 
valuable  and  largely  used  embrocation. 

LrniMENTUM  CALCrS—Lime  Liniment 
(Lin.  Caic. — Carron  Oil) 

CanderiMd  Recipe, 

Mix  together  500  mils  of  lime  water  and  5O0  mils  of  linseed  oiL 

Remarks, — There  is  no  question  that  this  liniment  is  merely  an  emul* 
gion  of  linseed  oil  in  small  amount  of  calcium-linseed  oil  soap.  Calcula- 
tions similar  to  those  given  under  ammonia  liniment,  will  show  that 
the  amount  of  calcium  hj'droxide  is  far  short  of  the  quantity  required  for 
complete  saponification. 

The  value  of  this  liniment,  popularly  called  Carrmi  oi7,  in  burns,  has 
been  mentioned  on  p.  470. 


EMPLASTRITM  PL0MBI— Lead  Plaster 

This  preparation,  the  manufacture  of  which  is  described  at  length 
in  Part  VII  as  weU  as  on  p.  549,  is  mentioned  at  this  place  as  an  example 
of  a  true  soap^  of  that  type  which  is  insoluble  in  water.     It  is  a  lead 

|OleopaImitate,  even  as  soap  U.S.P.  is  a  sodium  oleopalmitate. 

The  official  oleates  are  scarcely  to  be  considered  as  soap6,  as  they  all 

^contain  a  large  excess  of  oleic  acid. 

In  mostjworks  on  pharmacy  the  chapter  on  fats  and  soaps  is  con- 
gidered  the  proper  place  to  consider  the  petroleum  products,  but  these 
have  already  l;>een  described  on  p.  576,  for  reasons  mentioned  there; 
hence  at  this  place  all  that  is  necessary  is  the  mention  that  animal 
and  v^etable  fat«  being  the  oleates,  stearates,  and  palmitates  of  glyceryl, 
or  cloeely  allied  bodies,  when  treated  with  sodium  or  potassium  hydroxide, 
split  into  glycerin  and  soap;  in  other  words,  can  be  saponified.  The 
mineral  fats — petrolatum  and  similar  products — do  not  saponify  when 

[treated  with  sodium  or  potassium  hydroxide.  Again,  animal  and 
%'egetable  fats,  on  standing,  become  oxidized,  partially  splitting  into 
glycerin  and  the  fatty  acids,  becoming  I'ancid,  as  we  say. 

Petroleum   fats   do   not    turn   rancid,    do   not  oxidize,  hence  oint- 

^ments  made  with  vaseline  and  similar  petroleum  fats  keep  indefinitely. 
Petroleum,  however,  is  not  absorbed  by  the  skin  as  readily  as  are  the 
jmimal  and  vegetable  fats, 

WAXES 

Among  the  derivatives  of  the  fatty  hydrocarbons  higher  than  CuHu 
.some  bodies  of  pharmaceutic  interest  are  found.     CijHjj  yields  ceryl 
laleohol  or  cerotin  (CsTHtsOH),  while  the  body,  CmH«iOH  or  C,iH„OH, 
is  known  as  melissyl  alcohol  (sometimes  called  myriajl  alcohol). 

The  ultimate  analysis  of  these  lx>dies  containing  a  large  number  of 
Learbon  atoms  does  not  enable  us  accurately  to  determine  the  formula. 
iThe  difference  in  the  percentage  of  carbon  and  hydrogen  in  the  bodies 
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CwHfiOH  and  CiHmOH  varies  so  slightly  as  to  give  rise  to  doubt  as 
to  which  is  the  exact  formula. 

While  C.iHmOH  has  the  molecular 
weight:  ^^ 

Cm  =  31  X  12  -  372 
Hm  -  64  X    1  -    64 
O      «    1  X  16  «     16 
molecubu^  weight,  452,  and  contains 
Carbon,      :j^  X  100  ^  g2.30  per  cent. 

64 
Hydrogen,  453  ^  ^^  "  ^^^^  per  cent. 

Oxygen,      453  ^  ^^  "    ^-^  P^  cent. 
M.99  per  cent. 


Thus,  CmHciGH  has  the  molecular 

weight : 
Cw  =  30  X  12  =  360 
H„  -  62  X     1  =    62 
O      -     1  X  16  =  J6 
molecular  weight,  438,  and  contains 
Carbon,      ^  X  100  =  82.19  per  cent. 

Hydrogen,  ^  X  ^^  "  l**-^^  P^""  ^^*- 
Oxygen,      ^  X  100  =    3.65  per  cent. 


438 


99.99  per  cent. 


The  difference  in  percentage  of  carbon  in  these  substances  (82.19 
per  cent,  and  82.30  per  cent.)  is  no  greater  than  the  permissible  limit 
of  error  in  analysis;  while  the  percentage  of  hydrogen  in  the  two  is 
identical. 

The  oxidation  of  ceryl  alcohol  yields  cerotinic  acidy  CnH»/i;<X)H 
while  the  oxidation  of  melissyl  alcohol  gives  mdissic  actd,  CifHwCOOH 
or  CoHeiCOOH. 

These  four  bodies  are  of  interest  as  constituents  of  the  various 
waxes,  they  being  esters  of  the  two  alcohols,  with  the  two  acids  just 
mentioned  and  other  fatty  acids. 

CERA  FLAVA— Yellow  Wax 
(Cer.  Flav. — Beeswax) 

A  product  obtained  by  melting  and  purifying  the  honey-comb  of  the  bee  Api$ 
mellifera,  Lmn6  (Fam.  Apida),  *     '^ 

Summarized  Deacriplion. 

Yellow  to  gray-Drown  solid;  agreeable  honey-like  odor;  faint  characteristic  taste* 
brittle  in  the  cold;  plastic  at  heat  of  the  hand;  insoluble  in  water:  sparingly  soluble  in 
cold  alcohol;  partly  soluble  in  hot  alcohol;  completely  soluble  in  chloroform,  ether  and 
in  fixed  and  volatile  oils:  sp.  gr.  0.950  to  0.960.     For  details  see  U.S.P.,  p.  104. 

For  tests  for  identity,  for  impurities;  fats,  fatty  acids,  Japan  wax  or  roam  (boii  with 
solution  of  sodium  hydroxide  1  in  7  and  filter  through  asbestos;  filtrate  treated  with 
hydrochloric  acid  gives  no  precipitate). 

Soap  (boil  with  water  and  filter;  filtrate  treated  with  hydrochloric  acid  gives 
no  precipitate),  see  U.S.P. 

Ester  Number,— 72  to  77.     Details  in  Part  V. 

Composition. — ^The  oflScial  beeswax  consists  chiefly  of  melissyl  palmi- 
tate,  C8oHeiCieHji02,  melissyl  melissate,  CsoHeiCjoHsgOj,  and  free 
cerotinic  acid. 

Yellow  wax  is  defined  as  a  concrete  substance  prepared  by  Apis 
mellifera,  and  is  a  well-known  commercial  product,  consisting  of  the 
comb  the  bee  prepared  in  which  to  store  its  honey,  and  is  supposed  to 
be  an  excretion  of  the  animal  itself. 

In  obtaining  wax  the  comb  is  taken,  drained  of  its  honey,  washed  in 
cold  water,  and  then  melted  and  strained,  the  product  being  the  bright 
yellow  solid,  of  pleasant,  aromatic  odor,  having  specific  gravity,  0.950 
to  0.900,  melting  at  63^  to  64°C. 

The  large  demand  for  wax  has  led  to  many  adulterations  of  same, 
the  favorite  sophistication  being  rosin  or  paraffin.  For  detecting  these, 
neither  the  specific  gravity  nor  the  melting-point  is  a  criterion  of  quality, 
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for  although  paraffin  has  a  lower  specific  gravity  than  that  of  wax,  and 
rosin  a  higher  specific  gravity,  a  combination  of  the  two  can  be  made 
to  possess  the  same  specific  gravity  as  pure  wax;  hence  chemical  tests 
of  the  pharmacopoeia  are  essential  for  intelligent  examination.  The  test 
for  rosin  is  that  when  a  sample  is  boiled  with  15  per  cent,  solution  of 
potassa  and  filtered,  such  filtrate  should  give  no  precipitation  on  addition 
of  acid. 

In  other  words,  wax  itself  is  unaffected  by  15  per  cent,  potassium 
hydroxide,  whereas  the  rosin  dissolves,  forming  potassium  abietinate. 
Therefore,  if  rosin  is  present,  the  filtrate  contains  this  potassiimi  abieti- 
nate, and  the  solution  when  treated  with  acid  precipitates  the  free 
abietinic  acid. 

If  the  alkaline  solution  is  filtered  through  paper  it  will  dissolve  some 
of  the  paper  pulp,  which  will  be  precipitated  on  addition  of  acid,  leading 
to  wrong  conclusions;  hence  the  present  pharmacopoeia  directs  filtration 
through  asbestos. 

A  useful  test  for  paraffin  is  based  on  the  fact  that  wax  is  decomposed 
by  boiling  with  sulphuric  acid,  while  paraffin  remains  unchanged,  as 
explained  under  paraffin.  This  test  is  not  given  in  the  monograph  of 
the  present  pharmacopoeia;  the  absence  of  paraffin  being  determined  by 
the  ester  number.  Pure  wax  has  an  ester  number  of  from  72  to  77,  while 
paraffin  is  zero,  and  admixtures  run  somewhere  between  0  and  72. 

CERA  ALBA-White  Wax 

(Cer.  Alb.) 

Yellow  Wax,  bleached 
Summarized  Description, 

Yellowish-white  somewhat  translucent  solid;  faint  characteristic  odor;  nearly 
tasteless;  free  from  rancidity;  sp.  gr.  0.950  to  0.960;  melts  between  62''  and  65^C. 
For  details  see  U.S.P.,  p.  104. 

Ester  Number.— ^72  to  79.      See  Part  V. 

Acid  Value.— 17  to  23.     See  Part  V. 

Remarks. — White  wax  represents  the  yellow  variety  which  has  been 
bleached  by  exposing  to  sunlight  in  thin  layers.  Chemical  methods  oi 
bleached  are  sometimes  employed,  but  the  product  is  not  as  good  as  is 
the  sun-bleached.  Much  of  the  white  wax  of  commerce  is  adulterated 
with  paraffin. 

CBTACEUM— Spermaceti 

(Cetac.) 

A  concrete,  fatty  substance,  obtained  from  the  head  of  the  sperm  whale,  PhyS" 
eter  macrocephalus  Linnc  (Fam.  Physeteridct). 
Summarized  Description. 


Wliite,  somewhat  translucent^  slightly  unctuous  masses;  scaly  crystalline  fracture; 

irly  luster  J  bLind  mild  taste;  msolubfe  in  water;  almost  insoluble  in  cold  alcohol; 

soluble  in  boiling  alcohol,  ether,  chloroform,  carbon  disulphide,  fixed  and  yolatile  oils; 


sp.  gr.  0.938  to  0.944;  melts  between  42°  and  50*'C.     For  details  see  U.S.P..  p.  107. 

For  tests  for  identity,  for  impurities:  paraffin  (dissolyes  in  boiling  alcohol). 

Stearic  acid  (melt,  shake  with  ammonia  water  and  filter;  filtrate  not  more  than 
turbid  on  acidulation),  see  U.S.P. 

Remarks. — Spermaceti  is  obtained  from  the  whale  by  removing  from 
the  recently  killed  animal  the  oily  liquid  contained  in  a  cavity  in  the 
head.  This  oil  soon  congeals  when  it  is  submitted  to  strong  pressure. 
After  the  liquid  part  has  been  expressed,  the  press  cake,  crude  spermaceti, 
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is  purified  by  meltinp;  in  water,  then  boiling  with  weak  alkali,  and  then 
washing  with  water. 

Spermaceti  consiBtB  chiefly  of  cetyl  palmitate,  Ci(jHa»Ci«Hii(>t  (p. 
651),  and  h  a  white,  somewhat  traiii^lucent  solid,  breaking  with  a  j»ciuy 
fracture,  having  a  specific  gravity  of  0.938  to  0.944,  melting  at  l^>etween 
42  and  oO°C,  It  is  a  constituent  of  cold  cream,  and  its  cWef  use  is  for 
hardening  ointments. 

Chinei^e  wax  k  chiefly  ceryl  cerotate,  C27HS5C27H5SO2,  and  is  the 
secretion  from  an  insect  living  on  the  tree  Ligiisiru7n  lucidum.  It  m 
frequently  confounded  with  Japanese  wax,  which  is  of  vegetable  Origiii, 
being  found  in  the  fruit  of  Rluis  srticcedanea, 

LECITHIN  AND  CHOLESTERIN 

These  two  substances  can  best  be  discussed  at  this  place,  since 
they  are  allies  of  fats.  Lecithin  is  a  complex  e^ter  of  glycerin  having 
the  graphic  formula 

CU  OCOCuHu 
,",OPO(OH)CH>CH, 


(CH.):^N-o«- 


On  analyzing  this  formula,  we  6nd  that  the  glyceryl  group  is  combined 
with  a  stearic  acid  group,  a  palmitic  acid  group,  and  a  phosphoric  acid 
group;  while  to  the  latter  is  attached  a  choline  group, 

CHiOH 


L^W 


=  (CHi), 


OH. 

Barbieri  and  others  chiirn  that  it  m  not  a  definite  chemical  but  a  mixture  of  alein^ 
stearin,  a  aubstance  containtfig  nitrog^^n,  Bulphiir  and  phosphorus,  called  ovine,  and 
cholesterol. 

Cholesterol  is  an  alcohol  having  the  formula  CirHiiOH,  and.  as 
mentioned  on  p,  662  is  the  alcohol  constituent  of  the  ester,  wool-fat. 
Lecithin,  choline,  and  cholesterin  are  found  in  animal  tissue,  such  aa 
the  brain,  yolk  of  egg,  and  oxgall  (p.  835). 

Phytosieroh  are  alcohols  found  in  plants,  that  are  similar  in  cumpoeitiou  to  chole*-' 
teroL  A  number  of  these  ha%"e  been  isolated  and  some  are  of  importance  by  wav  of 
identifying  the  material  in  which  they  are  found,  since  they  can  be  aepnrate^  in 
characteris?tic  cr>'8tals.  It  now  seems  that  many  of  the  plant  reaina  are  combinntioos 
of  phytosterula  with  the  higher  acids, 
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CHAPTER  XLII 

ORGANIC  PRODUCTS  OF  INTERMEDIATE  CHARACTER 

Among  the  organic  chemicals  used  in  pharmacy  are  several  which 
can  scarcely  be  grouped  either  as  derivatives  of  hydrocarbons  of  the 
fatty  series  or  of  the  aromatic  series.  Among  these  bodies  are  classed 
the  cyanogen  bodies,  carbonic  acid  derivatives,  and  a  few  ringed  bodies 
of  character  midway  between  the  aliphatic  compounds  already  described 
and  the  aromatic  bodies. 

CYANOGEN  BODIES 

The  cyanides  can  be  considered  as  ethyl  or  methyl  derivatives  in 
which  some  of  the  hydrogen  is  replaced  by  nitrogen,  as  can  best  be  shown 
by  comparison  of  the  formulas  of  ethane  and  cyanogen. 

Ethane.    •  Cyanogen. 

Isg  (!een 

Cyanogen,  (CN)2»  was  discovered  by  Gay  Lussac  in  1815,  and  is  made 
by  heating  silver  cyanide.  It  is  a  gaseous  body  of  such  poisonous 
characteristics  as  to  render  its  manufacture  and  use  unsafe. 

A  derivative  of  same,  however,  paracyanogen,  (CiN2)8,  is  of  interest 
in  pharmacy,  as  the  black  precipitate  which  forms  in  hydrocyanic  acid 
solution  on  standing. 

Hydrocyanic  Acid  (HON). — ^This  substance  was  isolated  by  Scheele 
in  1782  from  oil  of  bitter  almond,  and  can  be  considered  as  methane, 
in  which  three  of  the  hydrogen  atpms  are  replaced  by  one  of  nitrogen, 
as  shown  by  comparison  of  formulas  given  below: 

Methane.  Hydrocyanic  acid. 

%— H  ^— H 


eb  Ceen 


As  mentioned  above,  it  is  one  of  the  products  found  in  volatile  oil  of 
almond,  and  a  description  of  the  process  whereby  it  is  extracted  will 
be  left  until  this  official  is  reached.     (See  p.  704.) 

It  is  prepared  by  either  of  the  processes  given  under  diluted  hydro- 
cyanic acid,  or  by  treating  chloroform  with  ammonia  gas  under  pressure, 
viz., 

CHCl,     -h     NH,     =     HCN     +     3HCI. 

Pure  hydrocyanic  acid  i»  a  very  poisonous  gas,  soluble  in  water,  and  used  in 
medicine  only  in  dilute  form. 

ACroUM  HYDROCYANICUM  DILUTUM— DUuted  Hydrocyanic  Add 
(Acid.  Hydrocyan.  Dil. — Acidum  hydrocyanicum  dilutum  P.  I.) 

An  aqueous  solution  containing  not  less  than  1.9  per  cent,  nor  more  than  2.1 
per  cent,  of  HCN  (27.02)  and  not  more  than  0.1  per  cent,  of  HCl.     Preserve  it  in 
small,  dark  ambered-colored,  well-stoppered  vials. 
Summarized  Description. 

Colorless  liquid;  bitter  almond  odor;  ver>'  poisonous;  acid  to  litmus.     For  details 
see  U.S.P.,  p.  15. 
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Tor  UitU  for  ulefttity,  for  imjrtirities:  Hydrogen  eh ktriikMmociified  volumetric  te«t) 
And  for  asiMy,  see  ILS.P,,  p.  15,  and  alao  Part  V  of  this  book, 

DUutvcd  hydrocyanic  acid  is  an  aqueous  solution  containing  about 
2  per  cent,  of  hydrocyanic  acid  gas.  It  is  prepared  by  distilling  a  mixture 
of  potassium  fcrrocyanide  with  sulphuric  acid  and  water,  in  a  retort^ 
and  diluting  distillate  until  it  is  2  per  cent,  strength. 

For  a  simple  extemporaneous  method  of  preparing  the  diluted  acid, 
however,  the  last  pharmacopcBia  directed  the  treating  of  silver  cyanide 
with  hydrochloric  acid  and  a  sufficient  quantity  of  distilled  water, 
the  advantage  of  this  process  lx*ing  that  it  does  not  i^equire  distilling, 
the  silver  cyanide  combining  with  the  hydrochloric  acid  and  forming 
insoluble  sih^cr  chloride,  while  the  hydrocyanic  acid  got?s  into  solution. 

Dilute  hydrocyanic  acid  is  a  colorless  liquid,  which  is  not  very  stable, 
'lyad  should  he  dispensed  only  when  comparatively  fresh;  hence  it  is 
highly  advantageous  to  follow  the  pharmacopceial  alternative  process, 
and  manufactui'e  same  from  silver  cyanide. 

It  possesses  a  pungent  odor  (characteristic  of  bitter  almond  oil  or 
peach  kernel),  and  should  be  both  smelled  and  tasted  with  utmost 
caution,  even  in  the  dilute  form.     It  is  used  as  a  sedative  and  expectorant* 

Dose. — 0,1  mil  (IM  niinims). 

Mention  should  be  made  of  the  fact  that  formerly  Schede^s  hydro- 
cyanic acid  was  a  popular  form  for  administering  this  chemical.  It 
contained  5  per  cent,  absolute  hydrocyanic  acid*  and  the  confusion 
ariBing  from  the  use  of  these  two  strengths  of  the  acid  (5  per  cent,  and 
2  per  cent.)  was  posit i%'ely  dangerous.  At  present,  however,  Scheele*a 
acid  is  very  rarely  employed. 

Hydrocyanic  acid  forms  salts  with  metals,  such  products  being 
called  cyanides.  But  one  cyanide — that  of  sodium — is  official  and  this 
is  ronsidered  among  the  sodium  compounds. 

Hydmcyanic  acid  also  forms  ester-like  compounds  with  organic  radicles.  Aa  an 
Igpainple  might  be  cited  methyl  cyanide,  CHaCN.  The  term  cyanide,  however^  w 
rSit  apphed  to  these  b«Klies,  they  being  called  rtitnkn,  and  in  these  bodies  the  radicle 
id  directly  attached  to  the  carbon  atom  and  not  to  the  nitrogen.  In  this  way  thev 
differ  from  the  isonitriles,  which  are  isomeric  bodies  in  which  the  radicle  is  attached 
to  the  nitrogen  instead  of  the  carbon.  The  difference  between  these  bodies  is  beat 
sbown  by  the  appended  graphic  formulas: 


Methyl  nit  rile. 


Methyl  iaonitrile. 


CH, 


-GEN 


CH, 


-NEEC 


Isonitriles  are  of  interest  only  as  being  ejceeedingly  poisonous  gases  of  disgusting 
odor,  such  as  phenyl  isonitrile,  which  is  formed  in  a  test  for  chloroform.     (See  p.  581J 

Cyanogen  forms  compounds  with  iron,  forming  ferrocyanides  and  ferricyanides. 
according  t-o  the  valence  of  the  metal.  One  of  these  (pota^ium  forrocyanide)  i^ 
officiali  while  potassium  ferrieyanide  is  recogniied  by  the  pharmacopoeia  ns  a  tesi 
solution.  The  former  of  these  bodies  has  been  discua<cd  among  the  potassium  com- 
potinds,  but  this  is  the  proper  place  for  chemical  comparison  of  these  two  interesting 
sahstjinces. 

Potassium  ferrocyanide,  KiFeCCN)*,  may  be  considered,  for  the  sake  of  remember- 
ing the  formula,  ai*  a  rombination  of  one  molecule  of  fern>us  cvanide,  Fe(CN)i, 
with  four  mt^kMuics  uf  potassium  cyanide;  that  is,  Fe(CN)t  4-  4K0N, 

Potassium  ferrieyanide  can  be  conKidered,  on  the  other  hand,  as  a  corobinattoo 
tif  ft^rric  cvanide*  with  three  molecules  of  potassium  cyanide,  that  is,  Fe(CN)i  ^ 
3KCN. 

As  in  the  case  of  the  dissection  of  the  alum  formida  (p.  492).  this  must  not  be  eon* 

^— nd  HA  meaning  that  the^  two  bodiei*,  the  ferrocy/midc  and  the  ferrieyanide,  are 

mechftnicid  combinations  of  cyanides  of  potassium  and  iron,  for  in  boll^  cases 

4.1 
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there  is  an  intimate  combination  between  the  cyanogen  group,  the  iron,  and  the  potas- 
sium, as  is  best  shown  in  the  appended  graphic  formulas: 

Potassium  ferrocyanide  Potassium  ferricyanide   - 

K  K 


i  i 


X  X 

II  I 

K— C— X— Cv^ 


\. 


K— C— N-Cv 


K— C— X  «  C/  K— C— N  «=  C/ 

il  I  il         I 

X  X  X  X 


i  ' — 

As  already  mentioned  on  p.  501,  the  chief  pharmaceutic  value  of  these  two  bodies 
is  as  tests  for  the  iron  compounds,  the  ferrocyanide  giving  blue  precipitate  with 
ferric  salts  and  the  ferricyanide  giving  blue  only  with  ferrous  salts. 

Cyanic  Acid  (HCXO). — This  differs  from  hydrocyanic  acid  in  containing  one 
atom  of  oxygen.  It  in  itself  possesses  no  pharmaceutic  interest.  Its  ammonia  salt, 
however,  ammonium  cyanate,  NH4CXO,  is  of  interest  as  the  product  from  which 
urea  was  first  made  synthetically  (p.  677). 

Thiocyanic  add,  or  sulphocyanic  acid,  HCXS^  yields  the  potassium  thiocyanate, 
KSCX,  which  is  recognized  in  the  pharmacopceia  in  the  form  of  a  test  solution,  it 
beinff  the  most  delicate  test  for  iron,  a  drop  of  the  solution  giving  a  clear  red  tint 
to  a  liquid  containing  the  merest  trace  of  a  ferric  salt. 

Mercuric  ihiocyanate,  Hg(CXS)2,  is  the  chief  constituent  of  the  danserous  fire- 
works, *' Pharaoh's  serpents,"  these  being  a  mixture  of  mercury  salt  with  starch  or 
other  excipient,  and  when  ignited  it  swells  to  enormous  proportions,  forming  shapes 
somewhat  similar  to  serpents.  One  of  the  products  ol  the  burning,  however,  is 
hydrocyanic  acid^  and  their  use  by  children  should  be  prohibited. 

As  the  organic  cyanides  possess  isomeres  which  were  called  isonitiiles,  so  thio- 
cyanic acid  possesses  an  isomere,  isothiocyanic  acid,  the  two  differing  in  exactly  the 
same  way  as  the  two  nitriles,  as  shown  in  graphic  formulas  given  below: 

Thiocyanic  acid.  Isothiocyanic    acid. 

H— T— 1\|=     S  H— X--C-     -S 

The  allyl  ester  of  isothiocyanic  acid,  CjHftXCS,  is  interesting  as  the  chief  constitu- 
ent of  oil  of  mustard. 

OLEUM  SINAPIS  VOLATILE— VoUtile  OU  of  Mustard 
(Ol.  Sinap.  Vol.— Mustard  Oil) 

.\  volatile  oil  produced  syntheticallv  or  obtained  from  the  seed  of  BrcMnca  nigra 
(Linn<^)  Koch  (Fam.  Crudferct)  (freed  from  fatty  oil)  by  maceration  with  water  and 
subsequent  distillation.  It  yields  not  less  than  92  per  cent,  of  allyl  iso-thiocyanate 
IC,HsS('N  =  99.12).  The  label  must  indicate  whether  the  Oil  has  been  made  s>ti- 
thetically  or  obtained  from  black  mustard.  Preserve  it  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  light. 

*Sf u tfi  marized  Description, 

Colorless,  pale-yellow,  strongly  refractive  liquid;  very  pungent  odor;  terriblv 
irritating?;  sp.  gr.  1.013  to  1.020;  optically  inactive;  distib  between  148*  and  154'*C. 
For  <ietails  see  U.S.P.,  p.  302. 

For  tests  for  identity^  for  impurities.  Alcohol,  chloroform,  petroleum  or  fatty  oils 
(entire  distillate  has  the  same  specific  gravity). 

Phenols  (alcoholic  solution  not  turned  blue  with  ferric  chloride)  and  for  o^ay, 
see  U.S.P.,  p.  302  and  also  Part  V  of  this  book. 
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Compoaiiion. — Chiefly  allyl-isothiocyanat-e,  CHa  -  CH  —  CHfNCS, 
and  j*orae  propenyl-boUiiocyanate,  CHjCH  -  CHNCS. 

Remarks, — The  inanufacture  of  this  volatile  oil  given  in  the  above 
official  definition  will  be  explained  below,  when  considering  constituents 
Pof  black  mti^tard.  Oil  of  mustard  is  one  of  the  most  violently  irritating 
of  volatile  oilg»  even  jjouring  of  the  oil  from  one  bottle  to  another  pro- 
ducing serious  irritation  to  the  mucous  membrane  of  the  eye  and  nose, 
hence  the  pharmacopaMal  caution  as  to  smelling. 

The  assay,  based  as  it  is  on  the  behavior  of  volumetric  solution  of 
silver  nitrate,  will  be  explained  along  with  that  te,sting  liquid  (p.  903). 

Medical  Properties, — A  powerful  irritant,  used  almost  exclusively 
externallv  as  a  rubefacient, 

Do9e.^—0,(m  mil  (H  minim), 

SINAPIS  NIGRA— Black  Mustard 
(Sinap.  Nig. — Brown  Mustard) 

The  ripe  seeds  of  Brasaica  nigra  (Linn6)  Koch  (Fam.  Crw^ertE)^  without  the 
gteeenee  or  admixture  of  more  thim  5  per  cent»  of  other  nieefla  or  other  foreign  matter. 
erve  powdere<i  Black  Muatarii  in  tightly  closed  eoDtainers, 

Constttuents,— Fixed  oil,  25  per  cent.,  the  glucosidei  sinigrin,  oipoias-^ 
'^mum  myronate;  the  ferment,  myrosin;  mueilaRe,  proteids,  etc. 

ftemarfes.^Under  glucosides  (p,  640)  the  equation  showing  the 
hydrolysis  of  the  glucoside,  potassium  myronate,  into  glucose,  potas- 
'lium  bisulphate,  and  allyl-isothiocyanate  is  given.  Here  let  it  be 
added  that  the  latter  substance  con^stitutes  the  bulk  of  the  volatile 
oil  of  mustard.  This  oil  is  not  found  in  the  dry  seed,  but  is  produced 
when  the  dry  powder  is  moistened  with  water  by  the  reaction  between 
the  glucoside,  potassium  m>Tonate,  and  the  ferment,  myrosin,  both 
ibetances  occurring  in  the  seed;  that  black  mustard  >'ields  its  fixed 
)il  on  expression,  that  after  the  fixed  oil  is  pressed  out,  the  dn'  squeezed 
lass,  on  moistening  with  water,  yields  volatile  oil  by  the  induced  action 
of  ferment  on  glucoside;  and,  finally,  that  the  official  volatile  oil  of 
mustard  is  obtained  by  distillation  of  the  raoist  pulp. 

In  preparing  **  mustard  leaves,- '  as  they  are  usually  called,  see  mustard 
plaster  (p.  343),  the  ground  mustard  is  first  percolated  with  benzin. 
This  solvent  extracts  the  fixed  oU,  which,  if  allowed  to  remain,  would 
grease  the  paper  on  which  the  mustard  is  spread*  Mustard  plasters 
be  prepared  extemporaneously  by  mixing  powdered  mustard  with 
irat^er  and  spreading  on  a  cloth*  The  water  used  in  moistening  this  or 
the  ready-made  mustard  leaves  must  be  cold,  not  hot,  as  hot  water 
"destro>'s  the  activity  of  the  ferment,  myrosin,  preventing  the  formation 
uf  volatile  oil. 

Medical  Properti^^, — Condiment,  emetic,  rubefacient.  Official 
preparation,  mustard  plnstrr  (p.  343). 

Dose. — \b  an  emetic,  10  grammes  {2\i  drachms). 

SINAPIS  ALBA— White  Mustard 

(Sinap.  Alb. — Yellow  Mustard) 

The  ripe  seeds  of  SinnpiA  altm  Linne  (Ftim.  Crutiferm),  without  the  preaence  or 
Dixture  of  more  than  n  j)cr  cent,  of  other  seeds  or  other  foreign  matter*  Preaerve 
fdere«i  V\liite  Ma  retard  in  tightly  cloeed  eontaineiii. 

Constituents, — Fixed  oil,  25  per  cent.  The  glucoside,  mirialbint 
CioHuNjSaOu,  which  hydrolyzes  under  influence  of  the  fennent  myrosin 
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into  dextrose,  ncrinyl  sulpltocyanate,  and  mriaptn  bimdphaie  (the  last  twa 
giving  white  mustard  its  activity),  proteids,  mucilage,  sina^n  mUpha- 
cyanide,  etc. 

Remarks. — It  will  bp  seen  from  the  above  that  the  activity  of  whit4» 
miHtard,  like  that  of  black  mustard,  de|>ends  on  a  sulphurated  vola* 
I  tie  oil,  and  likewise  is  produced  by  the  hydrolysis  of  a  glueo&ide*  It 
is  important  to  note,  however,  that  neither  the  glucoside  nor  the  vola- 
tile oil  has  the  same  composition  as  those  found  in  black  mustard. 

The  powdered  English  mustard  used  as  a  condiment  poaaeases  a 
bright  yellow  tint,  while  the  official  mustards,  when  powdered^  are 
from  gray  to  gieen-brown.  The  bright  hue  of  the  English  article  is 
due  to  admixture  with  turmeric,  an  addition  that  can  scarcely  be  con- 
sidered in  this  ease  as  an  attulteration. 

Medical  Properties  and  Do^e,— Same  as  black  mustard* 

Carbonic  Acid  Derivatives.^ — As  hydrocyanic  acid  is  considered  aa  a 
methane  io  which  throe  of  the  hydrogens  are  replaced  by  one  nitrogen 
atonif  so  can  carbonic  acid  be  considered  as  methane,  in  which  two  af 
the  hydrogens  are  rephiced  by  two  hydroxyls  and  two  by  one  atom 
of  oxygen,  while  formic  acid  can  be  considered  as  methane  in  which  one  of 
the  hydrogen  atoms  is  replaced  by  hydroxyl,  and  tw^o  by  one  atom  of 
ox>'gen,  as  can  best  be  shown  by  the  graphic  formulas  given  below: 


Methane. 


C 


!1 

H 

W 

— H 


Carbouic  acid. 
1^^— ou 


Formic  acid. 

C— OH 
-O 
— H 


Taking  the  graphic  formula  of  carbonic  acid  given  above  a«  a  type,  we  find  i 
organic  bodies  which  can  be  considered  i\»  direct  derivatives  thereof.  For  example, 
by  replacing  two  hydroxyl  groups  bv  cldorint.'  we  get  a  body,  COCb,  which  is  ealJed 
carbon  orycktoride.  or  more  geuerafly,  pfwsgene.  This  body  'n  made  h"  :  '  *iofi 
of  chloroform  witn  chromic  acid,  and  cM!caaionaUy  chloroform  decomp'  its 

formation  (particularly  tinder  the  action  of  gas  or  lamp  light),  in  which  ca>.v  . ,  ..,  jfo- 
form  is,  of  course,  dangerous  for  inhalation,  as  explained  on  p.  581.  The  hydro?c\"l 
groups  of  carbonic  acid  can  be  refjlaced  by  other  ho<ljes^ — ^for  example,  the  amido 
l^roup,  XHf.  Thus,  carbonic  acid  in  which  one  of  the  hydroxyl  groups  is  replacrd 
by  an  amido  group  ^ives  us  carbamic  acid,  while  if  the  two  hydrox>'l  group*  are 
replaced  by  two  amido  groups,  we  obtain  urea.  Thia  can  beat  be  explained  by 
examination  of  the  graphic  formulafl  given  below : 


Carbonic  acid. 

C— OH 
-O 
—OH 


Carbamic  acid. 
I    ^O 


CTnsa. 

»o 

-NH, 


Carbamic  acid  is  of  intereat  as  being  a  cimHtttniTit  nf  »he  nffiriiit  ammonium 
bonAte,  as  explained  on  p.  453. 

^THYLIS  CARBAMAS— Ethyl  Carbamate 
(iEthyl  Carbarn.) 

The  ethyl  ester  ICaHrO,N  or  CU(OC,H.)NH»-80.a7|  of  carbamic  aci^t     ppr. 
serve  it  in  well-closed  containers. 
Summarised  DfArripiimi. 

Colorless,  cohimitar  cryatala  of  scalea:  cooling  saline  taste;  soluble  in  about  0,45 
parl!j  of  water,  in  about  0.6  parts  of  alrohoU  in  about  3J  part*  of  glycerin  And  i  " 
m  rhloroform,  ether  and  olive  oil ;  melts  betwtM»n  48**  and  50*0,     Far  aetaila  me  U*S 
p,  33. 

For  U§i9  for  idfnHty  and  for  impuritieit:  Urra  (solution  not  prccipitiitttl  l>y  astm 
arid),  see  U.S.P. 
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Remarks. — This  body,  commonly  called  uretkane,  h  the  ethyl  e«ter 


NHj 


It  was  discovered 


of  carbamic  acid,  the  fomiyla  beiiiK  *^'^^orH' 

by   Duinius  in   1833,  and  k  made  by  treating  phosgene  wjth  alcohol 
and  converting  the  resulting  body,   the  ethyl  ester  of  chloroearbonic 

CI 
acid.  CO<Q^  TT     into  urethane  by  treatment  with  ammonia  gas. 

It  is  also  prepared  by  treating  cyanic  acid  with  alcohol: 


HCNO    -h    C,H*OH 


CO< 


NH, 


It  occurs  in  colorless  crystals  or  scales,  and  is  used  as  a  hypnotic. 
Dose. — 1  gramme  (15  grains). 

vrirp  XT 

Eupkorin    is   phenyl    urethane,   shown    by   formula   <^^0<Qp  „*    * 

It  will  be  seen  above  that  urethane  is  made  by  treatment  of  the  ethyl 
e8ter  of  chloroearbonic  acid  with  ammonia  gas: 


LUocH* 


4-     HCL 


If,  instead  of  ammonia,  aniline  is  used,  euphorin  results: 


COoCH* 


Euphorin  is  used  as  an  antithermic,  antirheumatic,  and  antiseptic. 

Ural  is  chloral  urethane  and  is  hypnotic,  as  is  also  somnal,  ethylated 
ural,  this  being  made  by  treating  chloral  with  alcohol  and  urethane. 

Urea,  C0(NHi)2, — This  body  ls  a  normal  constituent  of  the  urine,  and  waa  found 
therein  in  1773  by  Houelle.  It8  chief  interest  is  based  on  the  fact  that  its  manu- 
facture was  the  first  or|(anic  synthesis  performed,  this  historic  work  being  performed 
by  Wohler  in  1828  by  heating  ammonium  cyanate.  It  has  no  interest  in  pharmacy 
other  than  as  a  constituent  of  the  urine. 

By  heating  ure^,  bixiret  is  obtained  by  the  following  reaction: 


Two  niolecules  urea, 
kNH, 

fcNH, 


co; 


Ammonia. 


-h     beat     -     NHi 


Biuret. 


C0< 

co< 


NHt 
NH 

NH,. 


Biuret,  when  treated  with  the  proper  quantities  of  copper  sulphate  and  potassium^ 
hydroxide  solutions  gives  the  characteristic  violet-red  color,  hence  the  so-called  biuret 
LCtion  of  urea  produceil  on  heating  urine  with  these  chemicals. 
Di -ethyl  barbituric  add  or  di-ethyl-niahnyi-uren  is  the  largely  used  hypnotic  veronal* 
'  Ita  graphic  formula  is 

and  it  is  made  by  interaction  of  the  esters  of  di^thyl-malonic  acid  with  urea  in  the 
presence  of  metallic  alcoholati»s.  Veronal  is  aw*  bite  crystalline  powder,  melting  at 
|88^C.  and  soluble  in  150  parts  of  water.     It  is  given  in  insomnia  in  5  to  15^rain  doses* 

Uric  acid  was  discovered  by  Scheele  in  1776,  and  Ls  found  as  a  consti- 
tuent of  the  urine  and  of  the  excrement  of  serpenta.  It  is  made  synthetic- 
'ly,  but  the  synthesis  is  of  interest  only  as  establishing  its  graphic 
formula,  wWch  is  given  below. 

It  is  generally  prepared  from  guanOf  the  dried  dung  of  sea-birds. 

Uric  arid  is  intiTcsting  to  us  l>ecause  of  the  similarity  of  its  formula 
to  that  of  the  weU-koown  soealled  alkaloidsi  theobrominCi  theophylline^ 
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and  caffeine,  as  is  shown  by  the  comparison  of  the  four  formulas  printed 
below. 

Caffeine  is  uric  acid  in  which  three  hydrogen  atoms  are  replaced 
by  three  methyl  (CHs)  groups,  and  with  the  central  CO  group  chansed 
toCH;  while  theobromine  and  theophylline  contain  only  two  methyl 
groups  instead  of  three,  as  does  caffeine. 

Uric  acid.  Caffeine. 

H  H  CH, 

/N— C— N— />  /N C----=N>v  /> 

y     I       f-o       fo        i^-nA," 
Co      t-N-V.  k„_!,„ck 

^N— io  CH, 

I. 

Tlieobromine.  Theophylline. 

CHa  CH, 

/N— C=N    V  £>  /N— C Nk 

(^       t-NH>C°  f -O    i-N>= 

^NH— C  ^N— CO 


I 
CHa 


CH, 


Fischer,  in  his  classic  research  on  these  bodies,  considers  them  not  so  much  as 
allies  of  uric  acid,  but  as  derivatives  of  purine  and  ot  xanthine.  His  formula  for  these 
two  bodies  are : 

Purine.                                                              Xanthine. 
N=CH  HN CH 

HC     C— NHv  CO     C— NHv 

Comparison  of  these  two  formulse  with  the  four  given  above  show  that  their  difference 
is  onlv  one  of  configuration. 

Theobromine  is  the  active  constituent  of  Theobroma  Cacao,  and  is  obtained  from 
the  press  cake  of  the  cacao  seed  (after  expressing  the  oil  of  theobroma)  by  mix- 
ing it  with  half  its  weight  of  slaked  lime  and  boiling  with  80  per  cent.  iacoh<^ 
The  crude  theobromine  obtained  from  the  alcoholic  solution  is  purified  by  recrjrs- 
tallization. 

Theobromine  sublimes  at  290°C.  without  melting,  and  is  so  sparingly  soluble 
in  water  that  it  has  to  be  dispensed  as  the  more  soluble  alkaline  combinationuL  such 
as  sodium  theobromine.  As  these  alkaline  bodies  are  more  or  less  irritating,  double 
salts,  such  as  diuretin,  are  to  be  preferred. 

CAFFEINA— Caffeine 

(Caffein.— Theine) 

A  feebly  basic  substance  [C,HioN«0,  -h  H,Oor  C,H(CH,),N40,  H-  HiO  -  212.1^ 
obtained  from  the  leaves  of  Thea  sinensis  Linnd  (Fam.  Temstramiacea),  or  from  the 
seeds  of  Coffea  arabica  Linn6  (Fam.  Rubiacece);  also  occurring  in  some  other  plants; 
or  prepared  synthetically. 
Summarized  Description. 

White,  flexible,  silky,  glistening  needles,  usually  in  fleecy  masses;  bitter  taste; 
efflorescent;  soluble  in  about  46  parts  of  water,  in  about  53  parts  of  alcohol  also  in 
chloroform  and  in  ether;  melts  Between  235**  and  237''C.  For  details  see  UJ3.P., 
p.  85. 
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For  tests  for  identity ^  for  impurities: — Organic  impurities  (doea  not  color  sulphuric  or 
nitric  acid  more  than  faint  yellow).     Alkaloids  (not  po?cipitat4^  by  Mayer's  reagent). 

Color  TeJit, — ^Treat  caffeine  with  hydrochloric  acid  and  potaasmm  chlorate. 
Dried  residue  treated  with  ammonia  fumea  turns  purple.     For  aetaib  see  U.S.P, 

Manufacture, — Made  chiefly  from  the  dust  and  sweepings  of  tea-leavea;  treatinpc 
a  decoction  of  same  with  lead  acetate,  precipitating  excess  of  lead  with  hydrogen 
^•ulphiJe^  and  finally  concentrating  solution  to  point  at  which  it  crvstaUizes. 

It  can  also  be  made  fr*>m  tea^  coffee,  or  guarana  by  cooking  with  f  itharge  and  water, 
precipitating  excess  of  lead  with  hydrogen  sulphide,  and  crystalhzing,  A»  the  yield 
from  coffee  Is  small  (0.87  to  2.0  per  cent,),  tea  sweepings  (1.5  per  cent,  to  3  per  cent,) 
or  guaraua  (6  per  cent.)  are  generally  used. 

Caffeine  was  formerly  considered  an  alkaloid^  but  is  now,  as  men- 
ttioned  above,  considered  as  a  feebly  basic  principle.     It  differs  from 
lalkaloids  in  not  being  precipitated  by  potassio-mereuric  iodide.     Like 
talkaloids,   it  forms   combinations   with   acids,   but   the^e   posses?  such 
weak  union  that  the  pharmacopoeia,  in  the  case  of  the  one  official  acidu- 
lated compound,  that  with  citric  acid,  does  not  call  it  caffeine  citrate, 
but  citrated  caffeine. 

Do8€.—lb0  milligrammes  (214  grains). 

CAFFEINiE   SODIO-BENZO AS— Caffeine   Sodio-Benzoate 
(Caff.  Sod.  Benz.) 

A  ttiixture  of  caffeine  and  sodium  benzoate.     It  contains^  when  dried  to  constant 
weight  of  80**C*,  not  less  than  46  per  cent,  nor  more  than  50  per  cent,  of  anhydrous 
Maffeine  [CiHieNiOs  =»  194.12),  the  remainder  being  sodium  benioate  [NaCrlliOi  » 
1^144.041.     Preserve  it  in  well-closed  containers. 
Summarized  Descripiion. 

Wliite  powder;  slightly  bitter  taste;  soluble  in  about  1. 1  parts  of  water  (with  slight 

^decomposition),  in  abK>ut  24.^rta  of  alcohol;  partly  soluble  in  chloroform;  decomposed 

|oD  strong,  heat  leaving  a  readue  of  sodium  carbonate.     For  details  see  U.S.  P..  p.  98. 

For  tests  for  identity,  and  for  impurities:   Readily   oarboniiable  organic  matter 

Idoes  not  color  sulphuric  acid  more  than  yellow).     Heavy  metals  (hvdrogen  sulph- 

^cie  test),  see  U.S.R 

As$ay. — Similar  to  that  for  citrated  caffeine.     For  details  sec  U.S.  P.,  p.  98. 

Remarks, — ^This  new   oflScial   caffeine   compound   contains  from   46 
1*0  50  per  cent,  of  that  principle  and  is  used  because  of  its  greater  solu- 
ibility  in  water.     It  is  therefore  used,  when   hypodermic   injections  of 
caffeine  are  indicated. 

Dose. — By  mouth,  300  milligrammes  (5  grains).  Hypodermic,  200 
milligrammes  (3  grain.^). 

CaffeiniB  Sodio-SaUcylas   (N.F.)  is  a  mixture  of  equal  amounts  of  caffeine  and 
lium  salicylate  and  is  used  like  the  official  sodio-benzoate  preparation  described 

CAFFEINA   CrrRATA— Citrated    Caffeine 
(Caffein,  Git,) 

Caffeine  citrate  contains,   when  dried  to  constant  weight  at  6CC.»  not  less  than 
4S  per  cent,  of  anhydrous  caffeine  (CtHuN^O*  =^  194.12.1 
C&ndtruted  Recipe. 

Dissolve  50  Gm.  citric  acid  in  100  mils  of  hot  distilled  water,  add  50  Gm.  eaffeine 
^iJid  evaporate  to  dryness  on  a  water-bath.     For  details  see  UAP.,  p.  86. 
^utnmarited  Dttcription, 

White  powder;  slightly  bitter,  acid  taste;  forms  syrupy  solution  with  imall  amount 
f  water,  precipitates  caffeine  on  addition  of  more  water*  but  makes  a  clear  soJutiiui 
^when  more  water  is  added.     For  details  see  U.S.P.,  p.  Sd. 

For  UsU  far  idenHty  and  for  impurities  Tartaric  acid  (does  not  color  sulphuric 
add  more  than  yellow).     Heavy  metab  (the  hydrogen  sulphide  test),  see  U.S.P, 
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Outline  of  Assay. — Dissolve,  make  alkaline  with  sodium  hydroxide  and  *' shake 
out**  with  chloroform.  The  chloroform ic  solution  is  evaporated  and  tht*  riMtidtir  t« 
dried  and  weighed.     For  details  see  U.S. P. 

Remarks, — C  it  rated  caffeine,  as  pven  above,  is  made  by  blinding 
caffeine  with  citric  acid.  The  union  is  not  a  definite  one,  like  thi^  alks* 
loidal  salts,  hence  the  product  is  called  **citrated/*  and  not  ''citrate  of." 

It  is  chiefly  used  for  making  the  effervescent  salt. 

Dose. — 300  milliKrammes  (5  grains). 

CAFFEINA  CITRATA  EFFERVESCEKS— Effervescent  Citrated 

Caffeine 

(Caff.  Cit.  EffO 

It  contains  not  le«»  than  13  per  cent,  of  anhydrous  caffeine  [CiHitN^Os  •  194.121. 
Condensed  Recipe, 

Mix  195  Gm.  powdered  citric  acid  Tvith  40  Gni.  citrated  caffeine  and  with  300 
Gm.  powdered  tartaric  acid.  Then  add  570  Gm.  sodium  bicarbonate*  heat  the  mixtttre 
on  fflasfi  f>lates  in  oven  at  93*  to  104^0.  antl  when  soft,  granulate  by  rubbing  through 
a  No.  6  sieve.     For  detaib.  see  118  P..  p.  87. 

Outline  of  A smu.— Dissolve  about  5  Gm.  of  the  compound  (accurately  weight) 
in  water»  make  alkaline  with  sodium  hydroxide,  shake  out  with  three  ^rtiona  of 
chloroform-  Evaporate  the  chloroformic  extract  dry  and  weigh  the  residue.  For 
details  aee  U.S.P,,  p,  87. 

Remarks, — Effervescent  citrated  caffeine  is  made  similar  tx5  the 
other  effervescent  salts,  viz.,  by  rubbing  the  chemical  (citrated  caffeine 

in  this  case)  with  sodium  bicarbonate,  tartaric  acid,  and  citric  acid, 
eoftening  mass  by  wat€>r-bath  heat,  and  granulating  by  running  through 
a  coarse  sieve.  This  product  is  a  pleasant  effervescent  remedy  for 
headache  and  nervous  disorders,  and  is  intended  to  replace  the  many 
proprietary  preparations  of  similar  character  on  the  market. 
Dose, — 4  Gm.  (60  grains). 

THEOBROMINiE  SODIO-SALICYLAS— Theobromine  Sodio- 

Salicylate 

(Theobrom.  Sodio-Sal.) 

Sodium  Theobromine  |C7H70jN4Na  -  202.10)  and  Sodium  S-i- -u*<.  fXaCtHiOf- 
«  160.04)  in  approximately  molecular  proportions.     It  yieldn^  w  i  to  conatant 

weight  in  a  desiccator  over  jsjiulphuric  acid,  not  less  than  4b.5  per  theobromine 

[C:H»OsNi  -  ISO  J  01.     Preserve  it  in  well-cloaed  containers. 
S  a  rn  marized  DeacrifJtio  n , 

White  odorless  powder;  sweet iflh,  aahne.  somewhat  alkaline  taste;  abiorbs  carbOQ 
dioxide  from  the  air  and  liberates  theobromine;  soluble  in  about  1  part  of  wailf; 
aqueous  solution  should  be  colorless  and  not  more  than  opalescent;  ignites  im  heBtiag, 
leaving  a  residue  of  sodium  carbonate.     For  details  see  t.S.P.,  p,  440, 

For  t^ttlH  for  uU^ntity,  for  impurities:  Caffeine  (alkaline  solution  on  shaking  witJi 
chloroform  and  evaporation  of  the  chloroformic  extract  Icnves  not  luurr  than  0,5 
per  cent,  of  residue).  Sodium  carbonate  (dissolves  *m  sulphuric  acid  w^ithout 
cfrervcMcence).  Organic  impuritiea  fthe  sulphuric  acid  solution  onlv  faintly  colored)| 
aee  U.8.P, 

Ouiiint  of  Assay. — The  sample  is  first  titrated  with  normal  hydrochloric  acid 
V.S,  The  reaulting  fluid  is  allowed  to  stand  for  three  hours,  the  prrciprtjited  Uiec^ 
bromine  is  collected,  dried  and  weighed. 

Remarks.— ThiB  new  offieial  compound,  usually  sold  imder  the  trade 
name,  diurelin,  is  sodium  theobromine  salicylate,  and  is  made  by  com- 
bining one  molecule  of  sodium  theobromine  with  one  molecule  of  sodium 
galicyUitc.     It,  therefore,  should  contain  about  49  per  cent,  theabrofi 
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It  occurs  in  a  white  powder,  which  is  comparatively  unstable  in  air,  break* 
inp  up  through  the  loss  of  carbon  dioxide,  and  for  this  reason  diuretin 
should  never  be  dispensed  in  powder  papers*     It  is  given  as  a  diuretic, 
Dom^ — 1  gramme  (15  ^ains). 

THEOPHYLLINA— Theophylline 
(Theophyll* — Dimethylxanthine) 

An  organic  base  [CtH.OjN,  +  H.O  or  1  ;  3  CiHa(CH*),  0,X|  +  H,0  =  198.121 
isomeric  with  theobromine.     It  is  found  in  small  amounts  in  the  leaves  of   Thea 
nnensis  lion^  (Fain.  Ttmstramiacf'^ti)  and  \s  also  prepared  synthetically 
Summariud  Description. 

White  crystalline  powder;  bittex  taste;  m>luble  in  about  100  parte  of  water  and  in 
about  65  parts  of  alcohol;  sparingly  soluble  in  ether;  melts  between  260^  and  272''C. 
For  detaOs  see  U.S. P.,  p.  44L 

For  UsU  for  ukntiiy,  for  impurUk^:  Caffeine  theobromine  or  paraxaiithine  (soluble 
in  sodium  hydroxide  T.S.  and  in  ammonia  water).  Organic  im  pun  ties  (does  not 
eolor  sulphuric  acid  more  than  faint  yellow),  see  U.S*P. 

Remarks* — This  new  official  compound »  which  is  isomeric  with  theo- 
bromine, is  found  in  tea  but  is  usually  made  synthetically  by  methylating 
uric  acid.  It  is  a  whit^?  crystalline  powder,  sparingly  soluble  in  water 
and  is  a  powerful  diuretic.  One  commercial  form  is  sold  under  the  name, 
iheocine. 

Dose. — 250  milligrammes  (4  giains). 

GUARANA— Guarana 

A  dried  paste  consisting  chiefly  of  the  crnshed  seeds  of  Fauliinia  Cupana  Kunth 
(Fam.  SapindacecEJ f  yielding  not  less  than  4  per  cent,  of  caffeine. 

Constituents^ — Caffeine,  usually  5  per  cent.,  pauUitannie  acid,  ^m, 
resin,  volatile  oil,  etc* 

Remarks. — Guarana  is  the  seed  of  PQidlinia  Cupana^  ground  up, 
made  into  a  paste  with  water,  rolled  into  cylinders,  and  dried,  either 
by  the  sun  or  by  the  heat  of  a  slow  fire.  Its  manufacture  is  in  the  hands 
of  the  Brazilian  Indians,  and  is  most  primitive.  The  active  ingredient 
of  guarana  is  the  same  as  that  found  in  coffee  and  tea — the  official 
caffeine.     The  pharmacopot^ial  assay  will  be  explained  in  Part  V. 

Medical  Properties. — Stimulant,  somewhat  diuretic.  Administered 
in  the  form  of  the  official  fiuidextract  (p.  244),  the  elixir  is  a  popular 
preparation,  and  the  recipe  for  it  will  be  found  in  the  National  Formulary 
(p.  209). 

Dose, — Of  drug,  2  grammes  (30  grains)* 

Kola  N.F.^  the  seed  of  Sterculia  acuminatUy  has  lately  come  into  popularity  as  a 
stimulant.  Kohi  contains  caffeine;  theobromine;  kolatin.  CiHioO«,  crystals  that 
oxidize  to  kola  red;  kolaiein,  a  phenol,  similar  to  phloroglucin, 

CoHml  Tosta  N.F.,  the  roasted  seed  of  Coffea  Arahica,  and  tea,  the  leaves  of  Thea 
c/nnenais,  also  owe  their  activitv  to  caffeine. 

Chocolate,  the  ground  seed  of  Theohnmia  cacao^  and  cocoa  which  represents  the  same 
weed  exhausted  of  its  fat  (see  oil  of  theobroma,  p.  659)  are  well  known  as  ingredients 
"  beverages  and  confectionery.  Besides  the  fat,  chocolate  contains  theobromine, 
fttos&ns,  arabinosM?,  galactose  and  glucose.  Cocoa  ts  now  being  used  extensively  in 
_  armacy  aa  a  flavor  and  as  a  masker  of  the  taste  of  bitter  substances.  A  mono- 
giraph  on  cacao  prctparala,  or  »olubU  cocoa,  is  given  in  the  National  Formulary* 

SIMPLER  RINGED  COMPOUNDS 

Up  to  this  time  we  have  considered  compounds  in  which  the  carbon 
atoms  are  linked  together,  one  after  another,  in  the  nature  of  the  linkB 
a  chain,  but  even  as  the  rtid  links  of  a  chain  can  be  in  turn  Unked, 


682  PRINCIPLES   OF   PHARMACY 

forming  an  endless  chain  or  ring,  so  can  end  carbon  atoms  under  certain 
circumstances  be  persuaded  to  Unk  together,  forming  organic  bodies  of 
a  ring  nature  We  have  already  discussed  the  unsaturated  chain  com- 
pound. 

Propylene^  CHs»CH — CHs,  and  from  it  can  be  made  the  isomeric  trimttkylm^ 
having  tne  formula 

CH, 


CH, CH,. 

This  represents  the  simplest  rin^. 

In  furane,  C4H4O,  we  have  a  rms  of  four  carbon  atoms  in  which  the  end  caifooo 
atoms,  however,  are  not  directly  combined,  but  are  linked  by  aid  of  an  oxygen  atom, 
as  shown  in  graphic  formula. 

In  thiophene,  C4H4S,  we  have  a  similar  body,  in  which  the  end  carbon  atomfl 
are  linked  by  aid  of  the  sulphur  atom. 

PSrrrol,  C4H4NH,  is  a  similar  body  in  which  the  end  carbon  atoms  are  attached 
by  means  of  the  NH  group,  these  three  being  expressed  below  by  graphic  formuLu: 

Furane.  Thiophene.  Pyrrol. 

CH=CHv  CH=CHv  CH-CHv 

i  /O  1  /S  J  >NH 

Of  these  three  bodies,  furane  and  thiophene  are  of  little  pharmaceutic  interest^ 
the  latter  substance  being  discovered  by  Victor  Meyer  as  a  constituent  of  bensene, 
with  which,  curious  to  relate,  it  has  not  merely  been  combined  without  discovery » 
but  actually  gave  chemical  test,  which,  for  a  long  period,  masqueraded  as  a  test  for 
the  identity  of  benzene. 

Pyrrol  is  of  interest  to  us  chiefly  as  the  basis  of  one  of  the  best  known 
iodoform  substitutes,  iodoL 

lodol  (U.S.P.  VIII)  discovered  by  Ciamician  and  Dennstedt  in  1882,  is  tetraiodopyr* 
rol,  as  shown  by  the  following  formula: 

CI=CIv 

>NH. 


CI -CI/ 


It  is  made  by  directly  combining  iodine  with  pyrrol,  and  has  the  highest  iodine 
contents  of  any  org^anic  substance  save  iodoform,  and  is  greatly  superior  to  that  body 
in  being  devoid  of  its  disagreeable  odor.     It  is  a  useful  antiseptic. 

A  body  of  composition  similar  to  pyrrol  is  pyrazolj  and  a  derivative 
of  this,  phenyl-dimethyl-pyrazolon,  is  the  valuable  synthetic,  anH- 
pyrine.  Below  is  given  the  formula  of  each  of  these  substances  for  sake 
of  comparison: 

Pyrazolon.  Antipyrine. 

CH  =  N    V  CH,   CH, 

CHr-C(K  C N  . 

ANTIPYRINA— Antipyrine 
(Antipyr.  Phenazone) 

Phenyldimethylpyrazolon    [C,iHi,N,0   or   C,HN,0(CH,)rC,H,- 188.121.     Fn- 
serve  it  in  well-closed  containers. 
Summarized  Description. 

White  crystalline  powder  or  tabular  crystals;  slightly  bitter  taste;  soluble  in  less 
than  1  part  of  water  and  in  about  one  part  of  alcohol;  in  about  1.5  parts  of  chloroform 
and  in  about  thirty  parts  of  ether;  melts  between  111''  and  113X.  For  details  see 
U.S.P.,  p.  51. 

For  tests  for  identity  and  for  impurities  (heavy  metals)  see  U.S.P.,  p'.  51,  and  also 
Part  V  of  this  book. 
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Remarks. — Antipyrine  is  made  by  treating  ethyl-diacetic-ester  with 
phenylmethyl-hydrazine.  It  occurs  in  the  form  of  a  white  powder, 
soluble  in  one  part  of  water,  and  melting  at  about  113°C.  Its  most  likely 
substitute,  antifebrin,  melts  at  about  the  same  point,  but  it  is  interesting 
to  note  that  antipyrine  mixed  with  antifebrin  does  not  melt  at  113°C., 
but  at  45**C.,  so  the  melting-point  is  a  valuable  means  of  detecting 
admixture.  When  antip>Tine  is  triturated  with  sodium  salicylate  or  with 
chloral  hydrate,  it  liquefies. 

Antipyrine  is  one  of  the  most  valuable  of  the  antipyretics,  the  con- 
sumption in  America  and  Euroj)e  being  enormous.  It  was  not  recog- 
nized by  the  pharmacopoeia  until  the  eighth  revision,  as  it  was  a  monopoly, 
the  patent  being  controlled  by  a  German  chemical  firm.  Its  use  is  not 
free  from  danger,  hence  pharmacists  should  be  careful  in  recommending 
it.  In  fact,  it  should  not  be  administered  except  by  direction  of  a 
physician. 

Dose. — ^300  milligrammes  (5  grains). 

The  large  demand  for  antipyrine  gave  rise  to  the  manufacture  of 
chemicals  of  similar  character.  Among  these  are  bemopynne  (anti- 
pjTine  benzoate),  salipyrine  (antipyrine  salicylate),  and  iodopyrine, 
with  an  atom  of  iodine  replacing  an  atom  of  hydrogen  in  phenyl  com- 
pound.    Hypnal  is  a  combination  of  antipyrine  and  chloral. 

We  have  just  mentioned  ring  compounds  containing  three  and  four 
carbon  atoms  respectively;  a  similar  ring  body,  containing  five  carbon 
atoms,  is  pentamethylene: 

CH, 

C^  CH, 
CH,— CH, 

This  is  of  no  interest  in  pharmacy,  and  is  merely  mentioned  as  a  step 
toward  the  ring  compounds  of  real  value — those  possessing  six  carbon 
atoms. 

The  saturated  ring  compound  having  six  carbon  atoms  has  the 
formula  C6H12. 

This  body  can  be  considered  as  hexane  (CeHu)  (Formula  I),  with  a 
hydrogen  atom  from  each  end  carbon  atom,  which  are  then  linked 
by  the  free  bonds,  giving  the  structure  shown  in  Formula  II. 


Formula  I. 

Formula  II. 

H 

H 

_^_.,j 

^j  _^ 

H— C^H       H       H— C:— H 

H— C— H       H       H— C— H 

H— C— H       H       H— C— H 

H— C— H       H       H— C— H 

-  C— H       H 

^^^^^^^-"^^^^ 

1 
H 

H 

This  body,  C6H12,  is  called  hexamethylene  or  hexahydrobenzene. 

HEXAMETHYLENAMINA— Hezamethylenamine 

(Hezam. — Hexamethylene-tetramine) 

A  condeiiBation  product  of  ammonia  and  formaldehyde,  hexamethylene-tetramilia 
[(CUt)iN4  -  140.14].     Preserve  it  in  well-closed  containers. 
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Summarized  Description, 

Colorless,  lustrous  crystals  or  white  crystalline  powder;  soluble  in  about  1.5  psrli 
of  water;  in  about  ten  parts  of  alcohol  and  in  about  230  parts  of  ether;  sublimes  ai 
263^0.  without  melting,  partially  decomposing.     For  details  see  U.S.P.,  p.  212. 

For  tests  for  identity  and  for  impurities  (heavy  metals,  sulphate,  chloriae»  ammoii- 
ium  salts)  see  U.S.?.,  p.  212  and  also  Part  V  of  this  book. 

Remarks. — While  hexamethylenetetramine  can  in  some  respecrts  be 
best  discussed  at  this  place,  from  the  purely  chemical  standpcnnt  it 
might  be  better  considered  as  a  condensation  product  of  formaldehyde, 
from  which  it  is  made.  In  truth,  it  has  but  Uttle  in  common  with 
hexamethylene,  discussed  above,  its  structure  being  quite  different 
from  that  chemical,  its  graphic  formula  being — 


OHt  OMs  OMs 


^/Ch/'^Nch.^^ 


cHr 

It  is  known  in  commerce  as  q^stogen,  formin^  urotropin^  etc.,  and  is 
used  as  a  uric-acid  solvent  and  urinary  antiseptic. 

Dose. — 250  milligrammes  (4  grains). 

From  hexamethylene  (CeHis)  it  is  but  a  simple  step  (theoretically) 
to  benzene,  CeHe  (or  benzol). 

If  from  the  graphic  formula  of  hexamethylene  given  above  the  six 
hydrogen  atoms  inside  the  hexagon  are  removed,  and  freed  bonds  of 
the  carbon  atoms  are  linked,  we  get  the  formula  of  benzene: 

Formula  III. 
H 


1  I 


k 

Observe  in  the  latter  formula  we  have  a  hexagon  or  ring  of  six  carbon 
atoms,  each  linked  to  one  neighbor  by  one  bond,  and  to  the  other  by 
two  or  by  *'  a  double  bond,"  as  we  say.  We  have  stepped  from  the  fatty 
to  the  aromatic  hydrocarbons — from  the  chain  to  the  ring  series. 
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BENZENE  AND  FTS  DERIVATIVES 

Up  to  this  page.  Part  IV  has  been  devoted  to  the  chain  or  fatty 
8,  they  being  so  called  because  a  large  number  of  their  compouncfe 
of  fatty  character.  The  next  class  of  organic  chemicals  to  consider 
\s  the  aromatic  series;  so  called  because,  among  them,  are  found  most  of 
the  aromatic  substances  in  general  use.  All  contain  as  a  nucleus  a  ring 
compound,  based  on  the  benzene  type  of  hydrocarbons.  For  convenience, 
those  compounds  like  benzene,  (where  tlie  ''ring**  is  made  up  of  carbon 
atoms  only)  are  called  orthocycUc,  while  those  containing  elements  other 
than  carbon,  like  pyridine  fp.  795)  are  called  heterocyclic. 

The  graphic  fornmla  of  Ix'nzene  given  in  the  preceding  chapter  is 
the  one  generally  accepted,  it  answering  best  all  the  requirements  of  a 
body  having  the  formula  C«He. 


A. 
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This  formula  is  the  one  suggestoil  by  Professor  KektJ^,  of  Bonn, 
who^e  work  on  this  very  difficult  subject  has  given  him  a  place  among 
the  great  pliilosophers,  and  one  of  the  most  striking  proofs  of  the  truth 
of  Kekul^'s  formula  is  the  fact  that  it  has  withstood  the  criticism  of 
fifty  years,  and  is  more  firmly  accepted  now  than  ever  before. 

The  chief  difficulty  of  ascribing  graphic  formulas  of  the  body  C^H| 
was  found  in  reconciling  the  formula  to  the  totravalency  of  the  CHrlK>n 
atoms.  As  shown  on  the  precefling  page,  there  is  known  a  ring  com- 
pound containing  six  carbon  atoms  united  by  single  bonds.  This  mean.** 
two  hydrogen  atoms  attached  to  each  carlwjfi  atom,  a  body  having  the 
formula  CeHn.  For  a  body  to  have  the  formula  C,jHfl  means  that  everj* 
one  of  the  six  carbon  atoms  will  have  one  unsatiu^ated  bondt  a  theory 
first  advanced  by  Kekul^. 

Other  graphic  formulas  for  benzene  have  been  suggested,  and  the^e 
are  pictured  below.  Thus,  in  Klaus'  formula,  the  extra  V>onds  of  the 
carbon  atoms  are  placed  diagonally  from  carbons  to  carlion  atom. 

Baeyer  considers  these  extra  bonds  as  gravitating  toward  the  center 
of  the  compound  without  forming  a  distinct  union  with  any  other  bond, 
while  Ladenberg  assumes  a  totally  different  form,  pictured  below  and 
called  the  prism  form: 


Benzene  Fohmui/as. 


KekuM. 


ladenberg. 


Each  of  the^e  separate  formulas  has  its  advantages,  and  each  shows 
some  difficulties  in  reconciling  them  to  the  facts.  And,  aft^er  all  the 
arguments  are  weighed,  the  time-honored  Kekul6  formula  seems  the 
most  satisfactory. 

Benzene  is  what  is  commercially  called  benzol,  preference  being  given 
to  the  first  name,  because  of  the  desire  to  limit  the  termination  *'ol" 
to  the  alcohols.  In  this  case  the  change  is  unfortunate,  inasmuch  as  it 
leads  to  confusion  between  this  aromatic  body  and  the  official  benxto, 
which  is  a  petroleum  product,  of  character  totally  different  from  the 
benzene  of  which  we  are  now  speaking. 

Benzene  was  discovered  by  Faraday  in  1825.  It  was  found  in 
coal-tar  in  1845  by  Hoffman,  whose  researches  into  the  formation  of 
dye-stuffs  was  a  wonderful  impetus  to  the  benzene  industry.  Benzene 
can  be  made  by  distilling  benzoic  acid  with  chalk,  but  now  practically 
the  entire  output  is  from  coal-tar,  that  side-product  in  the  manufacture 
of  coal-gas  from  which  so  many  valuable  8>Tithetics  have  been  made 
in  recent  years. 

Benzene  in  itself  has  comparatively  limited  use,  being  emplo>*ed 
almost  entirely  as  a  solvent  for  fats  and  the  like.  It«  derivatives,  how- 
ever, are  very  numerous,  and  many  of  them  of  great  conunercial  value. 

The  statement  given  al>ove  of  the  danger  of  confusion  of  benzene 
with  benzin  makes  a  simple  test  of  distinction  l>etween  these  two  bodies 
advisable,  and  this  we  have  in  their  action  on  carbolic  acid.     Beni 
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does  not  dissolve  phenol,  while  benzene  does.  By  treating  benzene  with 
concentrated  nitric  acid  and  subsequent  distillation  we  are  able  to  replace 
one  of  the  hydrogens  of  benzene  by  an  NO2  group,  giving  us  nitrobenzene, 
CeHftNOj,  which  is  commercially  called  oil  of  mirhanej  and  very  errone- 
ously called  artificial  oil  of  bitter  almondj  by  reason  of  its  somewhat  similar 
odor.     Oil  of  mirbane  is  used  as  a  perfume  for  cheap  soap. 

Phenols  are  a  class  of  alcohols  peculiar  to  the  benzene  series,  the 
hydroxyl  being  attached  directly  to  the  benzene  nucleus,  and  its  simplest 
example  is  the  ordinary  phenol,  which  is  generally  known  as  carbolic 
acid,  and  which  can  be  considered  as  the  hydroxide  of  phenyl,  the  latter 
word  being  the  designation  of  the  radicle,  CeHs.  These  phenols  are 
like  alcohols,  inasmuch  as  they  form  ethers,  an  example  of  which  is  the 
phenyl  methyl  ether,  CbHsOCHs,  commercially  known  as  anisol,  and, 
like  the  alcohols,  form  esters,  an  example  of  which  is  the  official  salol 
(phenyl  salicylate).  However  they  are  unlike  the  primary  alcohols, 
inasmuch  as  they  do  not  oxidize  to  aldehydes,  and  in  most  reactions  will 
resemble  the  tertiary  alcohols,  it  being  a  very  difficult  matter  to  oxidize 
same,  although  Jcetones  are  sometimes  formed. 

As  stated  above,  the  best  known  phenol  is  what  is  known  as  carbolic 
acid,  and  this  is  called  an  ''acid"  because  it  forms  salts  with  the  alkalis. 
Prom  it,  for  example,  we  obtain  sodium  carbolate  (CeHsONa)  and  potas- 
sium carbolate  (CeHsOK).  It  must  be  recalled,  however,  that  even  the 
alcohols  of  the  chain  series  yield  similar  compounds,  for  instance,  sodium 
alcoholate,  C2H60Na  (p.  591).  The  carbolate,  however,  differs  from  the 
alcoholate,  inasmuch  as  this  can  be  made  from  carbolic  acid  by  simply 
treating  with  alkali,  whereas  to  make  a  sodiuin  compound  from  alcohol 
requires  treatment  with  the  metal  itself. 

The  phenols  possess  most  of  the  reactions  of  the  benzene  nucleus 
from  which  they  are  derived;  that  is,  the  hydrogen  of  the  benzene  nucleus 
can  be  replaced  by  chlorine,  the  NO2  group,  and  the  like.  An  official 
illustration  of  such  a  modified  phenol  obtained  is  sodium  sulphocarbolate 
(p.  439). 

The  following  derivatives  of  benzene  are  of  interest  in  pharmacy: 

Phenol,  U.S.P CeHftOH. 

Liquefied  phenol,  U.S.P 87  per  cent,  solution  of  phenol 

Crude  carbolic  acid,  U.S.P.  1890. 

Anisol CeH,— OCH,. 

OH 
Phenolsulphonic  acid C^H*  <so  H 

Trinitrophenol,  U.S.P C,H2(N0,),dH. 

Guaiacol,  U.S.P ^•^*<OCH,. 

Guaiacol  carbonate,  U.S.P (CeH40CH,0)tCX). 

Resorcinol,  I'.S.P C.H4(OH),. 

Pyrogallol,  U.S.P CHiCOH),. 

Anilin CeH.NH,. 

Methelthionine  hydrocliloride,  U.S.P C,eH,gN,Sa.+3H,0 

Sodium  indigotin  disulphonate,  U.S.P Ci«H80jNi(S0»Na)j 

Acetanilide,  U.S.P CeH^NHCHjO. 

Acetphenetidine,  U.S.P CH*  <xh'c2H,0. 

PHENOI^Phenol 

(Carbolic  Acid) 

Hydroxybenzene  obtained  from  coal-tar  or  made  synthetically.  It  contains 
not  less  than  97  per  cent,  of  CeH*OH  (94.05).  Preserve  it  in  well-closed  containers, 
protected  from  light. 


em 
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Summarwfi  Dttcription. 

rnlf>f!r«*,  int/?Tliireil,  needle-flhaped  crystAls  or  white  crystallme  i 
t  red;  tlmriicleristic,  Bomewhat  aramntic  odor;  strangly  caustic^  soliiblp 

*'n  pari •<  uf  water ;  vc-ry  soluble  in  alcohoL  glycerin,  chloroform,  efchrr,  cjirbofil 

(Jj  :il;j!iiii<    nml    in  fixr^l  and  volfttite  otb;  melu  when  gently  wannedj  ^^'^irfpf**  ftt^ 
riH  I''  ;  lir^iicfirM  i,n  .nrirlition  of  8  per  cent,  of  water,    F6r  details  see  UAP*,  p.  3l<k 
For  €i.^M(^jfv  ttf*o  I  .S.P.,  und  alijo  Part  V  of  this  book. 

Htmarka. — This   phetiol   was  discovered  by  Runge^  io   1834,  as  &. 
constituent  of  coal-tar,  from  which  it  is  separated  by  contact  withj 
potai^ium   hydroxide  (thus  forming  potassium  carbolat^);   sepamtion} 
of  the  acid  from   i)otassium  carbolate  by  treating  with  sulphuric  acid] 
and   fractional   diHtillation   of   the   freed   product.     Carbolic   acid    has 
ulsci  bei*n  inadt*  8yntlM*tically  from  benzene  by  conversioQ  of  benzene 
into  8odiiin^  phenolsulphonatc,  CaHaSOjiXa,  and  fitting  this  with  sodium 
hydroxidt*,  when  Hodium  carbolate  and  sodium  sulphite  are  produce*!: 

CH^O.Na     +     2N]iOH     =     CHftONa     -f-     Nft,SO,     +     H^ 

The  oftit'ial  carbolic  acid  occurs  in  colorless,  needle-shape<l  crystal.4  j 
having  a  charactiTistir  udor  and  sweetish  taste.  It  should,  however,  ] 
never  Ix!  tasted  in  concentrated  form. 

The  solubility  of  the  crystalline  carboUc  acid  is  a  matter  of  interest. 
(hi€  hundred  parln  dissolve  eiihi  parti  of  water  to  a  clear  liquid.  If  more 
water  be  added,  it  clouds,  since  the  acid  will  dissolve  no  more.  This 
cltHuliness  is  continued  until  IMO  parts  of  water  have  lieen  added, 
when  the  conditions  arc  reversed  and  the  water  dissolves  the  acid. 

Some  of  the  crystalline  carl>olic  acids,  especially  those  of  English 
niaiiufneture,  acquire  a  reddish  tint  on  standing,  and  the  origin  of  ihid  ! 
disaKreeiible  phenomenon  has  been  a  matter  of  considerable  discu^ion. 
Some  clainj  that  the  nitrogen  <jf  the  air  acts  on  the  phenol,  forming  one 
of  the  numerous  dye-stuflfs  obtained  from  lienzene;  others  think  it  due 
to  organic  impurities,  some  think  that  copper  contamination  is  the  cause; 
while  ((iiiljs  states  tliat  it  is  due  to  the  condensation  of  the  phenol  mole- 
cule*^ to  pheiioquinone  and  other  quinone  derivatives.     The  removal  of  j 
this  color  is  a  matter  of  considerable  difficulty;  the  only  perfect  way  is  f 
by  the  rcfhslillation  of  the  phenol,  an  operation  that  cannot  be  safely 
jK^rformed  in  the  ordinary  la!x>ratory. 

1 1  must  Ih>  borne  io  mind  that  the  vapors  of  phenol  are  inflatn- 
nud>le»  and,  therefore,  great  care  should  l>e  itsed  in  melting  sam^  tail 

of  heat ;  in  fact,  the  l>est  way  to  melt  the  substance  is  to  dip  tli  -  in 

heated  wuter  rntluT  than  to  heat  the  mass  direct,  even  on  a  water-bath* 

CarboUc  acid  has  a  numlxT  of  characteristic  reactions,  among  which 
may  be  cited  the  violet-blue  color  it  gives  with  a  drop  of  ferric  chloride 
solution,  its  coagulating  action  on  albumin  and  collodion,  and  the 
yellow  precipitate  with  bnunine.  The  first  two  tests  are  of  interrsl 
ns  distinguishing  U*tween  itself  and  creosote,  cart»oUc  acid  betiig  a  frr- 
queiit  substitute  for  the  more  costly  wood-tar  product.  The  firomioe 
reai  tion  is  of  interest  as  the  basis  of  the  volumetric  estijiuila  of  cmriiatte 
aeid  l^stx*  Part  V), 

As  mentioned  al>ove,  carbolic  acid  c^n  be  liquefied  by  Ji4diliim  of 
8  per  cent,  of  water.  This  solution,  however,  is  scarcely  as  desirmbk 
as  one  liquefied  by  an  addition  of  a  small  quantity  of  dcobol  although 
even  that  may  be  objectionable  on  account  of  poi^^ible  irritating  c^ualiUca 
of  the  alctihoL  Thid  solution,  the  so-called  95  per  cent.  carboUc  add, 
ia  what  is  gener  "  '  >ensed  in  answer  to  calU  for  pure  carboKe  acid 
insteiul  of  the  cr:  tusel ve^.     The  extended  use  oi  thas  9S  per  i 
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earboTicacid  by  suicides,  and  the  almost  invariabk^  fatal  result  t^  from  use 
in  thii*  way,  has  brought  about  legislation  in  several  parts  of  this  country 
prohibiting  its  sale  exeept  upon  a  physician's  prescription. 

Carbolic  acid  is  one  of  the  most  valuable  of  all  antiseptics^  its  genni- 
cidal  actioTi  being  due  to  the  fact  that  it  coagulates  alburain.  In  full 
fitrength  it  is,  as  mentioned  above,  a  very  caustic  poison.  The  antidotes 
are  8>TUp  of  lime,  or  a  tumblerful  of  solution  of  potassium  permanganate, 
1  in  1000,  or  gastric  lavage  with  10  per  cent,  alcohol.  For  phenol  burns, 
the  skin  should  be  washed  wdth  alcohol,  etlier,  glycerin,  or  oils.  The  latter 
should  never  be  used  internally  as  an  antidote. 

The  official  preparations  of  carlx)lic  acid  are  a  2.25  per  cent,  ointment 
and  the  glycerite,  which  contains  20  per  cent,  of  phenol.  In  some 
sections  carholic  m/,  made  by  combining  phenol  with  either  olive  oil  or 
cotton  seed  oil,  in  proportions  from  one  to  nineteen,  is  a  favorite  remedy 
for  cuts  and  sores.  The  National  Formulary  recognizes  this  preparation 
under  the  title,  Oleum  phenolatum. 

Dose* — 60  milligrammes  (1  grain). 

PHENOL  LIQUEFACTUM— Liquefied  Phenol 
(Phenol  Liq. — Liquefied  Carbolic  Acid) 

A  liquid  coQtaining  not  less  th&n  87  per  cent,  of  C«HiOH  (94.05). 
Condensed  Reripe. 

Liquefy  phenol  by  heating  an  uncorked  container  on  a  wat«r4)ath,  then  add  one 
part  of  distilled  water  to  eacn  nine  parts  of  phenoL  For  details  see  U.S. P.,  p.  317. 
SummoH^fd  Descripiwn, 

''  '  '  -  Hquici^  sometimes  turning  red  on  atjinding;  characteristic^  somewhat 
ar*  itir;  ver>^  caustic,  whitening  skin  and  mucous  membrane;  miscihle  with 

al*.Mii<'«.  '  Uier  or  Kly*^*^'rin;  miscihle  with  water  only  after  admixture  with  glvcerin; 
tp,  gr.  1.055;  boils  not  higher  than  182*C.     For  details  see  T.S.P.^  p.  317. 

For  ie9ts/or  identity,  for  impurUies  and  for  assays  see  phenol  ana  abo  Part  V  of  this 

Remarks, — As  mentioned  under  Phenol^  that  chemical  forms  a 
permanent  liquid  b}'  the  addition  of  from  8  to  10  per  cent,  water,  and 
this  liquid  has  been  given  pharmacopocial  recognition.  Its  use  is,  of 
course,  the  same  as  phenol. 

Dose, — 0.05  mil  (1  minim). 

Phenol  lo datum  (N'.FO,  or  iodized  phen&i^  is  mode  by  warming  together  iodine 
(20  per  cent.),  phenol  (60  per  cent.)  and  glycerin. 

liquor  lodi  Phenolatis  (N.F.),  or  Botdtonm  soUtiiont  is  a  colorless  mixture  made 
from  Uquefied  phenol  (6  mils  to  the  liter)  eomt>ound  solution  of  iodine,  glycerin  and 
water.  Phenol  being  an  unsaturated  body,  alisorba  the  io<line  even  as  benzene  does, 
and  the  iodine  compound  is  colorless. 

Addum  Carbolicum  Crudum  (U.S. P.  1890). — Crude  carbolic  acid  \s  a  liquid  con- 
asting  of  varioua  constituents  of  coal-tar  obtained  by  fmctional  distillation.  The 
ofliciiu  crude  carbolic  acid  is  a  nearly  colorless  or  reddish  or  brownish-red  liquid, 
and  poapeapco  a  characteristic  odor.  The  true  c»«rl''^^"'  "  '-'  ^^"Mnarily  so^-^  "*  ^'  -res 
l«|MOM*iitfl  a  ver>"  dirty  black  liquid,  which  has  i  .  ils  it  is  ly 

VMkened  by  addition  of  water.     Crude  carbolic  a«  i  i  rely  as  a  ili  nt, 

for  which  purpose  it  is  better  than  the  crystalsp  becauise  it  eontainfl  a  largi3  quantity 
of  creeol  in  addition  to  its  chief  constituent,  phenol. 

Anisol,  C«HtOCHj,  as  mentioned  above,  is  phenylmcthyl-ether.  We  have 
ftln^ady  learned  that  if  methyl  alcohol  and  ethyl  alcohol  are  comtined  in  the  presence 
of  sulphuric  acid,  there  wilf  be  yielded  methyl-ethyl-^''  1  in  the  same  way  if 

methyl  alcohol  and  phenol  are  mixed  in  the  presence  i >t  acid,  methylphenyl- 

eUi€r»  or  imi-'^^   '^  '^f-^^duced.     A»  '♦^  n^T*  »■  ^^^(T,yt^<^■k^  u  ,..  tived  from  odof  anise-- 

During  tlu  J  War,  an  i  •  remedy  for  bcMiy  vermin. 

A*  the  '  itton  of  n*'  > 'l  untiiwe  had  discussed 

iaiieylic  acid^  it  id  consistent  to  refer  the  oHiciid  phenyl  saiicylalej  or  talol^  to  the  i 
_boMmig. 

41 
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TRINITROPHENOL— Trinitrophenol 
Trinitrophen. — Picric  Acid) 

Trinitrophenol  [C^HiOtN,  or  C«H,(OH)(NO,),  1 :2  : 4 :6 -229.05.1  Preserve  it 
in  well-stoppered  bottles,  in  a  cool  place,  remote  from  fibre. 

Caution, — For  safety  in  transportation  it  is  usuallv*  mixed  with  about  20  per  cent, 
of  water.     Before  appljring  the  tests  described  below  dry  the  Trinitrophenol  to 
constant  weight  in  a  desiccator  over  sulphuric  acid. 
Summarized  Description. 

Pale-yellow,  rhombic  prisms  or  scales;  intensely  bitter  taste;  explosive;  soluble 
in  about  78  parts  of  water,  in  about  10  parts  of  alcohol,  and  also  in  cfdoroform,  ether 
and  benzene;  melts  between  121"*  and  123'*C.     For  details  see  U.S.P..  p.  471. 

For  tests  for  identity  and  for  impurities  (sulphate)  see  U.S.P.,  ana  also  IVirt  V  of 
this  book. 

Remarks. — This  substance  is  phenol  in  which  three  of  the  hydrogen 
atoms  of  the  benzene  nucleus  are  replaced  by  NOs  groups,  these  groups 
replacing  the  hydrogen  attached  to  carbon  atoms  one,  two,  and  four 
respectively. 

At  this  place  it  might  be  stated  that,  for  purposes  of  convenience, 
chemists  have  numbered  the  carbon  atoms  of  the  benzene  ring  as  shown 
below: 

Benzene.  Picric  acid. 

H  NO, 

^    'D    vv  ^    (1)   \ 

HC(6)       ^2)CH  HOC'6)       (2)CN0, 

HC^s)       (3)eH  Ha«)       (3)CH 

\  (4)  /  v^*>y 

H  I 

NO, 

Picric  acid  is  made  by  treating  trinitrobenzene  with  potassium  feni- 
cyanide.  It  appears  in  bright  yellow  crystals,  soluble  in  water,  having 
a  strong  acid  character,  and  very  explosive,  hence  should  be  handled  by 
the  pharmacist  with  the  utmost  care.  It  is  used  as  a  dye  for  silk,  as 
an  explosive  and  as  reagent  for  alkaloids,  albumin  and  sugar.  In 
medicine,  it  is  used  occasionally  as  an  antiperiodic,  while  a  2  per  cent, 
hydro-alcoholic  solution  is  now  quite  popular  as  an  application  for  burns. 

Dose. — 30  milligrammes  (3^  grain). 

Sulphocarbolic  add  (or  phenol  sulphonic  acid)  is  a  body  prepared  by  treating 
carbolic  acid  with  sulphuric  acid.  Its  composition  is  best  understood  from  the 
graphic  formula: 

OH 


^C\ 


HC  CH 

II 
CH 

SO,H 


Hi 


The  official  sodium  salt  of  thin  acid  is  made  by  treating  mixture  of  sulphuric 
acid  and  carbolic  acid  with  barium  carbonate^  whereby  solution  of  barium  sulpho- 
carbolat^;  is  pnxluciHl,  and  this  solution,  on  bcmg  treated  with  a  molecular  quantity 
of  sodium  carhonato,  produces  8o<liuni  sulphocarbolate,  while  the  barium  is  pre- 
cipitated as  hariurn  caroonate.     (See  Sodium  Ck)mpounds,  p.  439.) 
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Soziodol  represents  sulphocarijolic  acid  in  which  two  of  the  hydrogen  stoma 
of  the  benzene  nucleus  have  been  replaced  by  iodine,  and,  indeed,  those  hydrogens 
mttached  to  the  carbon  atoma  numbers  two  and  six. 

This  is  used  aa  an  antiseptic  in  the  form  of  ammonium,  barium,  lead»  and  other 
metallic  salts. 

Sozol  LH  a  trade  name  for  aluminum  sulphocarbotate. 

Aseptol  is  an  aqueous  solution  of  orthosulphocarbolic  aeiiL     This  l>ody  diEora 
[from  sulphocarbolic  acid^  mentioned  nbuve.  in  having  the  hydroxyl  and  sulphonic 
^cid   (SOiH)  groups  on  adjoining  carbon  atoms^   this  distinction   between   ortho-^ 
Eieta*,  and  para-compounds  being  reserved  for  dlsi^ussion  later. 

DUTOMIC  PHENOLS 

As  we  already  learned  when  considering  the  fatty  aeries^  besides 
alcohols  containing  one  hydroxyl,  similar  bodies  have  been  found  con- 
taining two,  three,  and  even  more  hydroxyls,  these  being  examples 
of  polyatomic  alcohols.  Thus,  glycerin,  which,  it  will  be  recalled,  has 
the  formula  0^11^(011)3,  is  a  polyatomic  alcohol.  In  the  same  way  we 
can  have  polyatomic  phenols. 

The  simplest  of  these  phenols  are  the  diatomie — those  possessing  two 
hydroxyl  groups.  The  direct  benzene  derivatives  of  this  class  have 
the  formula  CflH4(OH)2,  and  with  this,  as  with  all  di-derivatives  of 
benzene,  we  have  three  t>ix*.s,  based  on  the  relative  positions  of  the  two 
substituted  radicles.  Taking  C<;H4(0H)i  as  example,  we  can  best  explain 
the  three  modifications  by  the  graphic  formulas  given  below: 


OrtAo-dioxbe«  e  ne. 

>/«<«i-dioxybenzejie. 

Paro-dioxy  benzene. 

COH 

con 

COH 

J  U)  \ 
HC(«)    (2)C0H 

VLQm     2>CH 

H05)    rnhn 

Hci«)  mh^n 

HCC5)    <3)CH 

H 

rroettUchtti  or  catechol 

V 

H 

Rf«(>rt*in  of  rwc»r*-inol. 

OOH 

Hy<ir<K|iunoae  or  qokiol. 

It  will  be  seen  that  the  or(/io-body  is  one  in  which  the  two  hydroxyl 
groups  are  on  adjoining  carbon  atoms;  the  rne/a-  is  the  one  in  which 
one  carlx>u  atom  intervenes  between  the  two  hydroxyl  groups  on  one 
side,  and  three  on  the  other,  whereas  the  para-compounds  have  two 
carbon  atoms  intervening  between  the  hydroxyl  groups. 

Possibly  a  clearer  explanation  of  this  is  by  numbering  the  carbon 
atoms  as  above,  and  saving  that  in  the  ortho-body  the  hydroxyl  groups 
are  attached  to  carbon  atoms  numl>er  one  and  two;  in  the  meta-,  the 
I  hydroxyl  groups  are  attached  to  carbon  atoms  number  one  and  three; 
and  in  the  para-bodies,  the  hydroxyl  groups  are  attached  to  carbon  atoms 
number  one  and  four. 

It  18  hardly  necessary  to  note  that  this  numbeiiog  is  purely  arbitrary,  and  that 
a  b^rnzene  in  which  two  radicles  are  attached  to  carbon  atoms  four  and  five  would  be 
as  much  ortho-  as  is  that  attached  to  one  and  two  as  given  above. 

Of  the  three  diatomic  phenols  having  the  formula  CeH|(OH)s,  the 
ortho-compound  is  called  pyrocatechin;  the  meta-,  resorcin,  and  the  para*, 
hydroquinone. 

Pyrocatechin,  obtained  by  destructive  distillation  of  catechin,  is  a 
constituent  of  catechu,  U.S. P.  1890.  It  is  of  no  pharmaceutic  value. 
The  methyl  ether  of  same,  however,  is  guaiacoL 
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GUAIACOL — Guaiacol 

The  monomethyl  ether  [CtHsOj  or  C6H4<:OH)OCH,)  1:2  =  124.061,  or  or 
dihydroxy benzene,    obtained    from    wood-t^r    creosote    or    prepared    synthetic 
Pri'serve  it  in  well-closed  containers,  protected  from  light, 
tSumniariied  Dencription, 

Clolorless  or  ycUowish,  strongly  refractive  liouid  or  crystalline  solidj  agr^eaEle 
aromatic  odor;  turns  darker  in  exposure  to  light ;  dotuhle  in  about  53  partB  of  water  and 
in  about  one  part  of  glycenn ;  miiicible  with  alcohol,  chloroform  ether  or  acetic  acid ;  ap 
gr.  of  lk|uiJ  form,  1.112  to  1.114;  melting  point  of  solid  foniK  28°C, ;  at  least  85  per 
cent,  distib  l>etween  200''  and  210°C. 

For  tcjttji  for  identity  and  for  impurities. 

Oily  hydrocarbona  (alkaline  solution  should  not  he  turbid)  see  U»8.P,,  p.  210  ilid 
also  Part  V  of  this  book. 

Remarks. — This  substance  can  be  mado  ^yothetically  by  cooking 
pyrocatechin  with  a  mixture  of  potassa  and  potassium  methyl  sulphate, 
although  it  is  usually  prepared  commercially  by  the  rectification  of 
creosote. 

Guaiacol  Is  one  of  our  most  valuable  internal  anti.septic^,  and  for  this 
purpose  is  used  both  in  tuberculosis  and  also  in  intestinal  trouble*. 

Dose. — 0.5  mil  (8  minims)* 

GOAIACOLIS  CARBONAS— Guaiacol  Carbonate 
(Guaiacol.  Carb.) 

A  guaiacol  derivative  [(CtH70)iCO,  or  (C*H4(0CH,)0)t.C0  =274111. 
Sumrnarized  Description, 

Crystalline  powder;  odorless  and  tafltelesa  or  else  slightly  aromatic;  aoluMt 
about  48  part^  of  alcohol,  in  about^  L5  partes  of  chloroform  and  in  about  13  parts  of 
ether;  slinhtly  soluble  in  glvcerin  and  fixed  oils;  quite  soluble  in  benaene;  melti  b^ 
tween  83"*  and  87°.     For  details  see  U.S.?.,  p.  210. 

For  teMs  for  iderUUfj,  for  impurities  aee  guaiacol  (the  guaiacol  being  separateil 
from  the  carbonate  by  saponification.) 

Remarks. — This  solid  derivative  of  guaiacol  is  known  as  duoial.  Its 
tise  is  similar  to  guaiacol,  over  which  it  possessea  the  advantage  of  being 
less  irritating. 

Dose* — 1  gramme  (15  grains). 

Beniozol,  ^•^*<QnQQ  u     i^  the  hensoic  acid  eeter  of  guaiacol,  and  U 
like  it* 

RESORCmOL— Resorcinol 
(Resorcin.— Resorcin) 

Metadihydroxybentene.     It  contnius  not  leas  tlmn  99.5  per  cent,  of  C«H4(0B)f 

1  :3  (110.05).     Preser\'e  it  in  well-t*losed  containers,  protect^  from  light. 
Summarized  DeHcription, 

Colorless,  needl»'-4?haped  crystals  or  colorless  powder;  peculiar  odor;  8weetiaKi  tlim 
hitter  tA.«^tc;  turn^  i»ink  on  exposure  to  light  and  air;  soluble  in  atiout  0.0  part  of  water 
and  in  about  0.7  pnrt  of  alcohol;  quite  soluble  in  ^xlvcerin  or  ether,  t»Ughtly  aolubtt  in 
chltirofonn;  melts  between  100**  and  lll*C.     For  details  see  U.S. P.  p.  30a 

For  trtttit  for  identitij  and  for  impfirUie^:  Catechol  (no  precipitate  with  lead  acetate) 
see  r.S.P.,  p.  360. 

This  body,  mctadihydroxybenzenei  was  discovered  by  Hlastwiti 
in  1864,  who  obtained  it  by  fiLsing  galbanum  with  potassa.  It  can  be 
made*  in  the  same  way  from  other  gum-resins,  such,  for  example*  MS 
asafctida,  and  is  now  prepared  synthetically  by  fusing  motadisulplioo- 
benzene,  CJl4(S03H)2,  with  potassa* 


THE    AROMATIC    SERIES 


693 


Resorcinol  occurs  in  white,  feathery  crystals,  turning  pinkish  on 
exposure  to  air;  soluble  in  water,  alcohol,  and  ether.  It  is  used  chiefly 
externally  in  some  forms  of  skin  troubles  because  of  its  antiseptic  action. 
Of  late  it  has  had  considerable  vogue  as  a  cure  for  dandruff*  When  taken 
internallyj  it  possesses  antipyretic  properties. 

Dose. — 125  milligrammes  (2  grains). 

Eure^olf  or  resorcin  moQoacetate  has  been  recommended  in  dermatology  and  for 
use  in  hair  tonics. 

Thiortmrciny  CeHiOjSj^  was  suR|tested  as  an  iodoform  substitute,  but  has  been 
abandoned  on  account  of  its  harmful  action. 

RtHopyrin  represented  a  fused  mass  of  resorcinol  with  antipyrint  and  was  used 
as  an  antip>Tetic. 

Resorcinol  in  made  by  fusing  iodofonn  with  resorcin.  The  name  of  this  is  un- 
fortunate, inasmuch  as  the  word  resorcinol  is  the  correct  modem  appellation  for 
resorcin  itself, 

■  Hydroquinone  is  the  paradioxy -derivative  of  benzene,  and  b  obtaine<l  by  oxida- 

tion of  cinchonic  acid.  It  is  ab<:»  obtained  bv  hydrolysis  of  the  glucoside  arbutin 
(p.  G40).  It  lias  practically  no  medicinal  application,  although  very  largely  used  in 
photography. 

H  Triatomlc  phenols  of  benzene  have  the  formula  C|Hs(0H)3.     As 

I      there  were  three  diatomic  phenols,  so  there  are  three  bodies  with  the 
I      formula  (CfiH3(0H)a,  and  the  graphic  formulas  of  these  are  given  below; 

i 

W  As 


^^icinal  trioxy- 

Syinnietric  trioxy- 

Asymmetric  trioxy 

benzene. 

beu^ene. 

benzene. 

COH 

GOH 

COH 

H<>>     (2>C!0H 

iide)    (2)bH 

HC(*)     <3>C0H 

HOCio)     (3)  COH 

HC(*)     (3)CH 

s». 

Y 

V 

H 

u 

OH 

Pyrogiliol, 

Phloroglu^'in- 

,  Uxyhydroquiaob**. 

ir 


I 


As  will  be  noticed,  in  the  vicinal  form^  the  three  hydroxyl  groups  are 

on  adjoining  carbon  atoms;  in  the  symmetric*  the  hydroxyl  groups  are 

each  separated  from  the  other  by  an  interposed  carbon  atom;  while  in 

the  asymmetric  two  are  on  adjoining  carbon  atoms  and  the  other  is 

iparated  by  an  interposed  carbon  atom* 

In  explaining  it  in  the  numeric  way,  in  the  vicinal  the  hydrox>d 
groups  are  on  carbon  atoms  1,  2,  and  3;  in  the  symmetric,  they  are  on 
carbon  atoms  1,  3,  and  5,  and  in  the  asymmetric  they  are  on  carbon 
atoms  1,  2,  and  4. 

As  the  classification  for  the  ortho-,  meta*,  and  para-corapoonds  applies 
to  all  di-derivatives  of  benzene,  so  also  the  classification  of  the  vicinal, 
ajmametric,  and  asjinmetric  applies  to  all  tri-derivatives  of  benzene. 

Ai^  noted  above,  the  three  tribasic  phenols  are  called  pyrogallol, 
phloroglucin,  and  oxyhydroquinone  respectively. 

PYROGALLOL— PyrogaUol 
(Pyrogall. — Pyrogallic  Acid) 

TrihydroitybenMi©   [C,Hi(OH),    1:2:3  -  126.0511.     Preserve  it  in  well-closed 
cootaincrB,  protected  from  light. 
Summarur.d  Dencriplion. 

White  or  nearly  white  Ijuninie  or  fine  needles;  bitter  taste;  turns  (grayish  on  exposure 
to  hiffht  tkinl  air;  soluble  in  about  17  parts  of  wftt<?r,  in  about  one  part  of  alcohol  and  in 
mbout  LI  pQ.rU  of  ether;  mdts  between  129"  and  i;i3'C;     For  details  see  U*S,P.,  p. 
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Remarks, — Pyrogallol  is  what  is  commercially  called  pyrogalUc  acid, 
and  was  discovered  by  Scheele  in  1786.  It  is  made  by  strongly  heating 
gallic  acid,  hence  the  name,  pyrogalUc  acid;  the  prefix,  pyrot  as  explained 
on  p.  420,  communicating  the  idea  that  the  body  has  been  produced  by 
strong  heat* 

As  will  be  explained  under  gallic  acid,  the  heating  of  that  product 
causes  the  loss  of  COn*  with  formation  of  the  official  pyrogallol, 

P>Togal!ol  is  in  light  white  needles,  becoming  gray  or  darker  on  ex* 
posure  to  air  and  light.  It  is  sohible  in  1.7  parts  water  and  one  part 
alcohol;  melts  at  between  129**  and  133^0.,  subliming  at  the  same  time. 

Pyrogallic  acid  is  one  of  the  most  valuable  reducing  agents,  having 
such  strong  affinity  for  oxygen  that  one  volume  of  2?  i'  per  cent,  alkaline 
solution  absorbs  14  volumes  of  the  gas,  and  for  this  reason  it  is  used  as  an 
absorber  in  gas  analysis.  Its  reducing  action  makes  it  valuable  as  a 
dev^eloper  in  photography,  and  it  has  of  late  been  considerably  used  as 
one  of  the  constituents  of  tliat  class  of  liairHJyes  producing  auburn  or 
chestnut  tints.  These  dyes  consist  of  two  solutions,  one  of  either  copper 
or  nickel  salts,  and  the  other,  p^TOgallob  and  when  the  hair  is  moistened 
with  the  solution  of  metallic  salt  and  then  treated  with  pyrogallol  solu- 
tion, a  literal  ** copper  plating''  takes  place. 

Pyrogallol  is  used  externally  in  skin  troubles,  but  should  l)e  applied 
only  under  the  direction  of  skilled  physicians,  as  it  is  decidedly  irritating 
in  action, 

Phloroglucin,  C«Ha(OH))  1:3:5,  is  made  by  fusing  kmo  with  potttasA  or  resorrin 

with  soda.     It  is  of  no  pharmaceutic  value  save  as  a  test  for  wood-paper  (p.  632). 

Oxyhydroquinoiie}  CeHi(OH)a  1:2:4,  ia  an  oxidation  product  of  quinine,  but  of  no 
value  either  in  medicine  or  pharmacy* 

Tho  amido  derivatives  of  benzeno  are  of  almost  equal  importance  to 
the  hydroxy  1  derivatives,  CcH^NHa  being  the  weU-known  aniline. 

Aniline  was  discovered  as  a  distillation  product  from  indigo  by  Helot 
in  1740;  its  presence  in  coal-tar  was  demonstrated  by  Runge  in  1824; 
while  Fritsehe  investigated  the  coal-tar  derivative  in  1841,  found  it 
identical  with  the  product  from  indigo  and  called  it  aniline,  from  the 
PortujTuese  name  for  indigo,  *'anib'^  The  chemistry  of  the  subject  WM 
not  made  perfectly  clear  until  Hoffman's  investigations  of  1843,  and  the 
further  researches  of  this  master  gave  rise  to  our  present  dye-stuff  in- 
dustry, with  its  enormous  capital  and  its  far-reaching  influence. 

While  the  first  aniline  dye-stufT,  mauvein,  was  manufactured  by 
Pcrkin  in  1856,  it  was  not  until  1864  that  the  manufacture  of  aniline 
reached  a  commercial  l)asis,  and  in  that  year  the  first  aniline  factory  was 
estabhshed.  While  aniline  itself  is  a  constituent  of  coal-tar,  it  has  t>een 
found  simpler  to  convert  the  benzene  distillate  of  coal-tar  into  the  Ixidy 
by  first  changing  same  into  nitrobenzene,  CeH&NOt,  and  reducing  thw 
to  aniUne,  C(H6NH2,  by  treating  with  hydrochloric  acid  and  iron  fdings. 
The  |)roduct  of  the  reduction  is  then  distilled  with  steam  and  purified 
by  rejx^ated  distillation  if  necessary. 

Aniline  is  a  straw-colored  liquid  possesmng  a  peculiar  aromatic  odor, 
somewhat  similar  to  benzene;  soluble  in  31  parts  of  water  and  is  neutTftl 
to  litmus-paper.  It  jKJssesses  valuable  solvent  properties — dissolving 
indigo,  for  instance.  Its  reactions  are  manifold,  they  leading  to  that  ex- 
ceedingly valuable  class  of  comjiounds,  the  dye-stuffs,  which  at  present 
have  assumed  such  pro}Kirtions  as  to  make  their  study  a  science  in  itself i 
and  far  beyond  the  scope  of  this  work. 
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AniUne  dyes  (so  called)  are  not  all  simple  derivatives  of  aniline.  In 
fact,  among  the  thousands  of  these  dyes  that  are  now  so  important  a 
factor  in  the  world's  commerce,  but  few  of  them  are  really  obtained 
directly  from  aniline.  A  discussion  of  these  dyes  is  beyond  the  limits  of 
this  book  but  there  are  a  few  that  must  be  discussed  because  of  their 
pharmaceutic  significance  and  all  of  these  wiU  be  considered  in  this 
chapter. 

METHYLTHIONIN^  CHLORmUM— Methylthionine  Chloride 

(Methylthionin.  Chlor.— Methylthioninse  Hydrochloridum,  U.S.P.  VIII 

—Methylene  Blue) 

Tetramethylthionine  chloride  [CieHisXjClS  +  3H,0  =  373.751. 
Sttmmarized  Description. 

Dark-green  crystalline  powder  or  prismatic  crystals  with  bronze-like  luster;  solu- 
ble in  water,  alcohol  and  chloroform,  forming  blue  solutions;  aqueous  solution  lessened 
in  color  by  addition  of  hydrochloric  acid,  and  is  turned  purple  by  sodium  hydroxide 
with  eventual  precipitation;  zinc  and  diluted  sulphuric  acid  reduce  it  to  a  colorless 
compound.     For  details  see  U.S. P.,  p.  273. 

For  tests  for  identity  and  for  impurities:  Dextrin  (not  more  than  1  per  cent,  insoluble 
in  boiling  alcohol).  Arsenic  and  zinc  (usual  tests)  see  U.S.P.  and  also  Part  V  of  thid 
book. 

Remarks. — The  manufacture  of  methylene-blue  opens  up  the  complex 
question  of  synthetic  aniline  dyes.  Aniline  (Formula  I)  can  be  converted 
into  paraphenylenediamine  (Formula  II),  and  this  in  turn  can  be  methy- 
lated to  dimethylparaphenylenediamine  or  para-amidodimethyl  aniline 
(Formula  III).  When  this  substance  is  treated  with  hydrogen  sulphide 
and  ferric  chloride,  two  molecules  condense  and  add  sulphur  (Formula 
IV),  forming  one  molecule  of  methylene-blue  (Formula  V). 


Formula  I.                     Formula  II. 

Formula  III. 

C,H.NH,                        CsH4(NH,) 

Aniline.                                 -phenylenediamine. 

Formula  IV. 
H,N  CeH4N(CH,), 
HHNC«H4N(CH,), 

Condensation  of  dimethylparapheny 
enediamine  (ammonia  splits  off). 

H,N— C«H4— N(CH,), 

Dimethylparaphenylenediamine 

Formula  V. 
C,Hr~N(CH,). 

/ 

\             ^ 
^C.H,_x((  H,),C1 

Methylene-blue. 

The  commercial  methylene-blue  is  a  double  salt  of  the  pure  dye  with 
zinc  chloride,  hence  must  not  be  used.  This  explains  the  test  for  its 
presence  given  in  the  pharmacopceia. 

Methylene-blue  is  used  as  an  antiseptic  in  gonorrhea.  It  is  very  dis- 
agreeable to  handle,  because  it  stains  everything  with  which  it  comes  in 
contact  a  tenacious  blue,  which  washing  in  water  or  alcohol  will  eventually 
remove. 

Dose, — 150  milligrammes  (2)^  grains). 

Indigo  is  an  important  dye-stuff  originally  obtained  from  plants  of  the  Indigo- 
fera  species.  It  is  now  made  synthetically  upon  a  commercial  scale  by  the  reduc- 
tion of  ortho-nitro-phenyl-propiolic  acid  with  glucose  or  with  xanthogenates.  The 
acid  just  mentioned  is  derived  from  cinnamic  acid  and  in  order  to  show  the  structure 
of  indigo,  the  synthesis  will  be  shown  by  formula;  below : 

Ortho-nitro-cinnamic  Ortho-nitro-phenyl- 

Cinnamic  acid.  acid.  propiolic  acid. 

NO,  NO, 

C.H,CH  -  CH  COOH— CsH4CH  =  CH— COOH— C.H4C  »  C  COOH 
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Fmrri  two  molecules  of  the  latter  acid  by  reductioa  is  obtained  one  molemik  o( 
iodigo;  the  (sraphic  formula  of  which  is: 

SODH  INDIGOTnroiSULPHONAS-'Sodium  Indigotindisulphonate 
(Sod,  Indigotin. — Imligo  Carmine) 

Chiefly  the  sodium   salt  IdiHtOiNsCSOiNa),  ^  4454V/22|  of  indigotiii  !i  or   Kioir 
acid. 
Summarized  Description. 

Blue  powder  or  dark  purple  pa^ie  with  coppery  luster  when  dry  and  ctompreaMd; 
sparinKlv  sotul>le  In  water,  giving  a  dark  blue  solution;  almost  insoluble  in  aleohoU 
For  details  see  U.S.P.,  p.  391, 

For  te)i(9  for  itUntUy^  for  impurities:  Starch  or  starch  iodide  (aqueous  sulutioo 
bleached  with  bromine  water  does  not  turn  blue  on  addition  of  potaasium  iodid«) 
see  U*S.P.,  p.  392.     Iron  ferrocyauide  and  ferricyanide  (sec  Part  V  of  thia  book), 

Remarks. — This  dye  was  introduced  into  the  present  pharmacopcBia 
merely  becaiise  it  is  used  to  color  poisoji  tablets  of  corrosive  mercuric  chlor- 
ide (p.  318).  It  is  coramonly  called  indigo  carmine  or  soluble  indigo, 
Iodigo  is  insoluble  in  water  and  in  order  to  make  it  water-soluble,  it  is 
first  treated  with  concentrated  sulphuric  acid,  producing  indigotin-di- 
sulphonic  acid  [CifiHiaOiNi(S03H)2]  and  then  this  is  converted  into  the 
less  corrosive  sodium  salt,  Ci^HisOjNiCSOiNa)!.  Indigo  carmine  is 
marketed  either  in  the  form  of  a  powder  or  paste. 

Scarlet  Red  (N.N.R,)  or  Biebrich  scarlet  R,  is  tolyl-azo-betanaphthol,  CHiCtHtN  « 
N — C«Hi(CHs)N  =a  N — CioHeOH.  It  haa  been  used  rather  extensively  during  the 
past  few  years  for  promoting  the  growth  of  epithelium  in  cases  of  burns.  For  this 
purpose  an  ointment  consisting  of  S  parts  of  scarlet  red,  2  parts  of  eucalyptol  and  VO 
parts  of  petrolatum  is  employ^* 

ACETANILIDUM— AcetaniUd 
(Acetanil. — Acetanilide — Antifebrin) 

The  monoacetyl  derivative  [C,H,NO  or  C»H»NH(CHaCO)  *  135,081  of  amline.' 
Sum  vuirited  Descript  ion, 

Colorlese,  shining  niicaeei>urt  rrystalline  lamin®  or  crystalline  powder;  slifhtly 
burning  taste;  soluble  in  about  190  parts  of  water,  in  about  2.5  parts  of  aUoholand 
also  soluble  in  chloroform^  ether,  benzene  and  glycerin;  melts  between  112*  and  U4"C. 
For  details  see  U.S.P.,  p,  4. 

For  iCJih  for  idetUitij,  for  impuHtits:  Readily  carboni«able  tnatter  (does  not  color 
sulphuric  acid  more  than  vellow).  .Vniline  saJta  (does  not  darken  ferric  chbrids). 
See  i:,S.P. 

Remarks. — This  body,  commonly  called  antifebrin^  reprf3$ei)ts  aniline 
in  which  one  of  the  hydrogen  atoms  is  replaced  by  the  acetyl  (CsH^)) 
group.  It  is  made  by  heating  aniline  with  glacial  acetic  acid,  tie  reaction 
being — 

CH,  CiH,  CH,  C«H* 

J  -f      I  =      i        I  +     H,0 

COOH  NH,  CO— NH 

A««tto  mcid.         Adilitit.  Ao«t»oUi<l«  Winter. 

Acetanilide,  or  phenyl  acstamide^  as  it  is  sometimes  called,  occurs ' 
white,  shining  lamina  or  in  crystalHne  powder,  sparingly  soluble  in  alcohol, 
melting  between  112**  and  114**C.  It,  like  amline,  responds  to  the  iao- 
nitrile  reaction  (p*  581). 
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Acetanilicle  is  one  of  the  most  valuable  antipjn-etics,  although ^  like 

^§U  the  modern  synthetics  of  this  character,  it  should  be  used  with  caution. 
"^e  indiscriminate  use  of  these  products  has  caused  great  harm,  being 
particularly  dangerous  to  persons  with  weak  hearts.  It  is  given  in  doses 
of  three  to  four  grains,  either  in  powder  or  dissolved  in  brandy.  An 
excess  of  acetanilide  produces  symptoms  of  coma  and  collapse,  and  the 
best  antidote  is  copious  drafts  of  brandy. 
Dose. — 200  milligrammes  (3  grains), 

ACETANILIDE  DERIVATIVES  AND  SUBSTITUTES 

BromaeeUtnUide  is  formed  when  one  of  the  hydrogen  atoms  of  the  benzene  nucleuji 
jplftOed  by  brtJOiine.  It  is  an  tinlipvretio  iind  antiseptic.  Dose,  1  to  8  grains. 
3enzmtil%de,—ln  this  the  benasoyl  (d*HiCO)  group  is  substituted  for  the  acetyl 
grmip  in  the  acetanilide. 

Bx^ilgin  is  methyl  acetanilide,  or,  more  properly  speaking^  acettoliiidide,  and  ta 

made  by  heating  toluidin  fC#H4<  ^siS* )  ^*^^  glacial  acetic  arid. 

Aniikamnia  is  a  mixture  of  acetanilide,  caffeine^  tartaric  a*!id»  and  Bodium  bicar- 
bonate. A  combination  of  this  character  is  recognised  in  tht?  National  Formulary  as 
Compound  Powder  of  Acetanilide  (p*  294). 

ATUinervine  is  a  compound  consisting  of  50  per  cent,  acetanilide,  25  per  cent,  each 
mmmomum  bromide  ana  salicylic  acid. 

ACETPHENEXroiNUM— Acetphenetidin 
( Acetphen. — ^Phenacetiii ) 

The  monoacetyl  derivative  [CioH»,NO,  or  C*H4(0C,Hi)  NH  CH,CO   1:4    - 
179.11]  of  para-^midophetietoL 
SutnmarLied  Descriplittti, 

White,  glistening,  crif'stallioe  scales  or  fine  crystalline  powder;  alightly  bitter  taate 
with  nuniomg  effect  on  the  ton^e,  soluble  in  abotit  1300  parts  of  water,  and  in  about 
12  parts  of  alcohol;  also  soluble  m  chloroform  and  ether;  melts  between  133"  and  135'C. 
For  details  see  U.S.P.»  p.  5. 

For  Usisfor  identity  and  for  impuritks:  Readily  carbonizable  matter  (does  not  color 
sulphuric  acid  more  than  yellow).  Acetanilide  i, aqueous  solution  not  made  turbid  or 
not  precipitated  by  bromine  w^ater).  Para*phenetidin  (not  turned  red  on  proper 
treatment  with  iodine  solution)  see  U.S. P. 

Remarks, — This   body,   commonly  known   as   pkenaceiinef   bas   the 

formula  C«Hi<^*j'rrp  yt  r\      It  represents  acetanilide  in  which   one  of 

the  hydrogen  atoms  is  replaced  by  aa  OCiH^  group.     Speaking  more 
technically,  it  represents  an  ethyl  acetyl  derivative  of  para-amido-phenol, 

CftHf^^m^^  ,  and  is  made  by  the  reduction  of  para-nitrophenol,  which, 

in  turn,  is  prepared  by  treating  carbolic  acid  with  cold  diluted  nitric 
acid.     By  treating  para-amido-phenol  mth  ethyl  iodide,  p-phenetidin, 

^TT    '*  is  produced,  and  by  treating  the  latter  with  glacial  acetic 

acid  acetyl  phenetidin  or  phenacetine  results. 

Phenacetine  is  a  white  powder  that  melts  at  134**  to  ISS^'C.  It  is  one 
of  the  most  valuable  antip>Tetics. 

Phenacetine  is  sometimes  contaminated  with  phenetidin.  This  latter 
is  a  dangerous  irritant^  hence  such  adulterated  phenacetine  should  not 
be  dispensed.  Detection  of  same  is  easily  accomplished  by  the  pharma- 
oopcpial  test  given  above. 

Some  unscrupulous  dealers  have  adulterated  phenacetine  with  aeet- 
anilide,  but  this  can  be  easily  detected  by  means  of  the  melting-pomt 
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— phenacetioe,  133°  to  135*";  acetanilide,  112^  to  114**— or  by  the  phar- 
macopoeial  chemical  test  g,iven  above. 
Dose. — ^300  milligrammes  (5  grains). 

As  with  all  the  surce^sful  modem  synthetics,  the  introduction  of  pheiiaretitie  wit 
followed  by  a  large  number  of  bodies  of  similar  composition.  Thus  we  have  todb- 
pkenin^  which  represents  phenaeeiine  hydrochloride  combined  with  iodine  and  porA«* 
Slum  iodide. 

Meihac^tin^  ^**H«<mhcH  O'  ^^^^^"^  from  pheoacetine  only  in  having  a  metbylj 
group  IfiHtead  of  the  ethyl  group  of  phenacetine,  and,  like  it,  is  uaed  a^  an  antipymttc. 

Hydraaiin  or  ptjrmlin^  \  ^   which  is  acetphenvlhydrasin  and  ntade 

NHC,H,0 
similar  to  acctaniUde,  save  for  the  use  of  phenyl hydrasin  inatead  of  aniline. 

(If '  H 
Phtnocoll  hydrochloride^  C^H^K  vhcOCH  NH  -l-HCP  ^ ^'^^  by  tnuiting  phenH- 

NH 
idin   with   amido-acetic   acid.   ^H!<^_,qq|j  (glycocoll),     Pbenaeoll  hydroehloride  | 

ocrurs  tn  whitf*  cr>*8talS|  soluble  in  20  parts  of  water,  and  in  thia  way  poascascf-   '     '  ' 

advantage  over  phenacetine,  which  m  soluble  in   1300  part?*  of  watery  a«  n  ■ 

abuve.     It>  like  phona^L'etine,  in  used  as  an  antipyretic.     8trictly  t^rw  ^ilinfF 

more  properly  be  considered  under  the  hydrocarbons  other  than 

phenacetine  and  phenocoll  contain  more  than  six  carbon  atoms,     r 

ao  closely  resemble  acetanilide,  it  was  deemed  advisable  to  deviate  from  the  rt^ular 

order,  that  these  closely  similar  bodici?  might  be  considered  together. 

Arseno  Organics, — During  recent  years,  complex  orgnt;  i 

arsenic  have  come  into  vogue  as  remedies  for  protozoal  tii 
ness,  malaria  and  syphilis.     AuKmg  the  chemicals  thus  ini])^ 

fiodium  arsenilate  containing  three  n^olecules  of  water;  sonnu:  Ante  \ 

contaitiing  five  molecules  of  water;  arsacetirt^  or  sodium  acetyl 
**606, "  which  is  the  hydrochloride  of  thi*  sodium  compound  oi 
benxene;  and  neoaaitmrsan  which  is  the  sodium  combination  of' 

benzene-methanal-sulphoxylatc.    The  structural  formuJce  of  the  tiiit!4»  tUat  mtv  «j(f  | 
most  importance  are  given  below: 


Sodium  imriitUt«> 

CiHtNHs 


Cai4NH4COCHj     Xai 


As 


=0 
OH 

i-^Na 


As 


^  O 
Oil 
ON,* 


8»lvAr*ft]u 


An- 


NH.Ha 


ifmi 


NH,Ha 


From  these  formulaii,  it  will  t>c  seen  that  the  first  two  are  combinations  of  aniUoe 
and  acetanilide  wi^h  arsenic  acid  whilo  ^*6O0'*  htm  aa  its  ba.«tis  a  body  C«H^Ajb» 
As — C%Hs  which  is  analogous  to  thaf  largely  used  aniline  derivative,  ajK^-beawna 
CtHfcN  =  N — CftHi.  Salvarsan  is  clearly  the  tno»t  important  of  the  compouiuls 
just  described.  It  is  made  by  treating  phenol  with  nitric  acid,  thereby  obtaining  part- 
ox^'-phenyl  ar&enic  acid.  This  is  nitrat<?d  and  the  nitro-body  is  then  reduced  with 
sodium  amalgam  to  amino-phenyl  arsenic  acid.  This  subatAnce  on  treatment  with 
sodium  hydroxide,  sodium  hydrosulphite  and  ma^esium  chloride  yields  di-amido- 
dioxv-arseno-benzene,  the  hydrochloride  of  which  is  the  commercial  salvarsan. 

fsalvarsan  is  a  yellow.  cr>'st&l]ine,  hyg^xiscopic  powder,  that  is  so  unstable  in  air* 
that  i*  has  to  be  marketea  in  am  pub.  Its  introaucti{»n  has  opened  a  new  field  of  activ- 
ity ^»r  thoHe  pharmacist*  having  the  ability  and  inclination  to  pn*pare  the  ainpulM 
chemical  into  an  exactlv  neutral,  sterile  solution  for  intravenous  administrattoti. 
There  have  been  a  numl>er  of  methods  suggested  {sec  bibliography),  tius  airoplcst 
bein^  as  follows: 

Ihe  weighted  quantity  of  salvarsan  (the  commercial  ampuls  each  contain  a  O.IS- 
gramnii*  dose)  i.s  triturated  with  0.7  mil  of  sterile  normal  smlium  hvdroxidf*  Aolution 
lor  each  H  \  gramme  of  nalvarsan  employed  and  then  more  of  tl        "    ' 
added,  drop  bv  drop,  until  complete  solution  ocrurs.     Tliis  .^ 
with  ItX)  to  250  uii!-   ^  ^^....1..  .,k,,.;..i. ......  .,,||  ^iiintion  (0.0  r^  ■ 

filt*T!'d  through  a  ^  -^  to  »*iy  that  i 

formed  under  abs^jl!  ,  ,  that  all  thf  m 

be  Htrrilc  and  that  the  room  and  the  operator  should  be  as  near  gcrm-fneeoaj 

The  ikt^a  of  salvarsan  is  0.3  to  U.0  gramme  (5  to  9  graina). 
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CHAPTER  XLIV 
TOLUENE  COMPOUNDS 

Toluene  has  the  formula  CsHsCHs.  It  represents  benzene  m  which 
one  hydrogen  is  replaced  by  a  methyl  group.  In  this  body,  therefore, 
we  have  a  combination  of  the  ring  and  chain  compounds,  the  methyl 
group  possessing  nearly  all  the  reactions  of  the  chain  series  of  hydro- 
carbons, while  the  phenyl  acts  exactly  as  it  did  in  benzene. 
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Toluene  was  fiist  uinde  by  dry  distillation  of  rosin  by  Pelietier 
Walter  in  1838.     Deville  (1841)  obtained  it  by  distillation  of  balsam 
tolu,  and  from  this  circumstance  Berzelius  named  it  toluol. 

It  can  be  easily  made  by  several  reactions;  chief  among  these  are,  (1) 
the  Friedel  Crafts  reaction j  in  which  benzene  is  treated  with  methyl  chlor* 
ide  in  the  presence  of  aluminum  chloride,  and  (2)  by  the  Fittig  reaction  in 
which  phenyl  bromide  is  treated  with  methyl  iodide  in  the  presence  of 
metallic  sodium,  this  latter  way  being  a  modification  of  the  Wuertz  reac- 
tion mentioned  on  p.  574* 

These  two  reactions  are  mentioned  by  name  because  affording  means 
of  the  manufacture  of  any  of  tlie  hydrocarbons  of  this  seri^.  Thus  if 
ethyl  chloride  is  substituted  for  the  methyl  chloride  in  the  first  reactionp 
or  if  ethyl  iodide  replaces  methyl  iodide  in  the  second  reaction,  we  would 
get  ethyl  benzene^  C\H5C2H&. 

Most  commercial  toluene,  however,  is  obtained  by  the  fractJonal  dis- 
tillation of  coal-tar,  and  is  a  colorless  or  amber-colored  liquid,  of  aromatic 
odor,  suggestive  of  benzene.  It  has  a  specific  gravity  0.870^  and  boils 
at  nO**C,,  and  is  insoluble  in  w^ater,  but  freely  solulile  in  alcohol.  In  its 
chemical  behavior  it  resembles  benzene,  on  one  hand,  and  methane,  on 
the  other,  and  in  the  same  way  forms  two  distinct  lines  of  hydrocarbon 
derivatives.  Thus,  the  replacing  of  one  hydrogen  of  the  benxene  group 
by  the  addition  of  chlorine  gives  rise  to  the  compound  known  aa  mono- 
chlor-tohiene,  and  this  body  is  produced  when  chlorine  is  passe<l  into 
cold  toluene.  On  the  other  hand,  if  bailing  toluene  is  treated  with  chlor- 
ine, the  halogen  replaces  one  of  t  he  hydrogens  of  the  methyl  group,  form- 
ing the  body  called  benzyl  chloride.  The  structural  difference  between 
these  two  bodies  is  best  shown  by  the  graphic  formulas  given  below. 
These  tw*o  compounds  are  mentioned  not  because  of  their  importance  in 
themselves,  but  by  reason  of  the  possible  forms  when  the  respective 
chlorines  are  replaced  by  hydroxyls,  in  the  first  case  a  phenol  fcresol) 
being  formed,  whereas  the  benzyl  chloride  yields  benzyl  alcohol,  which 
possesses  all  the  characteristics  of  an  ordinary  fatty  alcohol. 

yCH,  CH:C1  X3H,  yCHiOH 


< 


H 


H 


C,H,CH,a 


H 


H 
aH,CH:OH 


Under  appropriate  treatment  of  boiling  toluene  with  chlorine,  there 
is  also  yielded  benzotrichloride,  CeH^CCli,  and  bcnzal  chloride,  C«U|- 
CHClji. 

The  toluene  derivatives  of  pharmaceutic  interest  are: 


Cresol,  r.S,P 
Creoaol 


\0H, 
(Creosoto,  U.S.P.  and  L-n^osou*  riirbonntt%  U.B»P.; 

Bentyl  akohol . CJt*CH,OH* 

B«^n«alfiehvde,  V.8,V XVHiCHO. 

(Oil  hiit4»r  Aiinond,  U.S.P.). 
BeoKoic  ttriU,  U.S.P CJl.COOH. 
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Benioeulphinide,  U.S.P C«H4<cq*>NH. 


Sodium  benzosulphinide,  U.S.P NaC7H«0,NS-|-2H,0 

SaUcyUc  acid,  U.S.P C,H4<^^^ 

(Methyl  salicylate,  U.S.P.) 
Phenyl  salicylate ^•^«<COOC  H 


VaniUin,  U.S.P CeH,A)CH,. 

\CHO. 

Gallic  acid,  U.S.P ^•H«<S^H 

Tannic  acid,  U.S.P. 
The  cresols,  ^^^^snji  »  ^^^  the  monobasic  phenols  of  toluene,  and, 

like  ail  di-derivatives  of  benzene,  are  known  in  the  ortho-f  meta-^  and 
para-  forms. 

CRESOL— Cresol 

A  mixture  of  isomeric  cresols  [CrHaO  or  C<H4.CH«.  OH  «  108.06]  obtained  from  coal 
tar.     Preserve  it  in  well-closed  containers  protected  from  light. 
Summarized  Description. 

Colorless  or  yellowish  to  brown-yellow  highly  refractive  liquid;  tarns  darker  with 
age;  phenol-like  odor;  soluble  in  about  50  parts  uf  water;  misciole  with  alcohol,  ether, 
beniene.  petroleum  benzin  or  glycerin;  soluble  in  solutions  of  fixed  alkaline  hydroxides; 
n>.  gr.  1.030  to  1.038;  at  least  90  per  cent,  distils  between  lOS""  and  205*'C.  For 
detuls  see  U.S.P.,  p.  126. 

For  tests  for  identity  for  impurities:  Hydrocarbons  (aqueous  solution,  1  to  60,  not 
more  than  slightly  turbid)  see  U.S.P. 

Manufacture, — In  the  manufacture  of  phenol  from  coal  tar  (see  p.  688), 
the  alkaline  solution  of  the  phenol  fraction  contains  the  cresols  as  well. 
When  this  alkaline  solution  is  acidulated  the  cresols  separate  with  the 
phenol  and  are  separated  by  fractionation;  they  distilling  between  195 
and  205°C.,  while  phenol  distils  at  188^. 

Remarks. — As  mentioned  in  the  official  definition,  commercial  cresol 
(or  cresylic  acid,  as  it  is  frequently  called)  is  a  mixture  of  the  three  cresols 
mentioned  above.  It  has  been  accorded  pharmacopoeial  recognition  be- 
cause a  constituent  of  the  new  official,  compound  solution  of  cresol.  It 
is  sometimes  used  internally  as  an  intestinal  antiseptic. 

Dose. — 0.05  mil  (1  minim). 

LIQUOR  CRESOLIS  COMPOSITUS— Compound  Solution  of  Cresol 

(Liq.  Cresol.  Co.) 

Condensed  Recipe. 

Heat  300  Gm.  linseed  oil  on  a  water-bath  to  TO^'C;  add  to  it  80  Gm.  potassium 
hydroxide  dissolved  in  50  mils  of  water,  likewise  warmed  to  70°C.  After  mixing  add 
SO  mils  of  alcohol  and  warm  until  saponification  is  complete.  Then  add  500  Gm.  cresol 
keeping  mixture  at  70**  until  a  clear  solution  is  produced.  Lasdv  add  enough  water  to 
make  1 000  Gm.  The  potassium  hydroxide  may  be  replaced  by  the  equivalent  quantity 
of  sodium  hydroxide.     For  details  see  U.S.P.,  p.  240. 

Remarks. — This  is  a  50  per  cent,  solution  of  cresol  in  an  alkaline  lin- 
seed oil  soap  solution,  and  is  a  product  therapeutically  similar  to  the 
popular  alkaline  solutions  of  coal-tar  distillates,  such  as  creolin,  lysol,  etc. 
Like  these,  it  is  used  as  an  antiseptic  wash  or  douche. 
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Lasophane,  CfH^OH,  is  cresol  tri-iodide,  contains  78.38  per  cent,  iodine,  and  it 
^CH, 
used  as  an  iodofonn  substitute. 

/C4H, 
Europhene  N.N.R,  CeHy^CHj   is    di-isobutyl-cresol-iodide.     A    oompaiiton   of 

\C4H. 

the  formula  just  given  with  the  name,  shows  how  simple  it  is  to  express  chemical  stnioo 

ture  in  words.     Europhen  contains  about  28  per  cent,  of  iodine  and  is  used  like  aristol. 

Homopyrocatechiny  so  named  because  of  its  similarity  to  pyrocatechin, 

is  the  diatomic  phenol  of  toluene.     Its  formula  is  ^<^^/oH^  *     '^ 

yCH, 

methyl  ester,  CeHae-OCHs,  is  known  as  creosol,  and  is  of  interest  as  a 
constituent  of  creosote. 

CREOSOTUM— Creosote 
Creosot. — Creasote 

A  mixture  of  phenols  and  phenol  derivatives,  chiefly  guaiacol  and  creosol,  obtained 
during  the  distillation  of  wood-tar.     Preserve  it  in  ti^tly  stoppered,  dark  ambw- 
colored  bottles. 
Summarized  Description. 

Colorless  or  yellowish,  highly  refractive  inflammable  oily  liquid ;  penetrating  smoky 
odor;  burning  caustic  taste;  should  not  become  brown  on  exposure  to  light;  sli^tlj 
soluble  in  water;  miscible  with  alcohol,  ether,  fixed  or  volatile  oils;  sp.  gr.  1.073;  dfia- 
tillation  starts  at  IQd^'C^  at  least  80  per  cent,  distils  between  200*"  and  220^. 

For  details  see  U.S.P.,  p.  126. 

For  tests  for  identity  and  for  impurities:  Phenol  and  coal-tar  creosote  (does  not 
coagulate  collodion;  creosotic  layer  separated  from  glycerinio  solution  by  addition  of 
water).  Hydrocarbons  and  bases  (alkaline  solution  not  made  turbid  bv  addition  of 
water).  Ccerulignol,  etc.  (The  top  layer  of  a  mixture  of  creosote  with  petroleum 
benzin  and  baryta  water  is  neither  blue  nor  muddy;  the  bottom  layer  is  not  red) 
see  IT.S.P. 

Remarks. — This  body  was  discovered  by  Reichenbach  in  1830.  The 
pharmacopoeia  defines  it  ''as  a  mixture  of  phenols,  chiefly 

guaiacol  and  creosol." 

Of  these  two  bodies,  guaiacol  w^as  described  on  p.  692,  while  the  origin 
of  creosol  has  just  been  given. 

Creosote  is  obtained  either  from  pyroligneous  acid  (p.  586)  (the 
empyreumatic  liquid  obtained  by  the  destructive  distillation  of  oak 
wood)  or  from  beechwood  tar.  As  the  last  contains  25  per  cent,  creosote, 
while  pyroligneous  acid  yields  only  1  per  cent.,  the  former  source  of  creo- 
sote is  preferred. 

The  separation  of  creosote  from  the  tar  is  a  laborious  process.  The 
tar  is  distilled,  the  half  coming  over  first  is  allowed  to  stand,  when  it 
separates  into  three  layers.  The  lowest  layer  is  the  one  containing  the 
creosote. 

The  creosote  layer  is  separated  from  the  others,  and  saturated  with 
sodium  carbonate  to  neutrahze  acetic  acid  present,  and  is  then  distilled. 
This  distillate  yields  two  layers,  the  lower  of  which  contains  the  creosote, 
and  this  is  purified  by  treatment  with  phosphoric  acid.     After  neutralix* 
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ing  the  acid  with  ammonia  and  washing  the  oil  with  water,  it  is  again  dis- 
tilled, the  distillate  then  consisting  of  creosote  and  eupion;  the  latter  is  a 
body  named  by  Reicheubach,  and  consists  chiefly  of  pentane.  The  creo* 
gpte  m  freed  from  eupion  by  treatment  with  solution  of  potassa,  which 
iHponifies  it,  while  eupion  floats  on  top  and  can  be  separated.  The 
aaponified  creosote  is  then  treated  w  ith  sulphuric  acid,  and  tJie  free  creo- 
sote rectified  by  repeated  distillations. 

Creosote  is  a  straw-  to  amber-colored  liquid,  possessing  a  character- 
istic tarry  color,  and  somewhat  burning  taste.  It  has  a  specific  gravity 
of  L078,  is  soluble  in  150  parts  of  water  (with  formation  of  a  cloudy 
liquid),  and  is  soluble  in  alcohol,  ether,  and  chloroform.  As  already 
noted,  a  large  amount  of  the  creosote  in  commerce  is  nothing  but  an 
impure  form  of  carbolic  acid,  and  special  emphasis  should  be  kid  on  the 
fact  that  such  "coal-tar  creosote*^  should  never  be  used  for  internal  ad- 
ministration; nor  is  there  any  excuse  for  ignorantly  dispensing  same,  in- 
asmuch as  the  pharmacopceia  offers  three  distinct  tests  whereby  the 
difference  between  creosote  and  carbolic  acid  may  be  recognized;  the  col- 
lodion test  and  the  glycerin  solubility  test  outlined  about  and  the  color 
produced  with  ferric  chloride  (pure  violet  blue  with  a  solution  of  phenol; 
violet  blue,  then  gray-green  and  lastly  muddy-brown  with  a  solution  of 
creosote). 

Creosote  is  a  valuable  antiseptic,  its  preservative  action  being  due  to 
the  ease  with  which  it  coagulates  albumin.  This  principle  is  employed 
in  the  so-called  " smoking *'  of  meats.  The  fresh  meat  is  suspended  in 
the  vapors  of  burning  wood,  when  the  creosote  of  the  vapors  attack  the 
albumin  on  the  outer  surface  of  the  ham,  forming  an  impermeable  and 
antiseptic  layer.  To  secure  best  results  in  smoking,  beechwood  should 
be  used,  though  this  is  seldom  the  case. 

Do^. — 0.25  mil  (4  minims). 

Several  preparations  have  been  placed  on  the  market  under  the  name 
of  *Miquid  smoke,- *  and  the  like,  and  intended  to  be  applied  with  a  brush, 
consisting  of  various  modifications  of  creosote  or  of  crude  pyroligneous 
acid,  and  this  method  of  preserving  meat  is  by  no  means  as  satisfactory 
as  by  the  old  process  of  smoking. 

CREOSOTI  CARBONAS^-Creosote  Carbonate 
(Creosot  CarbO 

A  mixture  of  the  carbonates  of  vaiioua  constituents  of  creoaote^  cbiefly  guaiacol 
axkd  creosol. 
Summariied  Detcriptian, 

Clear,  colorlese  or  yellowish,  viscid  lioiiid;  on  chflUng,  ipjuaiacol  carbonate  eiystals 
flvparate;  insoluble  in  water;  soluble  in  alconol,  petroleum  benzin  or  fixed  oiU;  miscible 
mth  chloroform  or  henzone;  sp.  gr.  1.145  to  U70,     For  deiaik  see  IJ»S»P.,  p.  125. 

For  tejit^  for  ukniity,  for  impurities:  Creosote  (alcoholic  solution  18  neutral  to  litmus 
paper  and  turns  yellow  with  ferric  chloride).     See  U.S»P»,  p.  125. 

Remarks. — This  new  official  substance,  called  in  trade,  creosotalf  is 
prepared  by  passing  phosgene  into  an  alkaline  fK»iution  of  creosote.  The 
resulting  oily  product  is  then  purified  by  washing  with  weak  alkali  and 
then  with  water.  It  is  a  yellowish,  viscid  liquid,  that  is  claimed  to  be  a 
oon-irritant  substitute  for  creosote  and  is  usiod  like  the  latter,  as  a  pul- 
monic and  intestinal  antiseptic. 

Dose* — 1  gramme  (15  grains). 

Benzyl  alcohol,  CaHaCHjOH,  is  the  aromatic  alcohol  of  toluene,  and 
appears  in  the  balsam  of  Peru  and  balsam  of  tolu,  and  can  be  made  by 
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treating  benzyl  chloride  with  moist  silver  oxide.     It,  like  all  priE 
alcohols,  oxidizes  first  to  aldehyde  and  then  to  acid,  and  in  this 
differs  markedly  from  the  cresols  mentioned  above,  these  being  phenolfl,] 
resembling  more  closely  either  the  tertiary  or  the  secondary  aleohob. 

Benzyl  alcohol  has  but  little  pharmaceutic  int^rest»  and  is  mentioiie 
merely  because  of  its  oxidation  product,  benzaldehyde. 

BENZALDEHYDITM— Benzaldehyde 
(Benzaldehyd.) 

An  aldehyde  produced  synthetically  or  obtained  from  oil  of  bitter  almond  and  con- 
taining not  less  ihau  h5  per  cenr.  ofCjH^O  ur  C\Hi.GHO(  106.05).     Preacrve  it  in 
smull,  well-stoppered  bottler,  protected  from  light. 
SummarUed  Deacripiion, 

Cjlorless  or  yellowish^  stron^y  refractive  IJQtiidj  bitter-almond^hke  odor;huniing 
aromatic  taste;  slightly  soluble  in  water;  miscible  with  alcohol,  ether,  fixed  or  vc)UUI« j 
oils:  sp,  gn  1.045,     For  details  aee  LT,S.P,»  p,  74 

FoT  tests  for  identUy  for  impurities:  Hydrocyanic  acid  (ferrous  sulphate,  p*  » 

hydroxide,  hydrochloric  acid  test).      Chlorinated  products  (copper  wire,  fLi 
Nitrobenzene  (should  not  be  reduced  by  zinc  and  diluted  sulphuric  acid  to  ;uiuir>i'g 
which  in  turn  would  become  violet  on  oxidation  with  potassium  dichromate.     8«i  | 
U.S.P.,  and  also  Part  V  of  this  book. 

Remarks, — Benzaldehyde,  CcHsCHO,  can  be  made  by  the  oxidation] 

of  the  benzyl  alcoho!  just  mentioned,  or  by  treatment  of  benzyl  chtori<ieJ 
with  milk  of  lime.     It  occurs  in  nature  as  the  chief  constituent  of  oil  of] 
bitter  almond.     It  is  used  in  perfumery,  and  rarely  employed  medieinaUy. 
DoBe. — 0*03  mil  {\^  minim), 

OLEUM  AMYGDALiE  AMAItffi^Oa  of  Bitter  Almond 
(01.  Amygd.  Amar* — Bitter  AJmond  Oil) 

A  volatile  oil  obtained  by  maceration  and  distillation  from  the  ripe  kemcTs  of 
PmntiA  Amygdalfis  Stokes  var.  amarn  DeCandoUe  f  Fam.  Homierte)^  and  f  r 
neh  containing  aniygdalin.     It  yields  not  less  than  85  per  cent,  of  i 
rCiHeU)  and  not  less  than  2  per  cent,  nor  more  than  4  per  cent,  of  hv  1:  • 
(HCN),     The  Ijotunical  source  from  which  it  is  derived  nvjst  b<i  wtnii   1    ni  w 
Preserve  it  in  email,  well-stoppered,  completely  fillc*d»  ambcrn^olor*  i!    i   1 1 1   -  ;  i 
from  light  and  air,     <  )il  showing  crystals  of  benzoic  acid  must  n  •  t  I  >     J  i  - :  v  i    i  1 1 
Oil  IS  intended  for  medicinal  use.     It  must  not  be  used  for  flavuniii;  iouds. 
Summarued  Description, 

Clear,  colorless  or  yellow,  strongly  refmctive  liquid:  charmcterititic  odor  and  t«jstr: 
slightly  soluble  in  wat-er;  soluble  in  alcohol  and  ether,  also  in  2  volumes  of  7f J 
alcohol;  sp.  gr  IMIS  to  L060;  refractive  index,  L5428  to  1.5439;  optically  ui  i 
verv  slightly  dextrorotatory.     For  details  see  U.S. P.,  p.  286. 

"For  tests  for  idenHty  and  for  impwrUies:  Chlorinated  products  (copper  wire,  flaiiM 
test).  Nitrobejisene  (should  not  be  reduced  by  zinc  and  acetic  acid  to  aiiiliiiei  whieli 
in  turn  would  give  the  isonitrite  reaction). 

For  assay  see  U.S. P.,  p,  285  and  also  Part  V  of  this  book. 

This  is  the  volatile  oil  obtained  fram  bitter  almond  by  maceratioQ 
with  water  and  subsequent  distillation. 

Bitter  almonds  yield  both  fixed  and  volatile  oil^  and  ** sweet  almond 
oil" — the  expressed  oil  of  almond — is  obtained  by  expression  from  liotb 
kinds  of  almonds^bitter  as  well  as  sweet  (p.  655). 

Bitter  almond  in  it*s  dr>^  form  contains  no  volatile  oil^no  oil  of  bitter 
almond.     To  produce  this,  it  is  necessary  to  raash  up  the  seed  m 
water,  when  a  chemical  reaction  occurs  between  the  amygdalin  aii 
sin  present  in  the  seed,  one  of  the  product^s  of  the  reaction  bctug  oU  u( 
bitftT  almond. 
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Amygdalin  belongs  to  the  class  of  substances  called  glucosides  (p. 
640),  which  are  bodies  that  on  treatment  with  a  diluted  acid  or  ferment 
split  into  glucose  and  some  other  liody,  Emulsin  is  one  of  the  unformed 
ferments  explained  on  p.  844,  hence  a  body  that  can  break  up  amygdalin^ 
as  outlined  above. 

Fei«t  has  shown  that  the  hydrolysis  of  amygdalin  is  not  as  simple  as  lhi»  reaction 
shown  on  page  640.     The  first  step  of  the  hydrolysis  is  the  formation  of  one  molecule  of 

,  -'  "^ 
benxaldehyde-cyanhydriue  C»HiC^— OH.     This  when  treated  with  steam  in  the  proc- 

\  of  distillation  breaks  into  benxaldehyde  and  hydrocyanic  acid. 

When  the  amygdalin  is  split  up  by  the  emulsin,  glucose,  hydrocyanic 
id,  and  oil  of  bitter  almond  are  the  three  decomposition  products,  and 

y  by  the  breaking  up  of  the  amygdalin  is  the  oil  developed.  In  the 
dry  seed  the  amygdalin  and  emulsin  rest  quietly  side  by  side,  just  as  do 
the  sodium  bicarbonate  and  tartaric  acid  in  dry  effervescent  salts,  such 
as  granular  magnesium  citrate.  As  soon  as  the  water  is  added,  just  as  the 
effervescent  salts  show  energetic  chemical  action,  even  so,  though  marked 
only  by  the  development  of  the  bitter  almond  odor,  does  the  emulsin 
react  with  the  amygdalin. 

In  obtaining  the  bitter  almond  oil  the  fixed  oil  is  separated  by  expres- 
sion. The  press  cake  is  then  mixed  with  water  at  50^C.  for  about  a  day 
and  then  distilled.  This  results  in  the  h3Tlrol>"sis  of  the  amygdalin  under 
the  influence  of  the  ferment  emulsin,  as  just  explained.  When  using  the 
ferment,  great  care  must  be  exercised  to  prevent  too  great  heat,  as  that 
causes  decomposition  of  the  ferment  and  its  subsequent  inactivity.  This 
statement  is  wortli  bearing  in  mind,  as  there  has  arisen  the  erroneous 
impression  that  the  reason  why  cold  water  is  used  in  the  wild-cherry 
preparations  is  to  prevent  the  evaporation  of  the  hydrocyanic  acid.  This 
is  only  partly  true,  the  real  object  of  avoiding  hot  water  being  to  prevent 
decc»m position  of  the  ferment  employed.  From  the  volatile  oil  of  bitter 
almond  the  hydroc^'anic  acid  can  be  removed  by  treatment  with  ferrous 
sulphate  and  milk  of  lime  and  redistillation  of  the  product  with  steam. 
This,  however,  is  not  done  in  the  manufacture  of  the  pharmaceutic  oil» 
the  pharmacopceia  specifying  that  same  shall  contain  2  to  4  per  cent. 
hydrocyanic  acid,  and  this  fact  gives  us  a  means  of  tUstinction  between 
the  synthetic  benzaldehyde,  which  is  free  from  hydroc^^anic  acid,  and  the 
natural  oil  of  bitter  almond.  A  very  large  quantity  of  such  oil  of  bitter 
almond  on  the  market  represents  synthetic  benxaldehyde,  and  can  be 
detected  as  mentioned  above.  Note  in  the  pharmacopteial  description 
given  above  that  the  crj-^tals  forming  in  bottles  of  the  oil  consist  of  ben- 
zoic acid. 

Do  not  confound  this  synthetic  oil  of  bitter  almond — benzaldehyde — 

with  the  so-called  artificial  oil  of  bitter  almond  or  oil  of  mirbane.    This 

has  nothing  to  do  with  the  almond,  being  CeH^NOj*  nitrobenzene.     Its 

unfortunate  synonym  is  due  to  the  fact  that  its  odor  suggests  that  of 

K     bitter  almond. 

I  Do9t, — 0.03  mil,  (jr^  minim). 

I  Amygdala  Amara  (U.S. P.  VIII),  or  biiier  almondf  Is  the  npe  seed  of  Frunu*  Amtfff' 

^U  rfo/u*  St.  '  r,  amara  De  Candolle  (Fum.  Ro9ace€t),    It  contaiDS  fixed  oil,  45  per 

^^■jf^t  I  S  2  to  3  per  cent.;  emuktn;  asparagin  and  proteid  (amandin). 

^^^    Tnc  i tfi  of  the  volatile  oil,  whieh  ooes  not  exist  in  the  dry    seeds,  but 

which   is  formed   hy  the  action  of  the  emulsion   on   amygdaUti*  has  been  fully 
dcttcribed  just  above.     It  acts  as  a  sedative  and  is  used  largely  as  a  flavor. 

4$ 
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PRUNUS  VIRGINIANA— WUd  Cherry 
(Prun,  Virg,— Wild  Black  Cherry  Bark) 

The  stem-bnrk  of  Prunus  aerotina  Ehrhart   (Prunus  pimniana   MiUer)   (I 
Roxacea;},  eollorleti  in  atitumn  an<l  oarefuUy  dried.     Preserve  Wild  Cherry  m  tiKiitJf  ] 
closed  containers,  protected  from  light, 

Constiiuenis. — Maiidelonitrile  glucoside  (which  is  similar  to,  but  notj 
identical  with  atnygdafin);  an  enzyme,  similar  to  emulsin;  volatile  oil;  ] 
two  resins;  benzoic,  triinethyl-gallic  and  para-couniaric  acids;  sugar;  nod  ' 
tannin. 

Remarks. — The  dry  bark  contains  neither  oil  nor  hydrocyanic  acid, 
but,  Uke  bitter  almond,  X\iQSG  principles  are  produced  when  the  bark  iaj 
moistened,  and^  therefore^  constitute  the  medicinal  activity  of  the  drug. 
A  simple  test  for  wild  cherry  is  that  it  is  the  only  official  bark  which,  when  I 
chewed,  gives  the  odor  of  hydrocyanic  acid  (or  of  bitter  almond).  The 
ferment  emulsin  is  rendered  inactive  when  treated  with  hot  water^  and 
no  oil  nor  hydrocyanic  acid  will  be  developed  in  wild  cherry  when  so 
heated;  hence  all  official  preparations  of  the  bark,  including  the  infusi^ 
ar«  made  with  cold  solvents* 

Medical  Properties, — Tonic»  mild  sedative  (for  coughs). 

Dose, — 2  grammes  (30  grains). 


ACroUM  BENZOICUM— Benzoic  Acid 
(Acid.  Benz*) 

An  organic  acid  obtained  from  bensoin,  or  prepared  synthetieaUjr*    H  <     _ 
when  dried  to  constant  weight  in  a  desiccator  over  sulphuric  acid»  notteai  thaiiOO^ 
per  cent,  of  CyHnOa  or  C«HiCOOH  (122 .  05).     Preserve  it  in  weIi-clo«ed  cootainera  in 
a  cool  place  protected  from  light. 
Summarised  Description, 

Lustrous  scales  or  friable  needles;  nearly  odorless  (the  dynthetic)  or  smelling  lik« 
bo  n  no  in  (the  natural);  pungent  acid  taste;  somewhat  volatile  at  moderately  warm 
tern  pern  tu  res;  volatilized  by  siciun:  soluble  m  about  275  partd  of  water  and  in  about 
1,8  partjj  of  alcohol;  also  soluble  in  ether,  chloroform,  ciwbon  di^ulphide,  benxoie, 
fixed  and  volatile  oils;  mi»lts  between  120''  and  122*C.     For  detaiU  see  ILS.P.,  p,  S. 

For  ie sis  for  ideniihj^  for  impuritits:  Readily  carbon izable  matter  (solution  in  «il- 
phuric  acid  ptturcd  in  water  giv^es  a  precipitate  of  benzoic  acid  and  a  colorless  fluid). 
Chlorine  (modifie«i  silver  nitrate  testj,  Cmnamic  Acid  (no  odor  of  bitter  almond  on 
oxidation  with  permanganate),  and  tor  ojisay,  see  U.S. P.  p.  8  and  also  Part  V  of  tliis 
book. 

Remarks, — ^Benzoic  acid  represents  the  final  oxidation  product  of 
benzyl  alcohol,  this  yielding  benzaldehyde,  and  it  in  turn  yielding  benJBoio 
acid. 


C^H^CHjOR     -*     C*H*CHO 

Bemtyl  ulcohol^  fienuUdchycie. 


C.H4COOH. 


Benzoic  acid  was  discovered  by  Vigniere  in  1608  in  benzoin,  hence] 
the  name.     Scheele  in  1785  cUscovered  it  was  a  constituent  of  the  urine, 
and  Liebig  and  Woehler  in  1832  proved  its  chemical  composition.     .^1 
mentioned  above,  benzoic  acid  is  a  normal  constituent  of  benzoin,  and  m 
also  an  important  constituent  of  balsams;  balsams  being  oleoresiiis  oon- 
taining  benzoic  and  einnamic  acids. 

Benzoic  acid  can  be  made  from  benzene  by  converting  same  first  into^ 
phenyl  chloride,  C^HjCb  changing  this  to  benzonitril,  C^HiCN,  and  treats 
ing  this  with  potassium  hydroxide,  when  the  potassium  benzoata  ia , 
formed. 
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As  mentioned  above,  it  is  also  made  by  the  oxidation  of  either  benzyl- 
alcohol  or  benzaldehyde.  Commercial  benzoic  acid,  however,  is  usually 
manufactured  by  one  of  the  four  following  methods: 

(a)  Svblimation  of  benzoin,  as  described  fully  on  p.  975. 

(5)  From  Hippuric  Acid. — This  body  is  a  constituent  of  the  urine  of 
cattle,  and  is  benzoyl  glycocoll,  CcHsCONHCHjCOOH. 

On  boiling  this  substance  with  hydrochloric  acid  it  splits  into  glycocoll 
/NH2 
(amido-acetic  acid),  CH2COOH,  and  benzoic  acid. 

The  benzoic  acid  thus  produced  is  usually  mixed  with  benzoin  and 
resublimed,  and  when  fresh,  is  an  acceptable  preparation.  In  older 
samples  the  origin  can  be  readily  detected  by  the  odor  of  stale  urine. 
The  benzoic  acid  of  this  source  was  formerly  used  in  considerable  quan- 
tities under  the  name  of  German  benzoic  dcidy  but  at  the  present  time  the 
process  has  been  largely  supplanted  by  a  third  method  of  manufacture. 

(c)  From  Toluene, — A  comparison  of  the  formulas  of  toluene,  CeHj- 
CHs,  and  of  benzoic  acid,  CeHsCOOH,  will  show  that  the  difiference  be- 
tween them  is  slight;  benzoic  acid  has  two  atoms  of  oxygen  more  and 
two  atoms  of  hydrogen  less,  and,  therefore,  it  should  be  easily  prepared 
'by  oxidation. 

This,  however,  is  not  wholly  the  case,  the  reaction  being  rather  in- 
direct. Toluol  is  treated  with  chlorine,  changing  it,  CeHjCHs  into 
C^HftCCls,  and  this,  when  boiled  with  water,  is  converted  into  benzoic 
and  hydrochloric  acids,  by  the  following  reaction: 

^Cl  H2O  r>=0 

CtHj    CI     +     ami        =     CeH*!  -|-     SHQ. 


CI     +     ami        =     CeHj 

2  HOH  t_OH 


(d)  Process  of  Manufacture  from  Naphthfilene. — This  body  is  CioHg,  or, 
graphically,  as  expressed  in  Formula  I  below,  and  on  oxidation  with  nitric 
acid,  it  yields  phthalic  acid,  CeH4(COOH)2,  which  is  graphically  expressed 
in  Formula  II. 


Formula  I. 

Formula  II. 

H          H 

H 

HC^   ^c/   ^CH 
H          H 

-> 

HC^   ^C— COOH 
HC^   ^C— COOH 
H 

Phthalic  acid,  on  treatment  with  calcium  hydroxide,  loses  one  COa 
group,  and  is  converted  into  benzoic  acid,  CgHsCOOH,  or  rather  into 
its  calcium  salt. 

Benzoic  acid  is  used  as  an  antiseptic  and  employed  medicinally 
chiefly  in  the  form  of  metallic  benzoates. 

Dose, — 500  milligrammes  (8  grains). 

/SO  H 
Sulphobenzoic  acid,  ^s^^^x'qqqtt,  made  by  treating  benzoic  acid 

with  sulphuric  acid,  is  mentioned  because  of  its  amido-derivative,  sac- 

SO  \ 
eharin^  C»H4pQ*J>NH,  which  was  discovered  by  Remsen  and  Fahlberg 

in  1879.     Its  synthesis  can  best  be  expressed  by  successive  products  of 
tiie  reaction: 
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Co  SOiH V  r'  w  **5  OjCl V  (^  Tj  SOfNHs_^  r^  tj  SOjNHi .  f^  rr  80i^%rtr 


(Sulpho- 
toluene). 


Ortho-toluoJ-«iil- 
phocbloride. 


Ortho-t  ol  uol-«ul- 
pbftjnide. 


( Ortho-AulphADiidc 
boa»ckto  &cid). 


CB*oeh«fiii> 


Toluene,  when  treated  with  sulphur  trioxide,  yields  sulphotolueosJ 
npj  H.     This  yields  successively  the  products  given  above,  the 
end-product  being  saccharin,  which  is  official  as — 

BENZOSULPHINIDtlM— Benzosulphinide 

(Benzosulphinid. — Saccharin — Glusidum) 

The  anhydride   [CTH^NSOa  or  C%H,8a,  COXH  »  183.12]  of  ortho-sulphamid*-^ 

beiuEoic  acid. 
Summarized  Desrriplian. 

White  crystals,  or  white  crystalline  powder;  odorless  or  faintly  aromatic;  in  tensely 
sweet  when  diluted;  soluble  in  ab<iut  290  parts  of  water  and  in  about  25  part«  of  af- 
cohol;  also  soluble  in  chloroform  and  ether  and  ui  some  alkaline  8olutioiiii;  melta 
between  219'*  and  222°a 
For  details,  see  U.S.P,,  p.  76* 

For  fe«t»  /or  idf^fUiJlJ  and  for  impurities:  cartxjnizabi©  matter  (sulphuric  acid  aotu* 
tion  hejited  to  50° C,  not  more  than  brown)* 

Glucose  or  milk-^ugar  (does  not  reduce  Fohling's  solution). 

Benzoic  or  salicylic  acid  (no  precipitate  nor  \iolet  color  with  ferric  chloride). 

Anunonium  compounds  (no  ammoniii  odor  on  heating  with  a  milk  of  magDMi*}* 
See  U.aR 

Remarks, — Saccharin  is  in  the  form  of  white  powder,  sparingly  solu- 
ble in  water,  and  possessing  a  taste  that  has  been  graphically  described 
as  being  *'so  sweet  that  it  is  bitter"  (being  300  times  sweeter  than  sugar), 
and  in  order  to  obtain  its  full  sweetening  power  it  is  necessary  that  it  be 
diluted.  Administered  as  a  sweetener,  it  is  usually  combined  with  alkali, 
such  as  sodium  bicarbonate,  and  the  saccharin  tablets  intended  for  use 
by  diabetic  patients  in  place  of  sugar  are  combined  with  the  required 
quantity  of  alkali  before  compression.  The  addition  of  alkali  is  in  order 
to  render  them  more  soluble. 

As  noted  in  the  summarized  description  just  given,  saccharin  is  only 
sparingly  soluble  in  water.  The  sodium  compound,  on  tlie  other  handf 
is  very  soluble,  although  not  so  jjowerful  an  antiseptic. 

Saccharin  is  by  no  moans  a  harmless  agent,  and  its  indiscrinunate  use 
as  a  sweetener  should  be  deprecated.  For  diabetic  patients  it  is  a  boon, 
but,  on  the  other  hand,  for  sweetening  foods  in  order  to  spare  the  CHMt  of 
the  sugar  its  use  should  be  strongly  condemned. 

It  is  of  interoj^t  to  note  that  saccharin  possesses  valuable  antiseptio 
properties,  the  researches  of  Miller  showing  that  saccharin  rankea  id 
activity  next  to  bichloride  of  mercury  as  an  agent  for  destroying  the 
bacteria  of  the  mouth. 

Professor  Miller  devised  a  saccharin  mouth-wash  containing  saccharin,  | 
an  astringent  substance  like  kratneria*  blended  with  aromatics,  and  prod- 
ucts sunilar  to  this  are  among  the  most  popular  of  the  modern  moulb-, 
wash  preparations. 

Dose. — 200  milligrammes  (3  grains), 

SODII  BENZOSULPHINrDUM— Sodium  BenzosulpMaide 
(Sod*  Benzosulphin. — Sodium-Saccharin — Soluble  Saccharin) 

The  sodium  salt  [NAC7r!40iNS-h2HsO»24LU)  of  beaioamlphiiiiiie. 
in  well-clo«ed  containere. 
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Colorless,  rhombic  prisma  or  white  ciyatalline  powder;  odorless  or  faintly  aromatic. 

^  ,  ^ut  L2  parts  of  water  and  in  about  40  parts  of 

alcohol.     For  details  see  U.S.P.»  p.  383. 


f^marUed  Description, 
^    Colorless,  rhombic  prL.«„  ^.  „«•«  «.j 
inti»nsf'ly  sweet  f-aste;  soluble  in  about  1,2  parts 
*  ohoL     For  details  see  U.S.P.»  p.  383. 

For  Ustafor  idefUiiy  and  for  impuriiics^  see  benEosulphinide. 

Rcfnarks, — This  new  official  substance  is  the  soluble  form  of  saccharic 
described  above* 

Dose. — 200  railllgrammes  (3  grains). 

ACmUM  SALIC YLICUM— Salicylic  Acid 
(Acid.  SalicyL) 

Orthohvdroxybenxoic  acid|  existing  naturally  in  combination  in  various  planta^ 
but  generally  preparcni  synthetically.    It  contains,  when  dried  u>  constant  weight  in  a 
dessiccator  over  sulphuric  acid^  not  less  than  99,3  per  cent,  of  CrHflOj  or  CfH4(OH)* 
CC)*>H  (138.05).     Preserve  it  m  well-closed  containers. 
Summarized  Descriplion, 

Fine  prismatic  needles  or  bulky  crystalline  powder;  sweetish,  then  acrid  taste; 
8!7nthetic  is  white  and  odorless;  natural  is  yellowish  and  smells  like  fz;aultheria;  soluble  in 
about  460  parts  of  water  and  in  about  2/2  parts  of  alcohol;  abo  soluble  in  chloroform, 
ether,  benzene  and  oil  of  turpentine,  melts  between  156**  and  159".  For  details  see 
V.S.K  P-  23. 

For  tcsix  for  identUy^  for  impuriiics:  Iron,  phenol  or  colorinj^  matter  (alcoholic  solu- 
tion on  evaporation  gives  a  residue  which  is  not  more  than  shghtly  yellow  or  slightly 
pink).  Organic  inipurities  (does  not  color  sulphuric  acid  more  than  faint  brown). 
Hydroehloric  acid  (the  silver  nitrate  test)  ana  for  a^^iy  see  U.S.P.,  p.  23  and  alaa 
Part  V  otthis  book. 

This  body  is  ortho-ox ybemmc  acid.  It  was  discovered  and  named  by 
Piria  in  1839  as  an  oxidation  product  of  salicin.  It  occurs  naturally  in 
several  of  the  volatile  oils,  notably  that  of  wintergreen  and  sweet  birch. 
The  synthesis  of  salicylic  acid  has  been  aecomplljhed  in  several  waya. 
One  is  by  fusing  salicin  with  potassium  hydroxide.  It  can  also  be  made 
by  treating  orthocresol  wnth  potassa,  but  its  commercial  manufacture  is 
by  treatment  of  sodium  carbolat^  with  carbon  dioxide,  this  being  the 
celebrated  Kolbes  process. 

This  can  be  best  explained  as  the  shoving  of  a  molecule  of  COj  into 
a  molecule  of  phenol.     Phenol  is  CsHaOH,  or  it  can  be  expre^ssed  as 

C§H4~Tj    ;  treat  this  with  CO2,  and  we  get  salicylic  acid,  CeHi< .  ..j^^jr 

It  is  interesting  to  note  that  in  this  case  potassium  carbolate  cannot 
be  used  for  the  sodium  carbolate.  If  the  potassium  carbolate  is  used, 
instead  of  getting  ortho-oxybenzoic  acid^  we  obtain  the  pararoxybenzoic 
acid. 

Salicylic  acid  occurs  in  fine  white  needles  or  light  crystalline  powder, 
soluble  in  450  parts  of  water  and  2.2  parts  of  alcohol,  melting  at  loC*  to 
159^C.  It  gives  a  very  characteristic  and  delicate  reaction  with  ferric 
chloride,  the  latter  agent  giviuK  a  distinct  red  tint  in  an  aqueous  solution 
of  one  part  salicylic  acid  to  400,000  partes  water,  or,  roughly  speaking, 
1  grain  dissolved  in  7  gallons  of  water  will  give  distinct  reaction  with 
ferric  chloride.  More  concentrated  solutions  of  sahcylic  acid  or  salicy- 
lates give  a  deep  purple  precipitate  with  ferric  chloride, 

SalicyUc  acid  is  a  valuable  antipyretic,  antirheumatic,  and  antiseptic. 

Dose, — 750  milhgrammes  (12  grains). 

Several  derivatives  of  salicylic  acid  are  official:  the  salicylates  of  the 
metalsp  sodium,  lithium^  ammonium,  and  strontium;  of  the  alkaloids, 
phyi4<x^tigmine  and  quinine;  and  the  esters,  methyl  salicylate  and  phenyl 
salicylate. 
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Acetylsaiicylic  Add  f  N,N,R),  or  Gspinn,  CJi^OCCHjCO/COOH.  i^  nd 

in  wKich  the  hydrogen  of  the  hydroxyi  group  Ims  been  replaced  by  tfie  *  Mip, 

It  \a  made  by  heating  salicylic  acid  with  acetic  anliydride.  It  occurs  in  colut  U:^^  cri'^' 
talline  needles  melting  at  135'C*  It  is  enormously  popular  as  »  substitute  for  ^lieyk 
ates  and  ia  given  in  doses  of  from  5  to  15  f^rams  (0,3  to  l.Ogramme). 

Novaspirtn    (N.N.R,),    or    fmthykne-citryt-naUcyiic   actd^  CHjCOOC^H^COOH 

iOCH, 

IV 


V 


CH,COOC*H4COOH 

represents  the  citric  acid  molecule  to  which  one  oxy-methylenc  and  two  salicycli 
groups  have  been  attached.     Its  use  ia  similar  to  aspirin, 

METHYLIS  SALICYLAS— Methyl  Salicylate 

(Methyl.  Salicyl.— Ok  mm  Gaultherise,  U.S. P.  VIII— Oil  of  Winterjfreen — 
Oleum  Betulffi,  U.S.P.  VIII— Oil  of  Sweet  Birch— OU  of  Teaberry) 

It  contains  not  less  than  98  per  cent,  of  CHjCtH^Oj (152.00),  It  is  produced  syn- 
thetically  or  is  obtained  by  du^tillation  from  GauUhtrria  procumhens  Linn^  (Fam> 
EricacecB)  or  from  Bttnla  lenia  LinoiS  (Fam.  Betuiart^r).  The  label  must  indicate 
whether  the  methyl  salicylate  has  been  made  syntheticallv  or  distilled  from  either  of 
the  above-mentioned  plants.  Presenre  it  in  well-stoppered,  amber-colored  bottles,  in  a 
cool  place,  protected  from  light* 

SummarUed  Description. 

Colorless,  yellowish  or  reddish  liquid;  odor  of  gaulthcria;  8|>aringly  soluble  to 
water;  miacime  with  alcohol  and  with  glacial  acetic  acid;  soluble  in  6  vohimc*  of  70 
percent,  alcohol  with  but  little  cloudiness;  sp.gr,  L180  to  1.185  Csvnthetici  1.172  to 
1.182  fnatunil);  boils  between  218°  and  22rC.     For  details  see  V.^.P,,  p.  272, 

For  ti'stA  for  identity^  for  impurities:  Other  volatile  oils  or  petroleum  (diasolvet  la 
potaasium  hydroxide  without  leaving  oil  drops).  Heuv'^'  metals  (hydrogen  sulphiile 
test)  and  for  atisay  see  U.S.P.,  p.  273  and  also  Part  V  of  this  book. 

Remarks. — The  present  pharmacopcria  recognizes  under  the  titto 
meihylis  salicyhis,  the  three  commercial  varieties  of  this  chemical;  the 
synthetic  form  and  the  two  natural  oils,  that  of  wintergreen  and  of  sweet 
birch.  Synthetic  methyl  salicylate  is  made  by  treating  methyl  alcohol 
with  salicylic  acid  in  the  presence  of  sulphuric  acid,  as  shown  by  the 
following  equation: 

CHiOH     +     HCrH,0,     «     CH.CtH^O,     +     H,0. 

In  this  case,  as  in  making  all  esters,  the  sulphuric  acid  acts  as  a  dehy- 
drating agents  removing  the  water  formed  during  the  reaction,  Whue 
both  oil  of  sweet  birch  and  oil  of  wintergreen  are  harvested,  the  yield  of 
the  latter  oil  is  so  small,  that  most  of  the  so-called  **oil  of  wintergreen"  is 
really  uljtmned  from  birch.  The  differentiation  betw^een  these  two  oils 
h  a  matter  of  considerable  difficulty.  In  fact,  no  less  an  authority  than 
Professor  Kremers  claims  that  it  is  practically  impossible  to  decide  chem- 
iciJly  whether  a  given  sample  is  from  wintergreen  or  from  birch^  The 
present  pharmacopcea  cites  as  a  distinction  that  oil  of  birch  is  optically 
inactive,  while  oil  of  gaultheria  is  slightly  levog>Tat.e. 

As  methyl  salicylate  can  be  made  by  coml)ining  methj'l  hydroxide 
and  salicylic  ari<!,  so  oil  of  wintergreen  and  oil  of  birch  can  be  split  up 
into  tlieso  two  constituents  by  the  process  of  treating  the  oil  with  sodium 
hydroxide,  when  the  methyl  salicylate  is  decomposed  by  the  following 
reactioD : 

CHiCtHiOi     -f     NaOH     -     CH,OH     +     NaCrH^O,. 
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This  process  of  breaking  down  an  ester  is  called  saponificaiion,  because 
the  formation  of  soap  from  a  fixed  oil — an  ester  of  glycerin — ^is  accom- 
plished by  a  practically  identical  process.     (See  p.  6(io*) 

The  saponification  of  the  oil  of  wintergreen  under  the  influence  of 
sodium  hydroxide  is  applied  commercially  in  the  manufacture  of  the  so- 
called  natural  salicylate  of  sodium  and  salicyUc  acid.  The  process  is  a 
simple  one,  the  oil  being  warmed  in  a  jiorcelain  dish  on  a  water-bath» 
and  then  treated  with  molecular  proportions  of  a  solution  of  soda,  when 

»the  sodium  salicylate  separates  out  in  a  white  mass.  On  adding  w^ater 
the  sodium  salicylate  dissolves,  the  solution  is  then  filtered,  and  sodium 
salicylate  obtained  from  the  solution  by  granulation  through  e%'aporation* 
In  preparing  sodium  salicylate  by  this  process  it  is  important  that  there 
be  a  slight  excess  of  acid,  otherwise  the  finished  product  will  have  an 
ugly  gray  color*  Scrupulous  pains  must  be  taken  to  avoid  any  contact 
with  iron  during  the  manufacture,  for  the  slightest  trace  of  iron  will 
color  the  sodium  salicylate  from  pink  to  red.  From  this  sodium  salicy- 
late a  natural  salic3dic  acid  can  be  isolated  by  treatment  with  the  requi- 
site quantities  of  sulphimc  acid  and  crystallization  of  the  separated 
salicylic  acid  from  alcohol. 

These  three  forms  of  methyl  salicylate  are  used  as  antirheumatics, 
but  the  less  irritating  sodium  salicylate  is  usually  preferable. 

Dose,— 0*75  mil  (12  minims), 

PHENYLIS  SALICYLAS— Phenyl  SaHcylate 
(Phenyl.  SalicyL — Salol) 


The  phenyl  ester  lCi,H,<,0,  or  C»H4(OH)COOC,H»  1:2  »  214. 08]  of  salicylic  mcM. 
Pre^rvc  it  in  well-closed  containers  in  a  cool  place. 
Summarised  Description. 

White  crj^stalliijc  powder;  aromatic  odor;  chameteristic  taste:  soluble  in  about 
6ti70  parts  of  water  and  in  about  5  parts  of  alcohol;  also  soluble  in  chloroform, 
ether,  benzencp  fixed  and  volatile  oils;  melts  between  41**  and  43*^C.  For  details  see 
U,S.P.,  p.  318. 

For  t€sU  for  identity  and  for  impurities :  Free  acids  (litmus  ]3aper  test).  Uncom* 
fted  phenol  or  salicylic  acid  (no  violet  color  with  ferric  chloride).  Sulphates  and 
'orides  (usual  teste)  see  U.8.P*,  p.  318  and  also  Part  V  of  this  -book. 

OH 
This  graphic  formula,  ^•^^^COOC  H  *  ®^^^®  ^^^^  ^^'  ^  salicylic 

acid  with  the  carboxyl  hydrogen  replaced  by  the  phenyl  group  (C^Hs). 
It  can  also  be  written  as  phenyl  salicylate,  CeH^CrHsCv 

Salo!  is  an  artificial  ester  obtained  by  the  treatment  of  phenol  with 
salicylic  acid  in  the  presence  of  phosgene,  sulphuric  acid  not  being  indi- 
cated in  this  case,  since  its  action  would  be  too  violent.  The  equation 
of  manufacture  is^ — 


C.H»OH     -h     HCtHiO, 


€»H*CtH,0,     4-     H,0. 


Like  phenol,  salol  liquefies  when  triturated  with  menthol  camphor  and 
thymol, 

Salol  is  a  remedy  of  comparatively  recent  origin,  and  has  been  found 
admirable  in  rheumatic  cases,  it  having  a  less  irritating  action  than  have 
the  other  salicylates. 

Do8€> — 300  milligrammes  (5  grains). 

Salol  is  interesting  because  insoluble  in  acids^  but  freely  soluble  in 
calis.     On  account  of  this  peculiarity  it  Ls  used  for  a  coating  for  enteric 
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pills,  such  pills  being  desired  to  pass  through  the  acid  juices  of  the  stom- 
ach  undissolved,  but  intended  to  dissolve  in  the  alkaline  juices  of  the 
intestines  (p.  311). 

So  successful  has  salol  proved  that  a  large  number  of  derivatives 
from  it  are  now  found  on  the  market. 

OC*OC  H  OH 
Salophen  is  acetyl-para-amido-salol,  P"C«^<  <  nhCOCH 

The  structure  of  this  body  can  be  best  explained  by  the  stages  of  its  manufacture. 

yOCO— CH^OH  . 
Salol  is  converted  into  para-nitro-saloL  p-C«H4— NOt.  This,  by  reduction, 

gives  para-amido-salol,  p-CeHi  <  ^^  *       ,  and  this,  treated  with  acetic  acid, 

yields  salophen. 

Salophen  is  used  as  a  salol  substitute  in  rheumatic  and  gastric  troubles,  it  being 
considered  safer  than  salol. 
/OC,H» 

Saliphen,  C6H4— NHCrHiOt. — This  body  is  a  salicyl-phenetidin,  and  is  men- 
tioned  m  passing  merely  to  call  attention  to  the  confusing  similarity  of  the  names  of 
these  two  substances. 

SaUcylamide,  C«H4<qu        . — This  is  made  by  treating  oil  of  wintergreen  with 

ammonia  gas,  and  is  used  as  a  salicylic  acid  substitute. 
OFT 
Cresalol,  ^<114<qqqq  q  qq  • — Salol  is  salicylic  acid  combined  with  the  phen(4, 

CeHiOH.     Cresalol  is  salicylic  acid  combined  with  cresol,  C«H«^CHt 

It  is  made  by  combininssodium  salicylate  and  sodium  cresylate  in  the  presence 
of  phosphorus  oxychloride,  lH3Qi.  The  reaction  can  best  be  shown  by  the  two  com- 
pounds uncombined  with  sodium,  viz. : 

Salicylic  acid.  Cresol.  Cresalol. 

'-•"*<  COOH     ^    ^•"*<CH,  '"•^*<COOC,H4CH,. 

DIOiprBENZOIC  AODS 

We  have  already  seen  that  salicylic  acid  is  a  mono-oxybenzoic  acid, 
or  a  phenol  in  which  one  atom  of  hydrogen  has  been  replaced  by  the 
carboxyl  group.  In  the  same  way  the  dioxyphenols,  by  substitution  of 
one  atom  of  hydrogen  with  carboxyl,  yield  dioxybenzoic  acids. 

(OH),(3:4). 
Thus,  pyrocatechin,     o-CeHiCOH)^,  yields  protocatechuic  acid,  CeH|COOH(l) 

(OHW3:5). 
Resorcin,  m-CeHiCOH),,  yields  resorcylic  acid,  CeHaCOOHCl) 

(OH)K2:5). 
Hydroquinine,  p-CeHiCOH)!,  yields  gentisinic  acid,  CeHjCOOHci). 

These  acids  are  of  Uttle  importance  in  pharmacy. 

Gentisinic  acid  is  a  decomposition  product  of  gentisin  (p.  642),  and 
protocatechuic  acid  is  of  interest  only  by  reason  of  an  important  deriva- 
tive of  its  aldehyde. 

,CHO 

Protocatechuic  aldehyde  has  the  formula  CgHsM^H    ,  and  the  methyl 

ether  of  this  aldehyde  is  vanillin. 

VANILLINUM— Vanillin 
(Vanillin) 

Methylprotocatechuic  aldehyde  [CgHgO,  or  C«Ha.OH.OCH,.COH  4:3:1- 
152.06)  occurring  naturally  in  vanilld,  or  prepared  synthetically.  Preserve  it  in 
well-closed  contamers,  protected  from  light. 
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Summarued  Description, 

Fine,  white  or  faintly  yellow,  crystalline  needles;  soluble  in  about  100  parts  of 
water  and  in  alcohol,  plvccrin,  chloroform  or  ether;  opticalh'  inactive;  melts  between 
SO**  and  S2''C.     For  details  see  U.S.  P.,  p.  485. 

For  itstn  for  identity  and  for  impuritUBZ  Acctanilid  (does  not  give  the  isonitrile 
reaction)  see  U.S.P. 

Remarks, — ^Vaiiillin  is  the  odorous  principle  of  the  vanilla  bean, 
which  has  long  been  popular  as  a  flavoring  agent »  The  extraction  of 
vanillin  from  vanilla  beans  is  a  matter  of  comparatively  little  difficulty, 
but  the  small  yields  caused  its  commercial  extraction  to  be  at  a  cost 
almost  prohibitive.  The  researches  of  Tiemann,  however,  proved  the 
structural  formula  of  the  substance,  and  when  this  was  known,  the  in- 
vestigator found  it  a  matter  of  no  great  difficulty  to  prepare  vanillin 
from  cheaper  sources  than  from  vanilla  beans.  The  first  vanillin 
made  synthetically  was  made  from  coniferin  found  in  the  cambial  juices 
of  some  species  of  pine.  Vanillin  from  this  source  was  prepared  by  Tie- 
mann  and  Haarmann  in  their  chemical  factory  at  Holzminden,  and  soon 
became  an  article  of  commerce.  A  few  years  later,  however,  Tiemann 
discovered  a  simpler  and  more  economic  source  of  the  production  of 
vanillin  in  eugenol,  a  constituent  of  the  oil  of  cloves,  from  which  it  is 
obtained  by  oxidation  with  potassium  permanganate. 

Vanillin  occurs  in  the  form  of  white  crj^stals,  melting  at  81  °C.,  freely 
soluble  in  alcohol,  and  much  less  so  in  water.  It  possesses  a  delightful 
odor  of  the  vanilla  beans,  and  is  now  very  largely  used  instead  of  vanilla 
beans,  both  in  flavoring  extracts  and  particularly  in  perfumer>^ 

Dose. — 30  milligrammes  (}^2  grain). 

Vanilla  (U.S.?.  \1II;  N.F.  IV)  is  the  cured,  full  grown,  imnpe  fruit  of  VaniUa 
jtianifolia  Andrews  (pHm .  Orchidnce<r),  It  contains  vanillin,  volatile  oil,  fixed  oil,  resin, 
migar  and  mucilage.  There  is  a  grcAt  variation  in  quality  of  commerce  vanilla  beans, 
ranging  from  Mejcican  beans,  the  finest,  to  the  Tahiti  bean,  the  poorest — so  poor  that 
they  should  not  be  used.  The  poorer  the  quality,  the  more  mucilage  and  lesa  aroma 
the  bean  possesses.     Vanilla  is  used  almost  entirety  as  a  flavor. 
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CHAPTER  XLV 

GALLIC  AND  TANNIC  ACIDS 

ASTRINGBNT  DRUGS 

AdDUM  GALLICUM— GaUic  Acid 
(Acid.  GaUic.) 

An  organic  acid  [CTHeOft+HjO  or  C«H,(OH)s.  COOH  1 :3  :4  :5-hH,O-18a061. 
Summarized  Description, 

White  or  pale  fawn-colored  silky  interlaced  needles,  or  triclinic  prisms;  as- 
tringent, slightly  acidulous  taste,  soluble  in  about  87  parts  of  water,  in  about  3.7 
parts  of  alcohol  and  in  about  70partsof  ether;  almost  insoluble  in  chloroform.  For 
details  see  U.S.P.,  p.  11. 

For  teats  for  identity  and  for  impurities:  Tannic  acid  (is  not  precipitated  by  gelatin 
or  by  starch  solutions)  see  U.S. P. 

Remarks, — The  graphic  formula  of  gallic  acid  is — 

COH 

«C      COH 

/C      COH 

^        H 
O       ^ 

H 

C(,H2(OH)3COOH,  or,  massed  together,  HCtHjOb. 

Such  is  gallic  acid,  which  is  benzene  with  three  hydroxyls  and  one 
carboxyl  replacing  four  hydrogen  atoms. 

While  protocatechuic  acid  represents  dioxybenzoic  acid,  it  will  be 
seen  from  the  above  formula  that  gallic  acid  is  a  trioxybemoic  add. 
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ve  it  the 


-h     KOH      =      KBr     -f- 


Gallic  aciil, 
(OH), 
CiHiCOOH. 


GatUc  acid  was  isolated  from  nutgall  by  Scheele  in  1785,  who  gav< 
naine  from  the  source  of  its  supply. 

Gallic  acid  can  be  made  synthetically  by  fusing  of  bromoproto- 
CBtechuic  acid  wit  h  potassa^  as  shown  in  the  following  equation : 

Bromoprotocateehuic  »cicL 

Aonu 

\GOOH 

It  is  usually  obtained  by  macerating  nutgalls  with  water  long  enough 
(several  weeks)  to  hydrolyze  the  tannin  into  galHc  acid.  The  cold  acid 
aqueous  liquid,  in  which  but  Uttle  galUc  acid  and  much  of  the  foreign 
matter  dissolves,  is  expressed  and  thrown  away.  The  press  cake  is  then 
treated  with  boiling  water,  in  which  the  gallic  acid  freely  dissoIveSi  and 
the  hot  infusion  set  aside  to  permit  crystallization  of  the  acid, 

Gallic  acid  is  a  valuable  astringent,  of  particular  service  as  a  harmless 
agent  for  stopping  minor  hemorrhages,  such  as  nosebleed.  In  such  case 
snuffing  a  small  quantity  of  gallic  acid  up  the  nose  usually  staunches  the 
flow  of  blood.  It  is  given  as  an  integitinfil  astringent,  and  is  also  used 
externally;  for  this  purpose  the  official  ointment  of  gallic  acid  is  recom- 
mended. 

Dose, — 1  gramme  (15  grains). 

Bismuth  subgallate  is  official,  and  has  been  described  among  the  prepa- 
rations of  bismuth  (p,  543). 


ACIDUM  TAimiCUM— Tamiic  Acid 
(Acid.  Tann. — Ciallotannic  Acid^ — ^Tannin) 


A  t&tinin  usually  obtained  from  nutgalb. 
m  cool  pkce  protected  from  light. 
Summarized  Desert piion 


Preserve  it  in  weli-olosod  contaiziera,  in 


Yellowish-white  or  light  brown  amorphous  powder  or  glistening  scales  or  spongy 


•M.HE>^:  very  faint  characteristic  odorj  strongly  astringent  taste;  soluble  in  about 
parts  oi  glycerin  when  gently  warmed;  quite  soluble  in  water,  alcohol  and  diluted  alco- 
oul;  less  so  in  dehydrated  alcohol;  almost  insoluble  in  ether,  chloroform,  benzene  and 
p€?troleum  benzin.     For  detaila  see  U.S.  P.,  p.  26. 

For  testfsfor  identity,  for  impurities:  Gum  or  dextrin  (no  turbidity  on  adding  alcohol 
to  an  aqueous  solution).  Resinous  matter  (hot  aqueous  solution  not  turbid  on  cooling 
or  on  further  dilution).     See  U.S. P.  and  also  Part  V  of  this  book, 

Remctrkd. — While  for  many  years  it  was  supposed  that  tannin  was  a 
de6mte  chemical,  di-gallic  acid,  CeHj(OH),— COO— C^^H^COHjjCOOH, 
the  researches  of  Fischer  and  Freudenberg,  Nierstein  and  Feist  and 
Haun  show  that  it  k  a  mixture  of  di-gal!ic  acid  with  other  bodies,  such 
aa  glucogaliic  acid,  CHsOH— CHOH— CH— C^HOH— CHOH— CHO— 

I a J 

CO— C«H,(OH)s  and  leucotannin,  C«Ht(OH)«— O— C<^Hr-(OH),COOH. 
For  this  reason  the  present  pharmacopceia  assigns  no  symbolic  formula 
to  tannin.  Digallic  acid,  Ci^HioO^,  represents  two  molecules  of  gallic 
acid,  CiKfOa,  minus  one  molecule  of  water. 

The  t4mnic  acid  of  the  pharmacopGBia  is  but  one  of  the  very  interesting  series  of 
rf>r»^'">''"'!s  timt  we  call  the  tannins  (or  tannoids).     Most  of  thc«e,  instead  of  being 
I  Hcid,  are  glucosides  thereof.     A  ver>'  iarpe  number  of  plants  yield  various 
o:  innina,  and  ver^*  few  of  these  are  identical. 

Edorts  have  been  made  toward  the  classification  of  the  tannins,  and  the  first 
p»  iutu  which  tbey  are  divided  are  according  aa  to  whether  they  form  with  iron 


m 
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s&lt^  a  green  black  precipitate  or  a  blue-black  precipitate.  The  mast  modem  <!lAMi^ 
ficBtion  of  the  tannins  it^  that  of  Kunz  Krnuse. 

NoN-GLuco8mAi4  Tannoidb:  Such  as  gallic  acid;  prot4x;atechiiic  actdi  digftllk 
acid,  etc. 

Glucosidal  TA>Noiofl: 

(a)  filycotannoida. 

Protocrttochuic  acid  derivatives,  aui^h  as  cincliotannic  acid,  caffetajiiiir  urid,  He 

Gallic  acid  derivative-s,  such  as  pomegranate  root  tannin. 

(h)  Pktoroglucin  iannoids. 

Pmtocatechuic  acid  derivatives,  such  ajs  quebracho  tannic  acid»  catechutAunic  acid, 
koIattinnLnr  etc, 

Gnilic  acid  derivatives,  none  yet  known. 

The  protocatechuic  acid  derivatives  mentioned  above  include  thoei>  taanoida  turn* 
ing  f^reen  black  with  ferric  chloride;  while  the  "gallic  acid  derivatives"  turn  blue  black 
with  ferric  chloride. 

It  will  bo  noticed  m  the  pharmacopoeial  description  that  tannin  is 
pre<dpitutcd  bj'  gelatin  (as  discussed  under  Clarification,  see  p.  140)  as  a 
Icatber>'  substance,  leather  representing  this  very  substance.  Fresh  ani- 
mal hide  consists  of  gelatin  combined  with  a  mass  of  animal  fibers,  and 
when  this  is  macerated  in  a  solution  of  tannin  (generally  from  oak  bark)| 
it  is  converted  into  leather  or  the  tannate  of  gelatin.  The  deep  blue- 
black  precipitate  produced  by  the  treatment  of  tannin  with  ferric  chloride 
solution  is  the  basis  of  most  of  our  writing  ink,  w^hich  is  made  by  treating 
nutgall  infusion  with  iron  salts  and  adding  some  gummy  substance  which 
will  hold  the  precipitate  in  suspension. 

Tannin  is  obtained  by  exposing  powdered  nutgalls  to  a  damp  atmos- 
phere for  several  days^  and  then  macerating  with  a  small  quantity  of 
ether,  and  expressing  the  liquid,  repeating  the  maceration  and  expression 
with  ether  containing  one-sixteenth  its  bulk  of  water.  The  reason  of 
this  process  of  extraction  is  puzzling,  since  the  tannin  so  obtained  is 
practically  insoluble  in  strong  ether.  Tannin  can  also  be  extracted  from 
nutgall  with  a  mixture  of  alcohol  and  ether,  and  in  a  patented  process 
acetic  ether  is  the  solvent  employed. 

Tannic  acid  is  one  of  the  moRt  valuable  astringents,  and  is  used  lK>tb 
internally  and  externally.  When  used  internally,  it  is  given  for  diarrhea. 
For  this  purpose,  however,  it  is  usually  advisable  to  administ4?r  a  tannin- 
bearing  drug,  such  as  catechu  or  kraraeria. 

Externally,  it  is  used  to  staunch  the  flow  of  blood,  and  for  gargles  in 
sore  throat  and  as  an  application  for  piles. 

Dose, — 500  milligrammes  (8  grains). 

The  official  preparations  of  tannin  are  glycerite  of  tannic  acid,  troche* 
of  tannic  acid,  and  ointment  of  tannic  acid* 

DRUGS  CONTAINING  ASTRINGENT  PRINCIPLES 

Krameria  (U.S.P.  VIII;  N.F.  IV)  or  rhalany  ia  the  dried  root  of  Kramma  tn^ 
Ruiz  and  Pavon  (Peruvian  Kramcria),  Kmtneria  Ixina  liim^  (Savaniilu  KrameriaY)  ^^ 
of  Krameria  argefUea  \birtiii8  (Para  or  Bniziltan  Krameria)  {Fam.  L€gumint>9a),     It 
rnnt  1  ;t,^  V ramerotannir  atid,  which  conHiHU  of  purp  tannin^  phlobaphene,  and  extmct; 
k  dd  rhfttnidiin  IIO— C*H«— C:n2CH(NnCHj)COOH:  red  colonng  m»V 

t'  1  irch*     It  ii*  UfRHi  a**  an  astringont  in  15-Krain  dose8. 

Geranium  (U.S. P.  VIII;  N.F.  IV)  or  cranesbUl  ia  the  drt^d  rhizome  of  Gtranium 
macuiatum  lATin6  (Fam.  Geraniactfr),  It  contains  tannin,  gallic  acid,  mucilage  and 
resin,  and  [»  uf!K^d  H8  un  astrinf^ent  in  15  j;^rains. 

RubuB  f  l\S.R  VI II ;  N.F.  IV)  or  htacKb^rry  root  is  the  dried  bark  of  the  rhisome  ol 
Ruhu,^  viUoHus  AiUm»  Rufmjt  nigrohacci^  Bailey,  or  of  RuhuA  cuneifotius  Punh  {Fnm. 
Rondf't'ir),  It  contains  tannin^  tnHoinn  (bitter  i^lucomde),  etc.,  and  is  used  aa  au  afftrta- 
gent  in  IS-grain  dosps. 

H^matoxylon  i  r,S,P.  VIII;  N.F.  IV)  or  l/muH>ofii&  the  heart-wood  of  Htrmalojyhn 
cam  petti  lanum  Lmne  (Fam.  LeffuminiMMK)^  that  htiM  not  undergone  fermentation.     It 
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ataiDfl  tannin  and  hematoxylin,  a  neutral  principle  having  tbe  formula  dtHuO*, 
Eld  giving  Ihe  wood  its  color. 

'Hie  "heart  wood"  means  the  heavier  older  wood  found  in  the  interior  of  a  truok. 
It«  technical  name  ia  the  "duramen/*  while  the  lighter,  younger,  outer  wood  is  called 
the  "alburnum*^*  The  hematoxylin  mentioned  above  has  chemical  value  as  an 
indicator  in  volumetric  analT^-sis  (p.  881). 

Chief  use  of  logwood  is  In  dyeing,  a  decoction  of  the  wood  mixed  with  copperas 
coloring  fabrics  a  deep  black.  For  dyeing  purposes,  however,  the  wood  Is  generally 
aubmitted  to  a  fermentation  process,  when  it  assumes  a  green,  metallic  lustre.  8ucb 
wood  should  not  be  used  in  medicine.  Hematoxylon  is  used  as  au  astringent  usually 
in  the  form  of  the  extract  (p.  281). 

Hamamelidis  Cortex  (U.S. P.  YIII)  or  wUch  liazfl  bark  is  the  bark  and  twiga 
of  Hamamelis  virginiana  Linn6  (Fam,  Hamameiidaceo'.)  It  contains  tamiin,  bitter 
principle,  chlortiphyll  and  trace  of  volatile  oiU     It  ia  an  astringent  of  little  value. 

Dose. — 30  grains. 

Hamamelidis  Folia  (U.S. P.  VIII;  N.F.  IV),  or  wUch  /i«ud7«eM'e«^  are  the  dried  leaves 
of  HQfnnmflifi  nrginiana  Linn^  (Faro.  Hamamelidacea^)^  collectea  in  autumn^  before 
the  flowering;  of  the  plants.  The  drug  contains  tannin  and  a  trace  of  volatile  oil  and  is 
used  as  an  astringent,  in  30-grain  doses. 

Quercus  f  U.S. P.  VIII;  N.F.  IV),  or  whUe  oak  bark^  is  the  dried  bark  of  the  trunks  and 
branches  of  Quercus  alba  linn 6  (Fam,  Fagacea)  deprived  of  the  periderm,  or  the  outer 
corky  layer  of  the  bark.  It  contains  tannin  (quercitannic  acia)  oak  ted  and  pectin 
and  is  used  as  an  astringent  in  I5-grain  dosea. 


ROSA  GAILICA— Red  Rose 
(Rosa  Gall,) 

petals  of  Rosa  gaUica  Linni'  (Fam,  Homtcefr),  colleetml  just  before  the 
of  the  flower.     l*reser\'e  Ked  Ruse  in  tightly  closed  containers,  protected 
ffoin  the  light. 

Consiituenis, — Tannin,  gallic  acid,  trace  of  volatile  oil,  quercetin, 
color,  etc. 

Medical  Properties, — Astringent  tonic.  Rose  honey,  U.S.P.  (p.  204) 
was  forraerly  highly  esteemed  as  a  wa*h  for  sore  mouth.  It  'n^  made 
from  the  official  ftuidextract  (p.  245). 

Rosa  Centifolia  (U.S. P.  1890)  or  pale  rose  contains  a  trace  of  tannin,  and  was  used 
chiefly  as  a  flavor.  Bear  in  mind  that  while  the  official  4ttrouger  rose  water  (p.  177i 
ia  ihade  from  these  two  roees,  oil  of  rose  coaies  from  a  different  species  of  rose. 
(See  p.  742.) 

GALLA— NutgaU 

(Gall* — Aleppo  Galls^ — Smyrna  Galls) 

Excpesconces  on  the  young  twigs  of  Qurrcus  infeeioria  Oli\rier  and  other  allied 
meeir^  of  Qufrctig  (Fani.  Fagacete),  induced  hy  the  punctures  on  the  leaf-budn  and  by 
the  deposited  ova  of  Cynip^  iinctoria  Hartig  (brd«'r  UumtHnphr<r\.  Xot  more  than  5 
pef  cent,  of  Galls  float  in  water. 

ConsthuerUs. — Tannin »  50  per  cent,  (a  glucosidal  form  that  hydrolyzes 
to  glucose  and  digallic  acid);  gallic  acid,  3  percent.;  pectose;  a  ferment 
(pectase),  etc, 

Refnarkit. — ^The  above  official  definition  ("excrescences  on  the  young 
twigs  of  Queretis  infedoria-')  should  be  analyzed  if  it  is  to  be  clearly 
understood.  Excrescence  me^as,  literally,  ''an  outward  growth/'  In 
medicine,  a  boil,  a  mole,  and  a  wart  are,  aiike»  excrescences,  likewise,  to 
m  certain  extent^  the  swellinps  caused  by  insect-bites^  all  such  **  outward 
powths"  being  the  result  nf  abnormal  development  of  tissue  caused  by 
:>me  irritation.  So,  in  plainer  English,  we  may  say  that  nutgall  i8  a 
reliing  on  Qaermfi  infectorta,  a  swelling  ** induced  by  the  punctures  and 
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by  the  deposited  ova  of  Cynips  tinctoria,''  To  explain  that  pan  of  the 
definition  just  quoted  is  easy.  It  has  just  been  said  that  when  an  insect 
bites  us,  an  "excrescence"  is  formed  on  the  injured  |)art,  Likewii^e, 
official  nutgall,  the  excrescence  on  a  special  variety  of  oak*  is  caused  by 
the  bite  (puncture)  of  a  si>ecial  insect— (*j/tu'pfi  titwtoria.  This  insect  not 
only  stings  the  oak,  but  also  deposits  in  the  ptmcture  its  eggs  (oiki,  plural 
for  ovum  J  an  egg),  and  these  are  the  foreign  bodies  that  increase  the 
irritation. 

To  make  a  r^siim^,  the  insect,  Cynip8  Uncioria^  with  that  unerring 
instinct  given  b\'  Providence,  chooses  the  tissue  of  an  oak  tn^  as  the  l>e8t 
place  in  which  its  young  may  be  hatched,  and,  accordingly,  pierces  the 
younger  branches  and  deposits  its  eggs  in  the  hole. 

The  stung  branch  swells  just  as  does  a  stung  arm,  and  stiU  more  so, 
by  reason  of  the  irritating  particles  (the  eggs)  contained  in  the  wound* 
So  the  sw^elling  continues,  until  a  round  knob,  about  the  size  of  a  cherry, 
is  formed^ — a  morlud  growth  not  unlike  a  wen  or  a  tumor  on  human 
beings.  While  the  excrescence,  the  nutgall,  is  growing,  the  insect  eggs 
are  undergoing  that  process  of  development  called  hatching,  and  when 
the  nutgall  assumes  its  full  size,  the  eggs  will  have  hatched  and  the  young 
and  hungry  grubs  enter  into  their  curious  world.  All  insects  have  two 
stages  of  existence,  as  seen,  for  instance,  in  the  caterpillar,  the  larval 
stage,  and  the  butterfly,  the  most  highly  developed  stage  of  the  same  ani- 
mal. In  their  larval  state  insects  are  destitute  of  wings,  and  in  just  such 
condition  is  Cynips  tindoria  as  it  emerges  from  its  egg  wnthin  the  nutgall. 
To  its  voracious  appetite  the  soft  tissue  of  the  nutgall  is  exacth"  suited, 
and  within  this  dark  home  it  lives  its  larval  life,  and  only  after  it  has 
undergone  the  second  transformation  and  becomes  an  insect  does  it 
desire  to  see  the  outer  world.  Then  it  bores  its  way  through  the  walls 
of  its  prison  cell,  ent<»ring  the  living  world  about  six  months  ^ter  the  egg 
was  laid. 

As  a  matter  of  fact,  nutgall  should  be  collected  l>efore  the  insect  has 
escaped,  hence  the  gall  should  not  l*e  punctured,  and  on  slicing  should 
show  a  cavity  containing  remnants  of  the  insect. 

As  already  mentioned  (p.  715),  nutgall  is  the  source  of  both  official 
tannin  and  of  gallic  acid. 

Medical  Properties. — Valuable  astringent.  The  i>f!icial  ointment  fp. 
332)  is  largely  used  for  hemorrhoids. 

Dose, — 500  milligrammes  (8  grains). 


GAMBIR— Gambir 
(Pale  Catechu) 

A  dried  extract  prepared  from  decoctions  of  the  leavraa  find  twifc^  of  Chiroupnridi 

Gambir  (Hunter)  Baillon  (Fani.  Hnhinctof)* 

Constiiuenls, — Catechu- tannic  acid;  catechin,  quercetin,  etc. 
Remarks, — This  drug  replace-s  the  formerly  otEcial  catechu.     It  occurs 

in  pale  brownish-gray  or  hght  brown  cubes,  quite  different  in  appearance 

from  the  dark  brown  catechu.     It  is  used  extensively  as  a  dye-6t\iff, 

coloring  black  when  combined  with  iron  salts. 

Mefliail  Properties. — Astringent,     Administered  in  diarrhea  mixtures 

aa  the   compound   tincture    (p.   227),  and   for  throat  troubles  as  the 

lozenges  of  The  National  Formulary  (p*  322), 
Doae, — 1  gramme  (15  grains). 
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Catechu,  the  extract  of  the  wood  of  Acacia  catechu^  was  official  until  the  last  revi- 
sion, when  it  was  replaced  by  gambir,  with  which  it  is  identical  as  far  as  constituents 
and  medical  properties  are  concerned. 


KINO— Kino 


spon 


gummosa 

Constittienis. — Kinotannic  acid;  kinoic  acid,  kinoin,  CiiHuCe;  kino 
red,  C1SH21C11,  etc. 

Remarks. — The  only  point  worth  noting  regarding  kino  is  the  fact, 
already  mentioned  (p.  228),  that  kino  contains  an  enzyme  which  causes 
the  tincture  to  gelatinize,  unless  the  official  recipe  is  strictly  followed. 

Medical  Properties. — Astringent.  Administered  in  diarrhea  mixtures 
as  tincture  (p.  228). 

Dose. — 500  milligrammes  (8  grains). 
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AROBIATIC  HYDROCARBONS  CONTAINING  EIGHT,  NINE,  AND 
TEN  CARBON  ATOMS 

The  hydrocarbons  of  the  series  CnHjn-e,  containing  eight  carbon 
atoms,  have  the  empiric  formula, 

CsHio 

C         =  C 

H°n-e  «  hIxs  =  16.     16  -  6  =  10.     Hence  H,o 

This  formula  includes  the  three  forms  of  dimethyl-benzene,  CeHi- 
(CHt)3)  that  is,  ortho-,  meta-,  and  para-xylenes,  and  also  ethyl  benzene, 
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CflH;,CiH;..  From  the  three  xylenes  are  derived  the  three  forms 
pkthalic  acid^  C6H4((^OOH)2,whieh  are  mentioned  in  passing  because  the 
anhydride  of  the  ortho  acid  in  condensation  with  phenol  yields  pheiu^lr 
phthalein, 

PHENOLPHTHALEINUM— Phenolphthalein 
(Phenolphthal.) 

A  dibasic  phenol  derivative  (dihydroxyphthalophenone)  ICjoHi«0*or  (CiH|OH)r 
CO.C*H4Ca =318,11]. 
N  u  m  ma  r ized  DeBcription. 

White  or  faintly  yellowish-whito  crvBtalline  powder;  soluble  in  about  10  parts  of 
alcohol  and  in  about  50 parts  of  ether;  almost  insoluble  in  water;  melts  at  not  leHs  ttian 
253"^C, ;  dissolves  in  solutions  of  alkaline  hydroxides  and  carbonates  t^  a  red  fluid ;  such 
*«4jlutiona  are  decolorized  bv  reduction  or  by  addition  of  acids.     For  details,  see  U,§,P*t  j 
p.  317. 

For  tests  ftn-  identity  and  for  impurities  (Resinous  substances  (alcoholic  solution  tail 
colorless), 

Fluorene  (completely  soluble  in  a  diluted  solution  of  sodiuMi  hydroxide). 

Heavy  met&ls  and  arsenic  (usual  tests)  see  U.S.?.,  p.  318  and  also  Part  V  of  ihif 
book, 

Berruirkis, — This  new  oflScial  chemical  has  the  structiu-al  formula: 

>C«H|v       >C*H40H 
CO  c 


\ 


\ 


o 


/ 


\. 


CHiOH. 


Study  will  show  that  thiB  is  made  of  a  part  of  one  molecule  of  phthalic  1 
acid  anhydride,  ^"Ha    ^0,  and  two  molecules  of  phenol.     It  ia  omdaj 

by  heating  the^e  two  substancejs  with  concentrated  sulphuric  acid. 

Medical  Properties. — Phenolphthalein  has,  of  late  years,  become  a] 
highly  popular  purgative.  It  is  the  main  constituent  of  such  proprie-j 
taries  as  probiUn  and  phenolax. 

Dose, — 150  milligrammes  (2}^  grains). 

As  a  derivative  of  ethyl  benzene  might  be  cited  epinephrir^  CtHi(OHjtCHOH- 
CH;XHCHi,  obtained  from  the  suprarenal  Kl&nds  (p.  851),  and  frequently  prvscribid 
under  I  he  trade  names,  adrenalin,  adrin^  adnephfin,etc, 

Para-hydroxy^tkyl-phtnylamine,  C»H|(0H)CHiCHiNH5,  has  been  ihfiifm  to  b© 

an  active  constituent  of  ergot  (p.  837). 

Among  the  hydrocarbons  of  this  series  (containing  nine  carbon  atomt 

are  the  three  trimethyl  benzenes,  C*flH3(CH3)3,  of  which  the  most  im* 

portant  is  the  sjTametric  form,  rnemtyletie:  the  three  methyl-ethvl  h<*n* 

CH 
teneSf  CeH4<Q  j*  ;  and  the  two  propyl  benzenes^  CeH^CfHj,  of  which 

the  most  important  is  the  isopropyl  form,  eumene^  CeH^ — CH<^tt^ 

Of  far  greater  importance  in  pharmacy  are  the  unsaturated  hydro- 
carbons of  this  series,  allyl  benzene^  CftHsCH^CH— CH|,  and  tao-aJ2|fl- 
hemency  C«H6CH2CH  =  CHj.  Neither  of  these  bodies  in  themselves  are 
of  phnrmaceutic  interest,  but  each  furnishes  a  long  line  of  derivativea, 
many  of  which  are  constituent?  of  volatile  oils.  Thus  the  alcohol  of^ 
allyl-benzene  is  cinnamtc  alcohol^  CaH^CH  =CHCH:OH.  and  this  on  - 
dation  vields  cinnamic  aldehyde,  CeH6CH  =  CHCH0,  and  dfinamic  a 
CtH»CH=CHCOOH. 
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The  following  derivatives  of  allyl  benzene  and  iso-allyl-benzene  are 
of  pharmaceutic  importance: 
Cinnamic  alcohol. 
Cinnamic  aldehyde. 
Cinnamic  acid. 
Coumaric  acid. 
Coumarin. 
Anethol. 
Eugenol,  U.S.P. 
Safrol,  U.S.P. 
Apiol. 

Cimuddehydum  (U.S.P.,  VIII)  or  cinnamic  aldehyde  is  the  aldehyde  obtained  from 
oil  of  cinnamon  (p.  745).  It  can  also  be  made  synthetically  as  suggested  above.  like 
oil  of  cinnamon,  it  is  used  as  a  carminative.     Dose,  1  minim. 

Both  cinnamic  aldehyde  and  cinnamic  acid  are  found  in  nature  else- 
where than  in  oil  of  cinnamon;  that  class  of  drugs  called  balsams  being 
oleoresins  containing  benzoic  and  cinnamic  acids,  and  usually  some  traces 
of  the  corresponding  aldehydes. 

Cimiamic  add  is  a  crystalline  solid  of  agreeable  aromatic  odor,  and  can  be  con- 

OH 
verted  into  oxycinnamic  acid  (coumaric  acid)y  CeH4<Qg    ^   CHCOOH      ^^®^ 

coumaric  acid  is  treated  with  acetic  acid  anhydride  a  molecule  of  water  separates,  with 
the  formation  of  coumarin. 

Coumarin  (N.F.)  is  the  anhydride  of  ortho-oxycinnamic  acid.  Its  graphic 
formula  is 

/    O— CO 
CeH<  I 

\CH  =  CH 

Coumarin  was  so  named  because  first  obtained  from  the  Tonka  bean,  the  fruit  of 
DipUryx  odorata  (formerly  called  Coumarouna  odorata). 

The  svnthesis  of  coumarin  from  coumaric  acid  was  accomplished  by  Tiemann  in 
1877.  and  at  present  almost  all  the  coumarin  in  commerce  is  made  artificially. 

doumarin  is  also  found  in  the  aromatic  herbs,  such  as  deer's  tongue  (Liatris 
odorissima)  and  mellilot  {MeUHotus  alba).  There  are  also  traces  in  the  ordinary 
grasses,  in  which  it  becomes  prominent  on  drying;  producing  the  odor  of  new-mown 
nay. 

Coumarin  occurs  in  white  crystals,  melting  at  67^0.,  soluble  in  14  parts  of  alcohol, 
and  sparingly  soluble  in  water.     It  is  used  for  flavoring  the  cheaper  grade  of  vanilla 
.  extracts. 

Among  other  derivatives  of  allyl-benzene  we  find:  Ferulaic  acid  (methyl-oxy- 
/OH 
cinnamic  acid),  CeHi^-OCHs  ,  the  chief  constituent  of  the  resin  of  asa- 

\CH  -  CHCOOH 
fetida  (p.  777). 

OCH 
Anethol  (para-propenyl-anisol),  formula,  CeH4<^  J  CHCH 

OH 
This  body  is  the  methyl  ether  of  the  phenol  of  allyl-ben«ene,C«H4  '^qyL  =  CH CH 

and  is  the  chief  constituent  of  the  oils  of  anise,  star  anise,  and  fennel.     It  is  a  crystal- 
line solid,  melting  at  21''C. 

Two  derivatives  of  iso-allyl-benzene  (CtHjCHjCH  »CHi)  are  worthy  of  notice. 

EUGENOL^Eugenol 

An  unsaturated,  aromatic  phenol  [CioHuOt  or  CeH|.CsHft.OCHs.OH  1  :3:4« 
KM.IO]  obtained  from  oil  of  clove  and  from  other  sources.  Preserve  it  in  well-closed 
eontainers,  in  a  cool  place,  protected  from  light. 
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Summarized  Description. 

Colorless  or  pale  yellow  strongly  refractive,  thin  liquid;  aromatic  odor  of  cloret; 
pungent,  spicy  taste;  darkens  and  oecomes  thicker  on  exposure  to  air;  sp.  p.  L054  to 
1.070;  miscible  with  alcohol;  soluble  in  2  parts  of  70 per  cent,  alcohol;  Doils  between 
250**  and  255*'C.;  optically  inactive.    For  details  see  U.S.?.,  p.  141. 

For  tests  for  identity  and  for  impurities:  Phenol  (alkaline  solution  gives  gray-green, 
not  a  violet  color  with  ferric  chloride),  see  U.8.P.  p.  141. 

.CH,CH  =  CH,  (1) 
Remarks, — Eugenol  is  allyl  guaiacol,  CeHj^OCHi  (3),  or  the 

X)H  (4) 

methyl  ether  of  the  divalent  phenol  from  iso-allyl-benzene, 

^CHaCH  =CH2 
OH  ,  and  is  the  chief  constituent  of  the  oil  of  cloves. 

OH 
It  is  an  aromatic  oily  liquid,  boiling  at  about  250®C. 

Its  conversion  into  vanillin  has  been  already  described  (p.  713).     Its 
medical  properties  are  similar  to  oil  of  cloves,  from  which  it  is  derived. 
Dose. — 0.2  mil  (3  minims). 

Safrolom  (U.S.P.  VHI),  or  safrot,  is  allyl  pyrocatechin-methylene-ether, 

/CHj— CH-CHi(l) 

C.H,A)^P„  (3) 

•\q>CH,  (4j 

and  represents  eugenol,  with  its  methyl  group  replaced  by  the  methylene  group 

{     Q>CHil .     It  is  the  chief  constituent  of  oil  of  sassafras,  and  is  a  crystalline  aolkl, 

melting  at  8.5^C.  and  boiling  at  233°C.     Its  medical  properties  are  similar  to  oil  of 
sassafras,  after  which  it  is  named. 


Apiol,  C«H 


CH,CH»CH, 

OCHs 

OCHi  is  safrol,  with  two  hydrogen  atoms  of  its  beosene 

O 


Q>  CHj, 


nucleus  replaced  by  (OCHi)  eroups.  It  is  a  constituent  of  parsley  fruit,  and  is  a 
crystalline  solid,  melting  at  30^C.  Commercial  apiol,  highly  esteemed  by  French 
physicians  as  an  emmenagogue,  is  said  to  be  the  oleoresin  of  parsley  fruit.  This  oleo- 
resin  is  now  official  (see  p.  254),  as  well  as  the  drug,  from  which  it  is  derived  (p.  752). 

Several  hydrocarbons  having  the  formula  CioHu  are  known.     The. 

.CH, 
simplest  of  these  are  the  methyl-propyl-benzenes,  C6H4^--C|H7.     As  aU 
bi-derivatives  of  benzene  are  known  in  three  modifications,  ortho-,  meta-, 
and  para-  (see  p.  701),  so  we  have  ortho-,  meta-,  and  para-methyl-propyl 
benzene,  in  which  the  propyl  group  is  normal,  viz. : 


Ortho- 

Meta- 

Para- 

CH, 

CHs 

CH, 

i 

i 

i 

/  \ 

/    \ 

/  %. 

C          (>-Cn,CHjCH, 

HC           CH 

HC          CH 

h       dn 

HC           C— CH,CH,CH, 

Hi       in 

\     / 

\    / 

\    / 

c 

C 

c 

H 

H 

CHfOHfCHi 
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More   important  than   these,   however,   is  the    para-methyl-isopropyl- 
benzene,  or  cymene: 

CH, 

/  \ 

HC         CH 


i 


H 


3H,        CHs 

This  hydrocarbon,  thus  named  because  first  found  in  oil  of  cumin  iS^uminum 
cyminum)^  is  made  synthetically  by  treating  para-brom-isopropyl-benzene  with 
methvl  iodide  in  the  presence  of  metallic  sodium. 

The  graphic  formula  of  cymene,  ^ven  above,  is  proved  correct  by  the  synthesis 
just  mentioned,  and  also  by  its  behavior  under  various  oxidizing  agents. 

Under  certain  conditions  of  oxidation  it  can  be  changed  to  para-toluic  acid, 
yCH, 
CiH4— COOH;  to  terephthalic  acid,  CeH4(COOH)j,  or  to  cuminic  acid, 

yCOOH        (1) 
CtH/-CH(CH,),  (4). 

It  will  be  noted  that  in  the  first-named  acid  the  propyl  group  is  oxidized  to  the 
carboxyl  group:  in  the  third-named  acid  it  is  the  methyl  group  that  is  converted  into 
the  carbo]ryl,  tne  isopropyl  group  remaining;  while  in  the  second  acid  both  methyl 
and  propyl  sroups  are  changed  to  carboxyl  groups.  Since  all  three  acids  have  the 
groups  attached  to  the  benzene  nucleus  in  the  para-position,  that  must  be  the  position 
of  the  methyl  and  propyl  groups  in  the  cymene. 

Cymene  is  of  little  practical  importance  in  pharmacy,  but  it  is  of 
interest  as  a  constituent  of  several  volatile  oils,  notably,  the  oils  from 
the  various  species  of  thyme. 

The  following  cymene  derivatives  or  analogues  are  of  pharmaceutic 
importance: 

Thymol,  U.S.P. 

Thymol  iodide,  U.S.P. 

Carvacrol. 

Carvone. 

THYMOL— Thymol 

A  phenol  [CoHuO  or  C«H,(CH,)(0H)(C|H7)  1:3:4  -  150.11)  occurring  in  the 
volatile  oil  of  Thymus  vulgaris  Linnd  (Fam.  Labiata),  and  in  some  other  volatile  oils. 
Preserve  it  in  well-closed  containers. 
Summarized  Description. 

Lar^e,  colorless,  translucent,  rhombic  prisms;  aromatic  thyme-like  odor;  pungent 
aromatic  taste;  slightly  caustic  to  the  lips;  soluble  in  about  1010  parts  of  water  and  in 
about  0.8  part  of  alcohol:  also  soluble  in  chloroform,  ether,  olive  oil,  glacial  acetic  acid, 
fixed  and  volatile  oils;  wnen  solid,  heavier  than  water,  when  fused  lighter  than  water; 
melts  between  48**  and  51  °C.;  liquefies  when  triturated  with  camphor  or  menthol. 
For  details  see  U.S.P.,  p.  442. 

For  tests  for  identity,  for  impurities:  Phenol  (alcoholic  solution  not  colored  violet 
by  ferric  chloride)  see  U.S.P. 

Remarks. — Thymol  is  iso-propyl-nieta-cresol : 

/CHa  (1) 

TeH^OH  (3) 

N:H(CH,),         (6). 

It  is  an  alcohol  closely  allied  to  cymene. 
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It  occurs  in  several  volatile  oils;  one  of  the  most  abundant  sources 
being  oil  of  horseniint.     Thymol  is  obtained  by  saponifying  oii  of  hon«!c- 
mint  or  oil  of  thyme^  or  a  specific  fraction  of  the  same,  with  unHium 
hydro>dde.     The  thymol   sodium  compound  dissolves  in  the    ' 
layer^  which  is  separated  from  the  oily  portion,  and  the  thymol  - 
by  treating  with  hydrochloric  acid. 

It  is  also  made  in  the  manner  similar  to  the  manufacture  of  menthol, 
that  is,  by  submitting  the  oil  to  a  freezing  mixture  and  separating  the 
stearopten  (thymol)  from  the  eleopten  (p.  729)  by  me^ns  of  a  centrifugal 
apparatus.  Another  method  of  obtaining  thymol  is  by  the  fractional 
distillation  of  the  oils  mentioned  above.  Of  these  three  procesises,  the 
eherniral  treatment  with  sodiutn  hydroxide  is  the  one  generally  employed. 
Thymol  htis  also  been  made  synthetically  from  cumin  aldehyde. 

Thymol  affords  an  interesting  illustration  of  crystalUzation  by  means 
of  a  nucleus*  When  obtained  b}^  the  several  methods  just  mentioned 
it  is  in  the  form  of  the  thick  liquid,  and  it  is  only  when  a  crystal  of 
thymol  is  introduced  that  the  mass  cr>^staIUzes.  Thymol,  when  rubbed 
with  some  solid  substance,  such  as  chloral  hydrate,  menthol ^  and  camphor, 
forms  a  thick  liqoicL  A  characteristic  test  for  thymol  is  the  blue-green 
color  produced  when  a  cr>^stal  of  it  is  dissolved  in  glacial  acetic  acid  a.ad 
treated  first  with  sulphuric  acid,  then  with  nitric  acid. 

Medicat  Properiies, — ^An  antiseptic,  now  largely  used  in  the  treat! 
of  hookworm.     When  used  for  the  latter  purpose,  purgative  oils 
not  be  given  during  the  administration  of  the  tliymol,  since  oils  hastc5^ 
its  absorption  to  such  a  degree,  that  toxic  symptoms  result. 

Dose, — As  antiseptic,  125  milligrammes  (2  grains),  as  anthelmintiC| 
1  gramme  (15  grains)  per  day* 


THYMOLIS  lODroUM— Thymol  Iodide 
(Thymol.  lod.) 

Chiefly,  ili thvmol-di -iodide  tCjt5H,,0jI,   or    (C*Ha.CHt,C,HT.OI)s^  550,03J. 
contains,  when  dried  to  constant  weight  in  a  detiircHtor  over  sulphuric  acid,  notl 
than  43  per  oent.  of  iodine  (1  =  126.92).     Preserve  it  in  well-cloBed  contaiftera^  pro- 
tected from  light. 

Summarized  Description. 

Reddish-biown  or  reddish -yellow  bulky  powder;  slisht  aromatic  odor;  insoluble  ia 
water  or  glycerin ;  slightly  soluble  in  alcohol ;  cjiiite  soluble  in  chloroform,  ether,  cotla 
dion»  fixed  or  volatile  oib;  not  soluble  in  aodiuiti  hydroxide  solution;  not  more  '"^ 
L5  per  cent,  of  aah.     For  details  see  U.8.P.^  p.  442. 

For  test*  for  idtniiiy.  for  impurities  (halogens,  alkalies,  free  iodine)  and  for  i 
Bee  U.fii.P.,  p.  443  and  aUo  Part  V  of  this  book. 

Remarks. — This  is  the  popular  nri^Ud,  or  di thymol  di-iodlde: 


Ol 
CH. 

C,Hr 

^01. 


C.H 


It  IS  made  by  adding  solution  of  6  famines  of  iodinc»  9  gra 
of  pota^sfliuin  iodide,  in  10  grammei?^  of  water,  to  a  solution  cotmiatiog  i 
5  Kraniniei^  of  thymol  in  10  grannnes  of  13  per  cent,  sodium  hydrox]d0^ 
solution.     On  mixing,  aristol  separates  out  ia  the  form  of  a  brown  powdar* 
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Aristol  is  a  valuable  iodoform  substitute,  containing  the  iodine  in 
an  easily  assimilable  form.  From  the  standpoint  of  the  iodine  strength, 
however,  it  is  inferior  to  both  iodoform  and  iodol,  for,  as  indicated  by  the 
formula,  C20H24O2I2)  it  contains  46  per  cent,  of  iodine  (being  ^^%^o 
iodine).  The  pharmacopoeial  requirement  is  that  it  should  contain  43 
per  cent,  of  iodine  and  should  yield  not  more  than  1.5  per  cent,  of  ash. 

While  the  popularity  of  aristol  is  largely  due  to  the  persistent  adver- 
tising of  the  firm  who  hold  the  monopoly  of  manufacture,  it  is  a  very 
valuable  antiseptic,  possessing  over  the  iodoform  the  great  advantage 
of  having  an  agreeable  odor.  Some  care  should  be  bestowed  on  the 
keeping  of  aristol,  as  it  is  found  that  it  decomposes  when  subjected  to 
strong  light. 

Carvacrol. — An  isomeric  alcohol  of  thymol  is  carvacrol,  iso-propyl-ortho-cresol, 

/CH,    (1) 

CeHa^H      (2) 

^CHt   (4). 

A  comparison  of  this  formula  with  that  of  thymol,  given  above,  shows  that  the 
only  difference  is  that  in  thymol  the  propyl  group  is  attached  to  carbon  atom  number 
6  of  the  benzene  nucleus,  while  in  carvacrol  it  is  attached  to  carbon  atom  number  4. 
In  both  substances  the  propyl  group  is  of  the  "iso"  variety. 

Carvacrol  has  been  made  synthetically  from  cymene  by  converting  the  latter 
(Formula  I)  into  its  sulphonic  acid  derivative  (Formula  II).  and  on  replacing  the 
acid  group  by  a  hydroxy!  group,  carvacrol  (Formula  III)  is  obtained. 

Formula  I.                        Formula  II.  Formula  III. 

PP^CH,     (1)                        /CH,       (1)  /CH,       (1) 

'"•"^^CHt     (4)                 CeHa^SOsH      (2)  CeHi^H          (2) 

\C,Hr      (4)  \C,Ht      (4) 

This  body — a  colorless,  thick,  acrid  oil — is  of  little  importance  in  pharmacy, 
save  as  a  constituent  of  some  volatile  oils,  notably  oil  of  origanum. 

It  was  first  prepared  by  heating  carvone  with  glacial  phosphoric  acid,  and  because 
so  obtained,  and  by  reason  of  its  acridity,  it  was  callea  carvacrol. 

Carvone. — 

CH, 

HC  CO 

H,C  CH, 

\    / 
CH 

CH,CH  =  CH, 

This  body  is  a  ketone,  and  is  isomeric  with  carvacrol. 

There  are  two  forms  of  carvone,  having  the  same  graphic  formula,  but  differing 
in  that  one  deviates  a  ray  of  polarized  light  to  the  right,  while  the  other  turns  it  to  the 
left,  I>extrog>'re  carvone  is  the  flavoring  constituent  of  oil  of  caraway,  Carum 
carvi,  whence  the  name — carvone — is  derived;  while  the  levogyre  form  is  a  liquid 
of  entirely  different  odor;  that  of  oil  of  spearmint,  of  which  it  is  the  important 
constituent. 

TERPENES 

The  terpenes  are  a  series  of  hydrocarbons  having  the  formula  CioHie. 
While  about  twenty  of  these  terpenes  have  been  described,  a  much  larger 
number  is  possible. 
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Thus  we  can  imajgine  a  series  of  chain  compounds  having  the  formula,  Ci«Ht«, 
and  among  those  which  are  known  we  find  anhydrogeraniol,  the  formula  of  which  b 

supposed  to  be  (CHs)tC  =  CH— CH,— CHr-C— CH  -  CH,. 

CI 


A. 


Again,  we  can  have — what  is  generally  the  case — a  body,  CioHi«,  representing 
cymene,  with  one  of  its  ethylene  bonds  loosened  and  with  an  atom  of  hydrogen  at- 
tached to  each  of  the  free  bonds,  viz. : 

Cyniene.  p-Menthadiene. 

CH,  CH, 

A  i 

HC       CH  /CD 


H,CC6)      (2)CH 
H 


HC       CH  1  1 

\/  H.ccfi)     <3)c: 

C  \  r4)  / 

i.H,  ■  Y 

I 

riaHr 

Since,  as  mentioned  on  p.  722,  three  cymenes  containing  a  normal  proply  croup 
-  are  known  (ortho-,  meta-,  and  para-),  so  the  closely  similar  terpenes  may  be  found 
with  their  methyl  and  propyl  groups  in  these  three  positions.  Again,  we  can  imai^me 
a  new  line  of  terpenes,  depending  on  whether  the  propyl  group  is  normal  or  iso. 
Again,  we  can  have  four  separate  classes  of  terpenes  dependent  upon  the  relative 
position  of  the  ethylene  bona  found  in  the  bensene  nucleus,  as  shown  in  the  following 
figures: 

CH,  CH,  CH,  CH, 

0       0 

CjH;  CjHj 

It  is  hardly  necessary  to  state  that  the  hexagons  just  given  represent  the  bensene 
nucleus,  with  one  double  bond  loosened.     Thus,  the  first  one  is: 

CH, 


A 


CH 


HC       CH, 

y 

C,H7. 

Beside  all  these  combinations  of  CioHi,,  we  can  imagine  each  one  of  these  compounds, 
containing  asymmetric  carbon  atoms,  existing  in  stereo-isomeric  forms,  and  thus 
obtaining  levo^re,  dextrogyre,  and  mactive  terpenes.  Lastly,  we  can  carry  the 
isomeric  possibilities  still  further  by  imagining  terpenes  containing,  instead  of  methyl 
and  propyl  groups  above  given,  two  ethyl  groups  or  one  ethyl  and  two  methyl  groups. 

The  known  terpenes  are  divided  into  the  following  systematic  groups: 

The  Aliphatic  Terpenes. — Each  molecule  of  these  terpenes  absorbs  six  atoms  of 
bromine,  snowing  the  presence  of  three  ethylene  groups.  Two  such  terpenes  are 
known,  myricene,  which  is  found  in  the  oil  of  bay,  and  the  anhvdrogeranioly  the  formula 
of  which  is  given  on  the  preceding  page,  and  which  is  found  in  the  oil  of  geranium. 

The  JAmonenc  Group. — In  this  group  of  terpenes  each  molecule  absorbs  four  atoms 
of  bromine,  thereby  showing  the  presence  of  two  ethylene  bonds. 

Among  those  terpenes  we  have  the  three  limonenes  (d.  1,  and  i);  terpinolem^ut 
artificial  tcrpene  obtained  by  heating  oil  of  turpentine  witn  alcoholic  sulphuric  acid; 
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thujene  (or  tanaceiene),  which  is  also  artificially  prepared,  and  sytoeBtrene,  found  in 
Swedish  pine  needle  oil  and  its  inactive  isomere,  carvettrene. 

The  Terpinene  Group  consists  of  two  hydrocarbons,  terpinene  and  phellandrene,  the 
character  of  which  is  pussling.  It  was  formerly  thought  that  neither  would  absorb 
bromine,  but  it  is  now  known  that  each  yields  a  dibromide.  Wallach  finds  there  are 
two  types  of  phellandrene,  the  formulas  of  which  are: 


o-Phellandrene 
CHs 

/  \ 
HC         CH 

H,C         CH 
CH,— CH— CH, 


^-Phellandrene 
CH, 

J! 

H,C  CH 

H,C  CH 

CHr-CH— CH, 


Among  the  terpenes  belonging  to  this  group  we  find  terpinenef  found  in  cardamom 
oil,  dextrogyre  phellandrenef  from  the  oil  of  phellandrium,  and  levogyre  phellandrene, 
found  in  the  oil  of  Eucalypiua  amygdalina. 

The  Pinene  Group, — Each  molecule  of  this  f^up  takes  up  two  atoms  of  bromine, 
showing  the  presence  of  one  ethylene  bond.  The  Known  terpenes  of  this  group  are 
pineneSf  two  foimd  In  the  oil  of  turpentine;  camvhene,  found  in  oil  of  ginger,  and  made 
artificisily  by  Berthelot  (the  only  solid  teipene  known),  sabinene  found  in  sandalwood, 
andjenehenef  which  is  an  artificial  terpene  made  indirectly  from  fenchyl  alcohol. 

The  difference  between  the  different  terpenes  can  best  be  studied  by  comparison 
of  a  few  typical  formulas. 

Characteristic  for  the  first  group  given  above  is  the  formula  of  anhydrogeraniol 

given  on  p.  726.    Of  the  second  group,  the  formulas  ascribed  to  terpinolene  and 
monene  are  as  follows: 


Terpinolene. 
CH, 

i 

/\ 
H,C        CH 

:,c      CH, 


H 


Y 


Limonene. 
CH, 

i 

H,C       CH 
H,C       CH, 

Y„ 

CHr-C 


d^> 


CH, 


CH,. 


As  mentioned  above,  the  structure  of  the  third  group  is  a  matter  of  doubt,  while 
representatives  of  the  pinene  group  are  supposed  to  have  the  formulas  given  below: 


Camphene. 
CH 


CH, 

CH; 

CH 


CH, 
CH, 


cr-  pmene. 
CH, 

i 

HC  .     . 


CH 


H,C 


\ 


XH, 
CH, 


H,C 


H,C 


\ 


^H 
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Sabinene^ 
CH, 

& 


HtC 


The  tranfiformatioa  of  one  terpens  into  the  other  is  a  eompflrntively  stmpfe 
matter,  Thus»  on  standing^  limom^ne,  found  in  the  oil  of  lemon^  is  readily  conv^rloil 
into  pinene.     This  explains  why  the  oil  of  lemon  becomes  terebmihinate. 

Terpenes  posseea  many  striking  chemical  charactemtica.  For  instanci^,  thoM 
absorbing  bromine  generally  give  very  beautiful  crystalline  bromoH?orapounds. 

Another  beautiful  line  of  t^rpene*  derivatives  are  the  nitrofwx^hlondesj  such  M 
limonene  nitmso-ehloride,  CioHtflNOClj  and  these,  on  reduction,  frequently  yield 
well-crystallized  oximes,  such  as  car\'oxinie,  CioHuNOH,  8ome  terpenes  are  (>pti<^ 
«illy  active,  while  others  have  no  efifect  on  the  polarised  ray  of  light.  Those  which 
do  rotate  the  ray  of  light  to  the  right  or  to  the  left  always  contain  an  asymmetric 
carbon  atom  (see  p,  615), 

Another  point  in  the  modem  consideration  of  these  derivatives  is  the  contraction 
of  the  meanmg  of  the  word  terpene.  It  was  formerly  applied  to  all  the  derivative* 
of  cymene  from  CidHh  to  CttHso.  In  modem  chemical  nomenclature  bodies  of  the 
formula  CinHi«  are  called  terpadienes,  while  the  word  t^rpene  is  reserve*!  for  botiies 
of  the  formula  CioHn,  and  the  substance  of  the  formyla  CioHjo  are  called  terpanca. 
The  application  of  the  word  teinpene  to  CmHu  is  unfortunate,  since  the  word  haa  for 
years  b«^en  associated  with  bodieti  having  the  formula  OmHi«,  Of  the  two  classes 
last  mentioned,  terpenes  represent  the  body  CioHi*,  with  one  of  their  doubU*  bonds 
loosened  and  the  bonds  thus  freed  taken  up  with  liydrogen  atoms,  making  CittHttt 
while  in  the  terpanes  both  double  bonds  are  similarly  loosened,  and  taken  up  by  hy- 
drogen, making  C10H20. 

Interesting  modifications  of  the  formula  CioHu  are  found  in  a  group  of  hydn>- 
carbons  having  the  formula  C*H«.  These  bodies  are  called  hemUerpetits;  literaUvi 
**half-terpene.  An  example  of  such  a  hejiiiterpene  ia  imprefu:^  ODtained  by  tht 
distillation  of  mbber  and  8uppo8C<l  to  have  the  formula 

CHlv  y'CH 

ch/^ch. 

Again,  we  have  bodies  that  are  modifications  of  terpenes,  containing  half  as  mtielt 
again  cnrlxm  and  hydrogen  tm  teroenes,  and,  therefore,  having  the  fommla  CuH«. 
lliis  class  of  hydrocarbons  are  called  $esquileT penes.  As  examples  of  this  may  bt 
cited  caryoDhytlenf^  found  in  oil  of  cloves,  cadimm^^  found  in  oil  of  cade,  ceiitime,  found 
in  oil  of  celery  seetl;  sanlalene^  found  in  oil  of  sandalwood;  and  lingibfrtnej  found  in 
oil  of  ginger.     Bodies  having  fonuula  CtoHas,  CaeH^jt,  and  CaoHm  are  also  known. 

The  subject  of  terpenes  serves  as  aii  introduction  to  that  large  claaa 
— the  volatile  oils,  Practically  all  volatile  oils  are  mixtures  of  many 
chemicals,  and  the  old-fashioned  classification  of  Dumas  (18;i3)  into 
t'Crpenes,  ox^^jcenated  products,  oils  containing  nitrogen,  and  thoee 
containing  stjphur,  has  long  since  become  antiquated.  For  this  reaaoQ 
the  nitrogenated  oils  and  those  containing  sulphur  have  alreaiiy  been 
considered  under  the  appropriate  grouping  (oils  of  mustard,  sec  p.  674; 
oil  of  bitter  ahnond,  see  p.  704).  Likewise,  two  other  volatile  oils  thai 
have  no  connection  with  the  terpenes  are  the  oil  of  sweet  birch  and  the 
oil  of  wintersreen,  which  are  est<*rs  of  salicylic  acid,  and  have  been  con- 
fiidered  among  the  derivatives  of  this  cheniicaL  Nor  is  it  wholly  correct 
to  consider  the  rest  of  the  volatile  oils  merely  as  t^srpene  derivativsL 
It  is  true,  in  the  case  of  the  larger  number  of  them,  that  most  of  theif 
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bulk  consists  of  terpenes,  but  it  is  also  true  that  these  oils  owe  very  little 
of  their  character  to  the  terpenes.  Thus»  while  oil  of  lemon  consists  of 
about  94  per  cent,  of  the  terpenc,  limonene^  this  is  simply  the  solvent  for 
the  odorous  principle,  that  consisting  chiefly  of  citraL  In  fact»  modern 
chemistr>'  has  attempted  the  problem  of  obtaining  concentrated  oils  by 
removing  the  terpenes,  and,  in  consequence,  there  is  now  on  the  market 
a  large  line  of  the  so-called  Icrpenekss  volatile  oih.  In  many  cases  these 
oils  are  not  merely  stronger  than  the  natural  oils,  but  are  much  better 
for  general  use.  Thus,  the  terpeneless  oil  of  lemon  has,  roughly  speak- 
ing, sixteen  tinu^s  the  flavoring  power  as  has  the  oil  of  lemon,  and  possesses 
the  great  advantage  of  not  l>econnng  terebinthinate.  A  very  good 
review  of  the  fallacy'  of  considering  the  t-erpenei?,  or  even  the  terpene 
derivatives,  as  the  most  iinijortant  constituents  of  the  volatile  oils, 
is  found  in  the  admirable  paj>er  of  Professor  Kremers,  in  the  Proceed- 
ings of  the  American  Pharmaceutical  Association.  This  paper  shows 
that  the  volatile  oils  contain  a  large  number  of  different  esters,  aldehydes, 
alcohols,  and  ketones. 

Two  words  of  the  obsolete  nomenclature  of  the  volatile  oils  still 
used  in  pharmacy  are  the  terms  eleopiene  and  dearoptene.  These  words 
were  coined  by  Berzehus  to  represent  respectively  the  liquid  and  solid 
portions  of  volatile  oils.  As  mentioned  above,  most  of  the  volatile  oils 
are  mixtures  of  quite  a  number  of  substances,  and  it  so  happens  in  some 
cases  that  some  of  these  substances  are  solids  dissolved  in  the  liquid 
portion.  These  solid  substances  found  in  oils  can  sometimes  be  removed 
by  chilling  the  oil  in  a  freezing  mixture  and  draining  off  the  unfrozen 
I  ffeoptene.  Among  the  stearoptenes  are  found  three  official  substances, 
camphor,  menthol,  and  thymol.  In  modern  chemistry  the  question  as 
to  whether  the  constituent  of  a  volatile  oil  is  solid  or  liquid  is  of  but 
little  importance,  and  the  word  stearoptene  is  not  used  in  the  new 
pharmacopoeia. 

Beside  the  official  volatile  oils  containing  terpenes,  there  are  several 
terpene  derivatives  of  interest  to  pharmacy  which  can  be  considered  in 
a  purely  chemical  sense.     These  are  as  follows: 

Terebene,  tT*S»P. 

TerpineoL 

Menthol,  U.S.P. 

Borneol. 

Terpin  hydrate,  U.S.P 

CitraL 

Camphor,  U.S. P. 

Camphoric  acid  (U.S.P.  VIII) 

EucaWptol,  U.S.P. 


Hvdrocn^rboti : 
Monatomic  alcohols: 


Diatomic  alcohol: 
Aldehyde: 
Ketone; 
Dibasic  acid : 
Inner  oxide: 


TEREBENUM— Terebene 
(TerebenO 

A  liquid  consistinK  of  dip<*ntone  and  other  hydroo&rbODfly  obtained  by  the  action 
of  conceatrate'd  sulphuric  acid  on  oil  of  turpentine.     Preserve  it  in  well-closed  con- 
iAiaerSi  protected  from  Light. 
SummarUed  DeacrinHon. 

Colorles^i  thin  liquid;  agreeable  thvme-like  odor;  aromatic  terebinthinate  taste; 
soluble  in  about  2x5  partB  of  alcohol;  Hligbtly  soluble  in  water;  resinified  on  exposure  to 
tight  and  air;  &p.  gr.  0.860  to  0.865;  hoik  between  IW  and  172^C.  For  detaila  see 
IL8.R,  p.  438. 

For  teitU  for  idtniiijf,  (or  imfmrUic«:  UnAltereni  oil  of  turpentine  (optical  rotation 
not  more  -f  0.3*  in  lOQ-mm.  tube).  Rosin  (not  more  than  I  per  cent,  of  residue  left 
on  dwtilUiiK)  see  U.8  R 
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Remarks. — Terebene  is  a  mixture  of  several  terpenes:  among  tl 
camphene,  dipentene,  cymene,  and  terpinene,  Terebene  is  manufact  i 
by  treating  20  parts  of  oil  of  turpentine  with  100  parts  of  concentratai 
sulphuric  acid,  and  allowing  the  mixture  to  stand  twenty-four  faounsu 
It  is  then  heated  to  boiling,  allowed  to  cool,  when  the  oily  layer  on  top 
is  separated  and  neutralized  with  calcium  carbonate  and  then  distilled. 
The  distilled  terebene  is  rectified  in  order  to  secure  a  pure  product. 

Tere!>ene  in  alcohol  solution  (1 :500)  is  used  us  an  antiseptic.  It 
is  also  used  in  the  concentrated  form  for  bronchial  troubles,  for  which 
purpose  it  is  best  given  in  the  form  of  capsules.  WTien  administered  for 
too  long  a  time,  however,  it  is  apt  to  cause  irritation  of  the  stomach. 

Dose.—y^  mil  (4  minims). 

Terpitieol,  CjoHiiOH. — This  urioffipial  chemical  is  made  by  the  treatment  of  oil 
of  turpentine  witli  sulphuric  acid  and  nitric  acid.  Several' tetpineob  are  knowHj 
three  of  them  beini?  solids  and  two  voacid  liquidfl.  The  crj^stalline  terph  '  "  urid 
in  commerce,  melts  at  35**C.,  apd  was  first  obtained  from  the  liquid  t-  y  a  ( 

method  which  aflfordcd  a  striking  illustration  of  the  possibilities  of  cr 
The  liquid  hud  been  known  to  chemists,  and  many  efforts  have  been  m 
its  crystalliiation.  All  these  attempts,  such  as  freezing  and  the  use  < 
etc, J  have  been  id  vain  until  Bouchardat  and  Voiry  applied  the  idea  of  o:  r  loa 

by  analogy.     These  chemists  had  already  prepared  from  India-rubber,  :  nx-t 

mejins,  a  crystalline  body  having  the  formula  CidHjtOHj  which  they  callc<i  cuuutchin 
hydrate,  antl  a  minute  crystal  ofthis  they  dropped  into  hquid  terpineol  well  coolwl  by 
use  of  a  free^zing  mixture,  and  immediately  the  liquid  terpineol  Degan  t  ^   Itlic, 

and  in  a  short  time  five-sixths  of  the  mass  was  solid.     From  that  time  the  «irt» 

of  crystalline  terpineol  has  been  simple,  all  that  was  necessary  being  to  ..,,,^  .,-  sub- 
sequent batchea  a  few  crystals  of  terpmeol,  such  as  originally  produced  by  this  brilliant 
experiment » 

Terpineol  is  not  used  in  medicine,  but  is  largely  lued  in  perfumcr\'  as  the  hmmM 
of  lilac  perfumes;  the  substance  in  diluted  form  pomcaece  an  agrex^able  odor  resembting 
that  of  the  lilac  blosiK>ms*  For  perfumery  purposes  the  viscid  liquid  terpineol,  fpp- 
queiitly  marketed  as  "lilacin,''  is  preferable  to  the  crystalline. 


TERPINI  HYDRAS— Terpin  Hydrate 
(Terpin.  Hy<L) 

The    hydrate   [CjuH.JOH),  -f  H,0  =  imi8]  of  the   dihydric  aloobd 
Preserve  it  in  well-closed  ooiitainere^  in  a  CiKil  place. 
Sum nta med  Description . 

Colorless,  lustrous,  efflorescent,  rhombic  prisms^  slightly  aromatic,  somewhat  bitter 
taste;  rtulubk  in  about  200  parts  of  water  and  in  about  10  mils  of  alcohol;  also aolubltf 
in  chloroform,  ether  and  boiling  acetic  acid ;  when  heated  slowly,  it  sublimes  at  lOO^C; 
when  heated  quickly,  it  melta  between  IIB^  and  IIT^C.  For  details  8to  U.8.P., 
p.  439. 

For  tests  for  idenlUy  see  U.S.  P. 

Remarks. — ^Terpin  hydrate  is  the  crystalline  hydrate  of  terpin^ 
CioHir(OH)jj  which  in  tm*n  can  be  considered  as  terpineol,  with  which 
one  molecule  of  water  has  been  combined  or  as  a  terpene  from  oil  of 
terpentine  (pinene,  for  example),  to  which  two  molecules  of  water  have 
been  added* 

The  water  is,  of  course,  added  by  chemical  means — treatment  with 
diluted  mineral  acids: 

Oil  turpentine  (or  its  pinene) «..#4  «^ Ci^Hu 

Add  water , HOH 


And  we  get  terprn*^! .  . 

Add  another  water 

And  we  get  terpin 


.C^HuOH 
H   OH 


C»»Hu(OHk 
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Tefpin  hydrate  is  generally  manufactured  by  treating  an  alcoholic 
solution  of  oil  of  turpentine  with  nitric  acid.  The  mixture  is  placed 
in  a:]Bhallow  porcelain  dish  for  three  or  four  days,  when  the  crystals  of 
terpin  hydrate  appear.  The  liquid  is  drained  from  the  same,  and  the 
crystals  are  dried  by  pressing  between  sheets  of  filter-paper.  In  order 
to  obtain  the  pure  product  the  substance  is  recrystalUzed.  The  yield 
of  terpin  hydrate  by  this  process  is  about  12  per  cent,  of  the  turpentine 
used. 

Terpin  hydrate  is  used  in  chronic  bronchitis  and  other  troubles  of 
the  throat. 

Dose, — 250  milligrammes  (4  grains). 

Of  late  years  an  elixir  of  terpin  hydrate  has  become  quite  popular  as 
a  cough  remedy.  Since  the  chemical  does  not  dissolve  in  water,  the 
preparation  of  an  elixir  which  will  contain  three  grains  of  terpin  hydrate 
to  the  teaspoonful  is  a  matter  of  some  difficulty.  In  fact,  about  the 
only  way  to  hold  the  terpin  hydrate  in  solution  is  by  making  the  prepara- 
tion strongly  alcoholic.  A  satisfactory  recipe  for  the  elixir  is  found  in 
the  National  Formulary  (p.  210).  It,  however,  contains  about  1  grain 
of  terpin  hvdrate  to  the  teaspoonful.  Recipes  are  also  given  in  the 
Formulary  for  this  elixir  containing  heroine  and  for  it  containing  codeine 
(p.  210). 

MENTHOL— Menthol 

A  secondary  alcohol  [CioHitOH  »  156.16]  obtained  from  oil  of  peppermint  or 
other  mint  oils.     Preserve  it  in  well-closed  containers,  in  a  cool  place. 
Summarized  Description, 

Colorless,  acicular  or  prismatic  crystals;  strong  odor  of  peppermint;  warm  aromatic 
taste,  followed  by  sensation  of  cold  when  air  is  drawn  into  tne  mouth  j  slightly  soluble 
in  water;  very  soluble  in  alcohol,  chloroform,  ether,  petroleum  benzm,  Rqiud  petro- 
latum, fixed  and  volatile  oils;  levorotatory;  melts  between  ^'*  and  44°(j. ;  liauefies 
when  triturated  with  camphor,  thymol  or  hydrated  chloral.  For  details  see  U.S. P., 
p.  272. 

For  testa  for  identity  and  for  impurities:  Wax,  paraffin  or  inorganic  matter  (vola- 
tilixes  leaving  not  more  than  J<oo  o^  1  P^^  cent,  of  residue).  Thymol  (no  green 
color  with  acetic  acid,  then  sulphuric  acid,  then  nitric  acid)  see  U.S.P. 

Remarks. — Menthol  represents  the  alcohol  of  the  hydrocarbon 
menthene,  CioHis,  its  graphic  formula  being  as  follows: 

CH, 

'CH 

H,C      CH, 

H,C       CHOH 


C— H 


/h 


CH 


This  formula  is  proved  by  its  behavior  when  oxidized  with  potasRium  perman- 
ganate, when  it  yields  oxymenthylic  acid. 

CH,— CH<(g^|ZcS^^        ^^^<!^CHr  ^^ 

methyl^ipic  acid,  CH.-CH<(gg;zgS25coOH. 


732 


PRINCIPLES   OF   PHARMACY 


That  menthol  is  a  secondary  alt'ohol  ia  shown  by  tta  oxidatian  by  chmnik  add  ' 
into  the  ketone,  m en t hone,  CioHiiO. 

As  mentioned  in  the  official    definition,    menthol    is  a    seconc 

alcohol  (**a  stearopt4?n  having?  nature  of  a  secondary  alcohol/*  U,S,I 
1890),  found  in  the  oil  of  j)eppcrmint,  and  is  obtained  by  placing  the  Oil 
in  a  freezing  mixture,  when  the  menthol  should  crystallize  out. 

In  the  manufacture  of  menthol  from  the  oil  of  peppermint  the  semi* 
solid  mass  obtajned  by  freezing  is  throwti  on  a  filter-paper,  and  after 
the  greater  portion  of  the  liquid  is  drained,  the  crystals  arc  dried  by 
placing  between  folds  of  filter-paper. 

This  process  affords  the  test  for  the  purity  of  oil  of  peppermint, 
and  the  pharmacop<T'ia  of  1890  gave  it  among  the  tests.  Unscrupulous 
distillers  remove  the  menthol  from  the  oil  of  peppermint  and  market 
the  liquid  part  as  oil  of  peppermint.  Such  an  oil  >^elds  no  menthol 
when  chilled. 

Besides  the  official  tests  just  given,  a  pretty  reaction  identifying  the 
menthol  is  the  treatment  of  menthol  with  50  per  cent,  sulphuric  aeid, 
and  boiling  the  mixture,  when  a  blue  coloration  results. 

Menthol,  as  th^^mol,  becomes  liquid  when  triturated  with  an  equal 
weight  of  camphor.  Such  a  mixture,  containing  equal  quantities  of  the 
two  chemicals,  plus  5  per  cent,  of  alcohol,  to  insure  permanent  fluidity 
is  recognized  in  the  National  Formulary  under  the  name,  menthal  cam^ 
phoralum.  Menthol  also  liquefies  when  triturated  with  th>Tnol  or 
chloral  hydrate. 

Menthol  is  used  as  a  refrigerant.  Its  chief  use,  however,  is  as  the 
constituent  of  antiseptic  combinations,  particularly  those  used  far 
spraying  in  the  nose.  Another  use  for  menthol  is  in  the  manufacture 
of  the  menthol  pencils  used  for  headache.  Menthol  rubbed  on  any 
part  of  the  body  evaporates,  producing  a  chilling  of  the  part,  and  thus 
involving  a  mild  form  of  local  anesthesia.  It  is  also  used  in  the  form  erf 
an  inhaler,  this  consisting  of  glass  tubes  plugged  with  cotton  at  either 
end,  with  intervening  space  loosely  filled  with  menthol  crystals,  thus 
affording  free  access  for  the  passage  of  air,  WTien  the  air  is  sucked 
through  this  tul>e,  a  certain  portion  of  the  menthol  volatilizes  and  enters 
the  throat  and  nose,  where  it  eventually  condenses,  thus  bringing  the 
heahng  antiseptic  menthol  in  direct  contact  with  the  inflamed  surface- 

Dose. — 60  milligrammes  (1  grain). 

Citral  (Geramal).  CioIIiflO. — This  aldehyde  was  mlated  from  oil  of  l^mon  ia 
1888,  and  found  to  oe  the  flavorinK  principle  of  the  oil,  Semmler  proved  it  to  be 
identical  with  geraniali  the  aldehyde  prepared  by  him  by  oxidation  of  KeraaioL 
It  is  prejMired  from  oil  of  lemon,  wliich  contains  from  6  to  8  per  cent*  of  the  cbemJcaJL 
and  particularly  from  the  lemon  grass  oils  (^Vndropogon  citratua  and  other  soeeieB  of 
ftndropogon),  which  contains  from  60  to  82  per  cent.,  by  formation  of  cr>'stanizatiail 
comp>ound  by  treatment  of  the  oil  with  aodinm  bisulphite.  This  compound,  altir 
washing  witli  alcohol  and  other,  is  treated  with  sodium  carbonate,  and  the  citral  thttt 
froi^d  purified  by  dif^titlation  in  vacuo. 

As  m<*ntioned  above,  i\m  body  is  the  basis  of  tcrpcnelesa  oil  of  lemon.  Chans* 
cally,  citral  is  supposwMl  to  be  the  aldehyde  of  the  olefinic  hydrocarbon  anhydfO* 
geraniol,  with  formula^ 

dHr^O=CH— CHr-CHr-C  ===<:  H^CHO. 

CH.  CH, 

On  condca»atioii  of  this  bocly  with  acrtonc  there  is  produced  a  ketone^  peeudo-ic 
(Ci.Hs«0),  CHr— C=CU— €Hr-CHr— C=:CH— CH=CH— C(>— CU|. 

CH,  GH» 
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Thiflf  <m  boiling  with  dilute  sulphuric  acid  and  trnce  of  glycerin,  yields  ad  isomeriG 
ring  compound  which  Is  called  lonone^  and  is  of  great  commercial  value  as  the  basis 
of  synthetic  violet  perfume.  This  m  now  known  to  consist  of  two  iaomeresy  alpha- 
ionone  and  beta^iorione. 

The  real  flavor  of  violet  and  of  orris  ts  still  another  isomere,  called  irtme, 

CAMPHORA— Camphor 
(Camph.) 

A  ketone  (CioHiiO  or  C^HnCO- 152.13]  obtained  from  Cinnamomum  Camphora 
{Iinn6)   Nees  et  Ebermaier  (Fam.  Laurace<r);  it  is  dextrorotatory.     Preserve  it  in 
well-cloeed  containers,  in  a  cool  place* 
Summarized  Description. 

White  translucent  volatile  masses  or  granules,  of  tough  consistence;  characteristic 

llor;  pungCDt  aromatic  taste;  pulveriBable  by  addition  of  alcohol,  ether  or  chloroform ; 

alightly  soluble  in  water;  soluble  in  alcohol^  chloroforiri,  ethcr^  carbon  disulphide, 
petroleum  benzine  oil  of  turpentine,  or  in  fixed  or  volatile  oils;  sp.  gr.  0.990;  melts 
between  174*  and  1 77°C.,  specific  rotation  Mo,  4-41"  to  H-42**  in  200-mm,  tube,  in  the 
proper  alcoholic  solution.     For  details  see  U.S.R,  p.  97. 

For  tf^Ms  for  identiiy  and  for  impitnlifn:  Chlorinated  products  (copper  wire  flame 
test)  moisture  (10  per  cent.),  see  U.S.P.,  p,  97  and  also  Part  V  of  this  book. 

Remarks, — While  menthol  is  an  akohol,  camphor,  as  noted  above,  is  a 
ketone,  the  oxy^gen  not  being  ronil>ii)ed  with  hydrogen,  but  directly 
attached  t^o  a  carbon  atom. 

CH. 


/ 


i 


\ 


H 

The  synthesis  of  camphor  from  pinene  has  been  put  upon  a  commercial  basis, 
but  its  cost  of  protiuction  has  hitherto  Ikm'u  t«Mi  grvat  to  make  synthetic  camphor  a 
very  serious  competitor  to  natural  camphor  under  normal  conditions. 

As  mentioned  above,  camphor  is  obtained  from  Cinrmmamum  cam- 
phoray  a  handsome  trei*  ji^o wing  in  Formosa.  This  tree  is  cut  down,  and 
the  roots,  trunk,  and  branches  cut  into  small  chips,  placed  in  a  rude  retort 
containing  heated  water.  When  this  water  is  boiled,  the  volatile 
products  of  the  camphor  wood  distil  over.  The  semisoUd  distillate  is 
then  submitted  to  hydrauUc  pressure,  which  removes  all  the  eleoptene, 
the  stearoptene  remaining  in  the  press.  The  manufacture  of  this  sub- 
stance affords  an  interesting  and  about  the  only  illustration  of  a  volatile 
oil  containing  so  large  a  preponderance  of  the  stearoptene  as  to  be 
semisolid. 


The  liquid  portion  separated  from  the  camphor  by  pressure  is  comparatively 
small  in  quantity,  and  in  marketed  under  the  name  of  ail  of  camphor^  being  in  con- 
siderable demand  in  the  Orient,  although  its  consumption  in  this  country  is  insig- 
mfiea&t.  It  Is  well  to  bear  in  mind  that  this  oil  of  camphor  is  not  the  familiar  cam- 
pkiorated  oil  (liniment  of  camphor). 
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The  crude  camphor  that  is  separated  by  expression  is  mixed  with 
quicklime  (to  absorb  water)  and  sublimed  from  a  cast-iron  retort  into 
a  cooled  chamter^  similar  to  that  used  in  making  flowers  of  sulphur. 
The  camphor  in  this  case  condenses  into  a  fine  powder,  which  is  theo 
compressed  into  cakes. 

As  already  mentioned  on  p.  118,  the  powdering  of  camphor  is  accom- 
plished by  the  addition  of  a  small  quantity  of  alcohol,  an  example  of 
pulverization  by  int<*rvention.     The  powder  thus  obtained  has  the  dis- 
advantage of  eventually  forming  again  into  a  hard  cake.     Camphor, 
however,  can  be  kept  in  the  form  of  a  permanent  powder  by  triturating , 
the  powder,  when  freshly  made,  with  a  minute  trace  of  white  vaseline. 
Such  powdered  camphor,  of  course,  would  be  unfit  for  preparing  solu- 
tions, but  for  the  usual  purpose  for  which  powdered  camphor  is  em- 
ployed, the  addition  of  a  minute  quantity  of  the  harmless  substance^ 
white  vaseline,  does  not  vitiate  the  camphor.     When  a  lump  of  camphor, 
or  powdered  camphor  free  from  oil,  is  placed  in  water,  it  floats  on  the 
surface,  and  then  very  rapidly  moves  to  and  fro  on  the  surface  of  the  I 
water.     This  movement  is  produced  by  rapid  evaporation  of  the  camphor  1 
in  contact  with  the  water,  and  the  sudden  chilling  of  the  water  where 
the  evaporation  takes  place,  causing  the  movement  in  the  direction  where  ^ 
the  water  is  warmer. 

Camphor  liquefies  when  triturated  with  menthol,  thymol,  chloral! 
hydrate,  salol,  naphthol  and  resorcinol;  the  liquefaction  taking  place  in 
these  eases  is  not  supposed  to  be  due  to  chemical  change,  but  a  mutual 
solution  of  the  two  solids,  with  the  formation  of  a  liquid.  And  that 
no  chemical  change  is  produced  is  shown  by  the  fact  that  such  a  liquid, 
when  poured  into  water,  is  rapidly  separated  into  the  two  constituents. 

Camphor  is  a  mild  stimulant  and  is  somewhat  diaphoretic.     It 
used  chiefly  ss  anodyne,  both  internally  and  externally. 

Dose, — By  mouth,  200  milligrammes  (3  grains) :  hypodermically,  IC 
milligrammes  (lj.f  grains). 


C  AMPHORA  MONOBROM  AT  A— Monobromated  Camphor 
(Camph.  Monobrom.) 


Ortho-moaobromcatnphor  [CmHitOBr  or  CfHuBr  CO  -  23L04], 
well«cldted  contamers,  protcH-Unl  from  light. 
Summnrized  Dettcription, 

Co\or\eisSt  prismatic  needles,  or  scales,  or  powder;  mild,  characteristif  caniphof* 
aceous  odor  and   taste;  decompoeed  by  exposure  to  sunlight;  soluble  ui  alKmt  5^2 

EtirtM  of  alcohol;  also  soluble  in  chloroform  or  ether;  almost  insoluble  in  wat*^r;  meH» 
etween  74'  and  76°C,     For  details  see  U.S.  P.,  p.  9S. 
Te$t*  for  Identity, — Given  above. 

Remarks, — This  camphor  derivative  was  discovered  by  Bwjirts  in 
1861,  who  prepared  it  by  heating  camphor  and  bromine  for  three  bonus  ' 
in  a  seabxl  tube  on  a  waier-lmth*  It  is  generally  made  by  the  Makdi 
process,  by  mixing  bromine  and  camphor  in  a  retort,  heating  Hie  mixtm* 
to  132**C.,  then  cooling,  and  extracting  the  monobromated  camphor  with 
benasene*     The  substance  thus  obtained  is  purified  by  recrystalUjuitiop. 

Monobromated  camphor  is  ueed  as  a  nervous  sedative. 

Dose. — 125  milligrammes  (2  grain?). 


Addjum  Camphoricum  (U.S. P.  VIII),  or  aimnh^ 
of  cumpbor,  nilnc  acid  boinii;  the  oxidismg  »^ 
camphor  to  caiuphurif  acid  can  be  best  explairn 
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Camphor.  Camphoric  acid. 

CH,  CH, 

A  i 


/ 


I       C(CH.)j|  -.  "I       C(CH.), 

H,C         I         CH,  H,C  COOH 


/ 


CO 

/ 


COOH 


\ 

H 

In  the  description  of  camphoric  acid  given  in  the  last  pharmacopceia^  it  was  stated 
among  other  physical  constants  that  it  should  in  10  per  cent,  alcohohc  solution  the 
value lali>  —  47.8**.  This  means  that  the  si)ecific  rotating  power  of  camphoric  acid 
is  47.8 — ^that  is,  when  examined  in  a  polariscope  its  solution,  under  ideal  conditions, 
rotates  the  ray  of  light  47.8**  to  the  nght. 

To  convert  ordinary  conditions  of  observation  to  the  ideal,  it  is  necessary  to  use 
as  data  in  the  calculation  the  observed  angle  of  rotation,  the  length  of  the  polariscope 
tube  holding  the  liquid,  and  the  strength  of  the  solution  employed.  For  details 
see  U.S.P.  IX,  pp.  602  and  603. 

Camphoric  acid  is  used  as  a  stimulant  as  is  camphor,  but  it  is  claimed  to  be  less 
irritating.     Dose,  15  grains. 

Bomeol,  C10H17OU. — This  is  a  variety  of  camphor  obtained  from  the  plant. 
Dry^balanops  Camphora,  and  is  used  quite  largely  in  the  east,  although  not  emplovea 
in  Europe  and  America.  It  can  be  made  by  treating  camphor  with  sodium  alco- 
holate,  and  investigations  prove  that  it  possesses  the  following  graphic  formula: 

CH, 


HtC  I         CHOH 

J       C(CH,),I 
HaC  I  CH, 


\:   / 


H 

It  differs  from  camphor  in  having  two  extra  atoms  of  hydrogen  and  in  being  an 
alcohol,  not  a  ketone. 

EUCALYPTOL— Eucalyptol 

(CineoL) 

An  organic  compound   [CioHisO^  154.14]   obtained   from    the   volatile   oil  of 
Buealypius  Globulus  Labillardi^re  (Fam.  Myrtacea)  and  from  other  sources.     Preserve 
it  in  well-closed  containers,  in  a  cool  place,  protected  from  light. 
Summarized  Description. 

Colorless  liquid ;  characteristic,  aromatic  camphoraceous  odor*  pungent,  spicy  taste; 
cooling  to  the  mouth ;  very  slightly  soluble  in  water,  miscible  with  alcohol,  chloroform, 
ether,  glacial  acetic  acid,  fixed  and  volatile  oils;  sp.  gr.  0.921  to  0.923;  boils  between 
174*  and  177*C. ;  congeals  at  not  less  than  0**C.     For  details  see  U.S.  P.,  p.  140. 

For  tests  for  identitu,  for  impurities.  Oil  of  eucalyptus  and  other  oils  (is  optically 
inactive).  Saponifiabfe  oils  (volume  not  diminished  on  shaking  with  sodium  hvdrox- 
ide  solution).  Phenols  (solution  not  colored  violet  or  brown  with  ferric  chloride) 
see  U.S.P.,  p.  140. 

Remarks. — £ucal3rptol  was  originally  called  dneolf  because  diseov- 
ered  in  the  oil  of  the  seed  of  Artemisia  ciruBf  a  variety  of  Levant 
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wormseed.  Eucalyptol  is  made  synthetically  by  treatment  of  terpit 
with  phosphoric  acid,  and  this  synthesis  suggests  that  eiicalypt  ' 
the  anhydride  of  terpin,  mih  the  foUowing  graphic  formula: 

CH, 


<  I 


CH, 


CU, 

/ 


CH, 


H 

On  closely  examining  this  formula  it  is  found  of  interest,  inasmuch  as.] 
the  oxygen  is  placed  on  the  interior  of  the  benzene  nucleus.     The  formutii.| 
is  thus  expressed^  because  while  the  compound  contains  oxygen,  theJ 
substance  gives  none  of  the  reactions  usually  obtained  from  organic 
chemicals  containing  ox>''gen,  such  as  alcohols,  aldehydes,  ketones,  or 
esters.     Eucalyptol  is,  therefore,  supposed  to  represent  one  of  a  unique 
chemical  group  called  inner  oxides. 

Eucalyptol  is  prepared  commercially  by  the  fractional  distillation 
of  oil  of  eucalyptus;  that  portion  of  the  oil  distilling  between  130''  and 
180**C.  being  collected  and  purified  by  redistillation  over  potasaa.  It 
is  used  as  an  antiseptic  and  stimulant. 

Dose. — 0.3  mil  (5  minims). 

Artificial  Musk, — Mention  might  here  be  made  of  the  several  chemicala,  the  odor 
of  which  so  rlosely  reseniblea  that  of  musk  ttiat  tbey  can  be  used  in  penutxi«ry  in 
I^Ace  of  the  nutural  product. 

Of  the  many  varieties,  the  moat  important  is  musk  Baur.  which 

(CH.), 


(NO,)a 


CH. 

of  trinitrobutyl toluol,  C»Hi  C«H|,  or  tmutrobutvlxylol,  Ce 

l(NO|),  ,       ._ 

Theee  are  made  by  preparing  the  appropriate  butyl  compound  by  treatuig  toluene 
or  xylene  with  butyl  bromide  in  the  presence  of  alummum  cMoride,  aiid  then  tremtiiig 
the  Dutyl  eompound  with  nitric  a<*td. 

Musk  Baur  occurs  in  white  crystals^  soluble  in  200  parts  alcohol,  and  this  astur- 
ated  alcoholic  solution  has  perfume  strength  about  equivalent  to  tJie  oflldal  (5  ptri 
cent.)  tincture  of  musk.  .      .  .  < 

Too  much  stress  cannot  be  laid  on  the  fact  that  the  similarity  in  odor  b  pureiljr 
accidental,  and  that  under  no  circumstances  can  the  artificial  be  used  for  the  naUiial  ^ 
musk  in  medicine. 
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CHAPTER  XLVII 
VOLATILE  OILS  AND  VOLATILE  OIL  DRUGS 

A  LARGE  number  of  volatile  oils  and  drugs  depending  for  their  actiri^ 
upon  volatile  oils  are  recognized  by  the  pharmacopceia,  and  these  we  wiU 
study  in  the  following  order: 

I.  Official  volatile  oils  obtained  from  unofficial  drugs. 

II.  Official  drugs  containing  volatile  oil. 

III.  Official  drugs  containing  volatile  oil  and  resin. 

IV.  Official  drugs  containing  volatile  oil  and  bitter  principle. 
V.  Official  oleoresins. 

VI.  Official  balsams. 

Official  volatile  oils  not  considered  in  the  first  group  will  be  studied 
under  the  drug  whence  they  are  derived. 

OFFICIAL  VOLATILE  OILS  OBTAINED  FROM  UNOFFICIAL  DRUGS 

The  chemistry  of  volatile  oils  has  been  studied  on  p.  728,  but  before 
taking  up  the  individual  members  of  the  group  a  few  words  as  to  the 
physical  difference  between  fixed  and  volatile  oils  may  be  advisable. 
The  general  test  for  distinction — in  fact,  expressed  in  the  names  "fixed," 
and  "volatile" — was  touched  upon  in  discussing  fixed  oils  (p.  663). 

Drop  some  of  the  liquid  on  a  piece  of  paper,  and  warm  the  stain 
over  a  lamp;  if  a  volatile  oil,  the  stain  disappears;  if  a  fixed  oil,  it  remains. 

A  very  homely  test  is  the  behavior  of  a  glass  stopper  toward  fixed 
and  volatile  oils.  The  ground-glass  stopper  of  a  bottle  containing  a 
fixed  oil  rotates  easily  and  quietly  in  the  neck,  whereas  a  volatile  oil 
stopper,  when  twisted  in  the  neck,  makes  a  squeaking  noise  under  the 
operation. 

The  separation  of  volatile  oils  from  their  original  sources  varies 
according  to  the  nature  of  oil,  the  character  of  the  plant  part  whence 
derived,  and  other  considerations.  The  methods  can,  however,  be 
roughly  classified  into  the  following  groups: 
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L  Distillation  mih  WcUer, — In  this  case  the  dnig  is  placed  in  a  atill 
ith  cold  water,  care  beinp:  taken  to  prevent  the  drug  from  touching  the 
ttom  of  the  8till,  for  if  so  exposed,  the  plant  part  is  apt  to  scorch,  thus 
vitiating  the  odor  of  the  distillate  (p.  102).  The  water  is  then  slowly  and 
carefully  heated,  and  as  it  distils  it  carries  over  with  it  the  volatile  oil 
found  in  the  plant.  This  is  the  process  by  which  most  crude  oils  are 
distilled  in  their  native  home,  especially  those  distEled  in  the  Orient. 
Example,  oil  of  cajuput. 

IL  Disiillaiian  unth  Steam, — This  process  has  already  been  fuUy 
described  (p.  102),  hence  it  is  merely  necessar>^  to  say  that  it  is  em- 
ployed in  place  of  distillation  with  wat^r  by  all  pro^essive  distillers  of 
oils  produced  in  Europe  and  America,  This  is  the  way  that  oil  of 
peppermint  is  now  obtained  in  Michigan, 

III.  Distillation  Alone, — This  process  is  applied  in  the  case  of  some 
crude  cheap  oils,  such  as  the  manufacture  of  oil  of  turpentine  from  its 
oleoresin,  which  is  placed  in  a  still  and  cautiously  heated  until  all  the  oil 
passes  over.  The  residue  in  the  still  in  the  case  considered  constitutes 
official  rosin.  Even  in  the  case  of  oil  of  turpentine,  some  distillers  intro- 
duce a  small  stream  of  water  into  the  distilling  mass  to  lessen  the  danger 
of  scorching. 

IV.  Destructive  DistilUUimi, — The  so-called  oils  obtained  by  this 
process,  which  has  already  been  described  on  p.  103,  are  in  truth  t^irry 
products,  and  no  longer  classed  among  the  true  oils.  An  example  of 
these  is  the  official  oil  of  cade. 

V.  Vacuum  Distillation, — This  process,  described,  on  p.  103,  is  prac- 
tically never  used  in  obtaining  a  crude  oil  from  its  plant  sources,  but  is 
used  largely  in  refining  crude  oils. 

VI *  Expression, — The  oils  from  the  rind  of  the  fruits  of  the  Citrus 
family — lemon,  orange,  bergamot,  etc. — reside  in  the  outer  laj^er  of 
cells,  hence  can  be  obtained  by  expression*  This  process  is  used  in  these 
cases  because  the  distillation  of  the  rind  yields  an  inferior  oiL  The 
extraction  of  the  oil  is  accomplished  either  by  pressing  the  quarter  or 
half  fruit  against  a  sponge,  which  is  eventually  expressed  into  the  con- 
tainer, or  by  the  use  of  a  complicated  machine  which  ruptures  the  oil- 
cells  by  scraping,  and  then  pressing  the  broken  cells  against  sponges. 
This  machine  works  well  only  with  the  round  fruits,  orange  and  bergamot, 
being  useless  in  the  case  of  lemon. 

The  ecuelU  a  piquer  is  a  hollow  bow4  disk  studded  with  needles  on  its 
concave  side,  and  provided  with  a  hollow  handle  which  collects  the  oil 
separated  from  the  rind  by  the  pricking  of  needles  when  the  instrument 
is  revolved  against  the  fruit.     It  is  not  used  much  at  present. 

VIL  Enfleurage. — This  method  is  employed  in  removing  from  flowers 
odors  too  subtle  to  stand  distillation  and  too  scarce  to  permit  of  expres- 
sion- Briefly  explained,  the  process  consists  of  bringing  the  fresh  flowers 
in  contact  with  lard  made  odorless  by  prolonged  washing  with  water. 
The  lard  is  spread  on  glass  plates  in  thin  layers,  and  thereon  are  thrown 
tJie  flowers,  usually  prevented  from  direct  contact  with  the  lard  by  having 
wire  netting  interposed*  WTien  the  flowers  wither,  new  ones  are  spread 
on  the  netting,  and  the  batches  are  renewed  until  the  lard  has  the  suffi- 
cient amount  of  odor.  Such  odorous  lard  is  called  a  pomade^  the  qualify- 
ing phrases  inpk  and  quadruple  meaning  that  the  lard  has  been  iinpreg- 
iiated  with  the  odor  of  three  or  four  times  its  weight  of  flowers  respect* 
ively.  The  pomades  are  usually  made  direct  into  perfume  by  mixing 
the  lard  with  cologne  spirit  (p.  590),  which  dissolves  the  perfume,  but 
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not  the  fat*  The  latter  is  then  separated  by  filtration.  The  iiUnit 
forms  the  perfumer's  extraclf  the  standard  strength  of  which  is  the  filtrat 
from  a  mixture  of  1  kilo  of  pomade  and  1250  mils  cologne  spirit*  Whil 
the  odorous  principles  of  flowers  are  known  to  be  volatile  oib,  ordj 
recently  have  efforts  been  made  to  isolate  the  oil^  perfumers  finding  tha 
the  extracts  above  described  answered  their  purpose.  The  volatile  on 
of  jasmin  has^  however,  been  isolated  by  Verley  by  shaking  the  pomad 
with  liquid  petrolatum,  which  absorbs  the  oil,  and  extracting  the  Utt€ 
from  its  petroleum  solution  by  shaking  with  acetone. 

VI I L  Percolation. — Of  late,  perfume  chemists  have  been  extract ing 
floral  volatile  oils  more  or  less  associated  with  solid  fats  by  percolating 
the  flowers  with  low-boiling  solvent-s,  such  as  methyl  chloride.  It  19 
beyond  the  limits  of  this  work  to  give  more  than  this  brief  staiement 
as  to  extraction  of  volatile  oils,  and  for  further  details  the  reader 
referred  to  the  books  on  volatile  oils  and  perfumes  cited  in  the  bibliography^ 

OLEUM  CAJUPUTI— Oil  of  Cajuput 
(01.  Cajup. — C'ajuput  Oil^ — Oil  of  Cajeput) 

A  volatile  oil  distLlIerl  frniu  the  fresh  leaves  and  twi^  of  several  variet 
Melaleuca  Leucadendron  Linn^,  cispe^ially  the  var.  CoQeputi  Hoxbun^b  aud  tliaV   ._ 
minor  8nuth  (Fam.  Myriacea:).     Preserve  it  in  well-stoppered ^  amber-colored  tiott]«i, 
in  a  ccK>l  place. 
SummarUed    Description. 

Colorless  or  yellowinh  liquid;  peculiari  agreeable  camphoraceotis  odor;  aromat: 
sUghtly   bitter  taste;  soluble  in  1  volume  of  80  per  cent,  alcohcil;  ap.  gr.  0.912 
0,92B\    optical  rotation^    —4"  in    100-mm.   tube.     For  details  see   U.S. P.,   p. 

For  ie^ts  for  idenlitj/  and  fur  impurities:  Theavy  metals)  see  U.S.  P.,  p.  288  Mid 
Part  V  of  this  book. 

Compoaition, — Cineol  (p.  735),  55  per  cent.,  a  solid  terpineol,  smaO 
amount  of  terpenes,  aldehydes,  etc« 

Remurks,—The  ^reen  color  of  most  cajuput  oil  is  due  to  the  csopper 

absorbed  from  the  still. 

Medical  Properiics, — Stimulant  and  rubefacient. 
Dose, — 0.5  nnl  (8  minims). 


OLEUM  CHENOPODII— Oil  of  Chenopodium 
(01,  Chenopod, — Oil  of  American  VVormseed) 

A  volatile  oil   distilled   from    Chmopodium  ambronmde^   anihelmitUicum 
(Fam.  Chenopodiacetf).     Preserx^e  it  in  well-stoppt^red,  amber-colored   Iwltlett,  in  » 
cool  plaoei  protected  from  light. 
Summaiwd  Description, 

Colorless  or  pale  yellow  llcuid;  characteristic  disag^reeable  odor  and  taste;  wohih 
in  8  volumes  of  70  per  cent,  alcohol ;  optical  rotation  —4'*  to  — 10°  in  IQO-mm.  '^"'^ 
For  details  see  U.S.R,  p.  290. 

CompoBition, — A  terpene,  CioHm,  ascaridolef  CioHuO^,  an  unstable 
organic  dioxide,  exploding  when  heated  with  mineral  acids. 

Remarks, — The  **  optical  rotation,"  mentioned  in  the  official  defini* 
tion^  refers  to  the  deflection  of  the  ray  of  light  when  jmssing  through  100 
miUimeters  of  the  oil  contained  in  the  tube  of  a  polarizing  apiMiratus 
(p.  735).  Explanatory  of  the  measurement  of  the  angle  in  this  ca» 
(—4°  to  —10*^),  it  may  be  stated  that  the  minus  sign  means  a  rotatioo 
to  the  left  (laevogyrate),  while  the  4"^  of  rotation  is  based  on  the  standard 
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360**  of  the  circle*  If  the  substance  rotated  the  ray  of  light  6*  to  the 
right,  it  would  be  expressed  **+5**."  This  statement  as  to  the  angle  of 
rotation  is  here  given  not  only  to  explain  this  particular  ease,  but  also 
because  similar  data  are  given  regarding  many  of  the  oils  of  the  present 
pbarroacopo^ia. 

Medical  Properties, — Anthelinintic,  usually  administered  mixed  with 
castor  oil.  The  oil  is  distinctly  toxic,  because  of  the  ascaridole  which  it 
contains. 

Dose. — 0.2  mil  (3  minims), 

Chenopodium,  or  American  tvormse^d,  was  official  in  the  phAimacopceia  of  1890. 
Ite  only  important  constituent  is  the  oil  described  ab*>ve. 

Oleum  Erigerontis  (tT,S,P,  VIII)  or  oil  of  erigeron  b  diatilled  fn^m  the  fresh 
flowering  herb  of  Erigeron  mnadewiis.  It  contains  dextrogymtc  limonene  and  is 
lued  a«  a  hemostatic  and  stimulant. 


OLEUM  JUNIPERl— Oil  of  Juniper 
(OL  Junip* — Jumper  Oil — Oil  of  Juniper  Berries) 

A  volatile  oil  diatilled  from  the  ripe  fniit  of  Juniperws  communi^^  Linn6  (Fam. 
Pinaeete).     Preserve  it  in  well-stoppered,  amber-colored  bottles  in  a  (^ool  place,  pro- 
tected from  Ught. 
Summarized  Description. 

Colorless,  faintly  green  or  yellow  liquid;  characteristic  odor  and  taste;  soluble  in 
4  volumes  of  alcohol;  sp.  gr.  0.854  to  0.879;  optical  rotation,  0*  to  -15*  in  100-mm. 
ttlbe.     For  details  see  V,^,V.,  p.  293, 

^         Composition. — Pinene,  cadinene,  a  terpineol,  CioHjtOH,  borneol  and 
iBO-borneoL 
Medical  Properties, — Stimulant,  diuretic.    Gin  (p,  182)  is  an  alcoholic 
■plution  of  this  oil  prepared  by  distilling  fermented  juniper  berries,  and 
0  simulated  in   the  official  compound  spirit  of  juniper  (p,  182).     The 
simple  spirit  of  juniper  (p.  181)  is  also  official. 
Dose, — Of  oil,  0.2  mil  (3  minims). 
Juniperus  (U.S.F.  VIII;  N.F.  IV)  is  the  fruit  of  JunipfruM  communis.     Beside  the 
oil  (about  1  per  cent.)  the  berries  contain  fruit  acids,  pectin,  protein  and  resina*     It  is 
A  popular  domestic  diuretic.     Do9t,  1  clrarhm. 

B  A  voUtile  oil  distilled  from  the  f re«h  flowering  tops  of  Lavandula  pera  De  CandoUe 

I        (fjtm»dula  officinalis  Chaix,  Lamtndxda  sfdca  Linn6)  (Fam.  L^natm),     Fr^erve  it  in 
ii«ll-«lopper^.  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 
8ummariz&i  Description, 

ColorleflB  or  yellow  liquid;  characteristic  odor  and  taate;  soluble  in  3  volumes  of 
TO  per  eent.  alcohol;  sp.  gr-  0.875  to  0.8S8;  optical  rotation,  —  1**  to  -10**  in  lOO-mm. 
tube.     For  details  see  Li.S.P.,  p.  294. 

For  teMi  for  idenlUy,  for  impurUies:  alcohol  (volume  not  diminished  by  shaking 
with  water).    EsterB  (modified  volumetric  test)  see  U.S.P.,  p.  294. 

Composition. — LsevogjTate  linalyl  acetate,  30  to  45  per  cent. ;  g^raniol, 
some  terpenes,  etc. 

Remarks, — Oil  of  spike  is  a  crude  oil  of  lavender,  made  by  distilling 
the  lavender  herb.  Meet  of  the  oil  of  spike  in  the  American  market  ia 
a  factitious  product, 

^tdicol  Properiies. — Stimulant*    Used  mostly  as  perfume.     Official 
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preparations:    Spirit  of  lavender  (p.    182)  and    compound  tincture  ef 
lavender  (p.  229).     A  constituent  of  aromatic  spirit  of  ammonia  (p.  454). 
Dose.— 0.2  inil  (3  minims). 

Oleum  Ro8»  (U.S.P.  VIII).  or  oUo  of  rose,  is  a  volatile  oil  distilled  from  the  frah 
flowers  of  Rosa  damascena.  It  consists  of  a  liquid '  portion  containing  genniol, 
(p.  732),  70  per  cent.;  citronellol,  20  per  cent.;  esters,  2.5  to  3.5  per  cent.;  and  a 
stearopten  which  is  a  mixture  of  parafl^  hydrocarbons. 

The  pure  oil  is  very  expensive,  since  it  requires  3000  kilos  of  fresh  petals  to  jield 
one  kilo  of  oil;  hence  the  commercial  article  is  grossly  adulterated — at  place  of  dis- 
tillation in  Bulgaria — with  palmarosa  oil  (Turkish  geranium  oil),  and  m  the  open 
market  with  a  host  of  other  substances. 

As  these  adulterants  contain  no  stearopten,  the  congealing  point  test  of  the  former 
pharmacopoeia  was  aimed  to  distin^sh  tne  pure  oil  from  aoulterated  specimens,  but 
as  the  spermaceti  is  add^  to  sophisticated  oils  to  make  up  for  the  lack  of  the  true 
stearopten,  the  test  loses  some  of  its  value.  As  palmarosa  oil  consists  largely  of  gera- 
niol,  assays  for  that  body  have  no  value  in  determining  purity  of  rose  oil;  henee 
chemists  rely  chiefly  on  the  saponification  figures  such  as  described  in  Part  V.  While 
the  saponification  number  of  oil  of  rose  is  10  to  17,  that  of  palmarosa  oil  ia  30  to  50. 

Oil  of  rose  is  used  almost  exclusively  as  a  perfume. 

OLEUM  ROSMARim— Oa  of  Rosemary 
(OL  Rosmar. — Rosemary  Oil) 

A  volatile  oil  distilled  from  the  fresh  flowering  tops  of  RoBmarinus  ofidnaiU 
Linn6  (Fam.  LabiaUx)^  3rielding  not  less  than  2.5  .per  cent,  of  ester,  calculated  as 
bomyl  acetate  [CioHitCsHsOs^  196.16]  and  not  less  than  10  per  cent,  of  total 
bomeol  [CioHitOH  =  154.14].  Preserve  it  in  well-stoppered,  amber-colored  bottles 
in  a  cool  place,  protected  from  light. 
Summarized  Description. 

Colorless  or  pale  yellow  liquid;  characteristic  odor;  camphoraceous  taste;  soluble 
in  10  volumes  of  80  per  cent,  alcohol;  sp.  gr.  .0894  to  0.912.  For  details  see  U.S.P., 
p.  300. 

For  assay  see  U.S.?.,  p.  300  and  also  Part  V  of  this  book. 

Composition. — Pinene,  camphenc,  cineol,  camphor,  bomeol,  esters,  etc. 

Remarks. — It  will  be  seen  from  the  official  definition  that  the  official 
oil  must  contain  2.5  per  cent,  of  ester  and  10  per  cent,  bomeol.  The 
ester  estimation  is  by  saponification  number,  while  the  bomeol  is  assayed 
by  means  of  the  acetylization  test.  These  latter,  like  the  saponification 
test,  will  be  explained  in  chapter  on  Volumetric  Analysis  (p.  914). 

Medical  Properties. — Carminative. 

Dose. — 0.2  mil  (3  minims). 

OLEUM  SANTALI— on  of  Santal 
(OL  SantaL — Santalwood  Oil — Oil  of  Sandalwood) 

A  volatile  oil  distilled  from  the  wood  of  SarUalum  album  Linn^  (Fam.  Santalae&B), 
yielding  not  less  than  90  per  cent,  of  alcohols,  calculated  as  santalol  [CuHmO  • 
222.21].     Preacrve  it  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  pro- 
tected from  light. 
Summarized  Description. 

Pale  vellow,  somewhat  thick  liquid;  characteristic  odor;  soluble  in  5  volumes  of 
70  per  rent,  alcohol;  sp.  gr.  0.96')  to  0.980;  optical  rotation,  -15**  to  -20°  in  100- 
mm.  tube.  For  details  see  U.S. P.,  p.  300.  For  assay  see  U.S.P.,  p.  300  and  also 
Part  V  of  this  book. 

Cojnposition. — Santalol  (a  mixture  of  two  isomeric  alcohols,  C1SH14O); 
santalene  (a  mixture  of  two  isomeric  sequiterpenes,  CibHi4) ;  a  santalol  (an 
aldehyde,  C^uHieO);  santanone  (a  mixture  of  ketones,  including  true  san- 
tanone,  CnHieO,  and  nor-camphor,  C9H14O);  santanone  alcohol,  C«HifO; 
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a  hydrocarbon,  CnHig;  teresantalol,  an  alcohol,  CioHieO;  teresantalic 
acid,  CqHisCOOH,  and  esters  of  the  above-mentioned  alcohols  and  acids. 

Remarks. — It  will  be  noted  that  this  oil  comes  from  a  different  source 
than  the  official  red  saunders. 

Medical  Properties. — Antiseptic  in  gonorrhea. 

Dose. — 0.6  mil  (8  minims). 

OLEUM  THYMI— Oil  of  Thyme 
(Ol.  Thymi— Thyme  Oil) 

A  volatile  oil  distilled  from  the  flowering  plant  of  Thymus  vulgaris  Linn6  (Fam. 
LabuUcB),  and  containing  not  less  than  20  per  cent.,  by  volume,  of  phenols.     Preserve 
it  in  wellHstoppered,  aniber-colored  bottles,  in  a  cool  place  protected  from  light. 
Summarized  Description. 

Colorless  or  rea  liquid;  characteristic  odor  and  taste;  soluble  in  2  volumes  of  80 
per  cent,  alcohol;  sp.  gr.  0.894  to  0.930;  slightly  levorotatory.  For  details  see  U.S.P., 
p.  304. 

For  tests  for  identitVy  for  impurilies^  phenol  (aqueous  solution  not  colored  blue  or 
violet  by  ferric  chloride). 

Outline  of  Assay. — Shake  in  a  cassia  flask  with  sodium  hydroxide  solution  and  then 
fiU  flask  up  to  the  graduations  in  the  neck.  Insoluble  part  should  represent  not  more 
than  80  per  cent,  of  the  original  volume.    For  details  see  U.S.P. 

Composition. — Thymol,  cimiene,  levorotatory  pinene,  borneol,  lina- 
lool,  carvacrol,  etc. 

Remarks. — The  valuation  of  oil  of  thyme  is  based  by  the  U.S.P.  IX 
on  the  phenol  content,  which  should  be  at  least  20  per  cent.  The  assay 
g;iven  above  depends  on  the  fact  that  the  phenols,  when  treated  with 
alkaU,  saponify  and  become  soluble  in  water.  Thus,  from  what  was 
originally  10  mils  of  water-insoluble  oil,  2  mils  become  soluble  through 
action  of  alkali,  leaving  8  mils  of  water-insoluble  residue. 

Medical  Properties, — Carminative  and  antiseptic. 

Dose. — 0.2  mil  (3  minims). 

VOLATILE  OIL  DRUGS 
VALERIANA— Valerian 

(Valer.) 

The  dried  rhizome  and  roots  of  Valeriana  officinalis  Linn^  (Fam.  VaUrianaeecs), 

Constituents. — Volatile  oil,  resin,  acids,  etc. 

The  volatile  oil  is  composed  of  the  terpenes,  camphene  and  pinene; 
borneol  esters,  chiefly  the  valerianate,  9.5  per  cent.,  and  several  other 
bodies.  It  is  now  thought  that  all  the  valerianic  acid  present  is  in  the  form 
of  the  ester  above  mentioned. 

Medical  Properties. — Sedative  in  hysteria.  Administered  as  tincture, 
U.S.P.  (p.  233),  and  the  ammoniated  tincture,  U.S.P.  (p.  233).  The 
valerianates,  especially  ammonium  valerianate,  are  popular,  an  elixir 
of  which  is  recognized  by  the  National  Formulary  (p.  207). 

Dose. — Of  drug,  2  grammes  (30  grains). 

VESURiniM  PRUNIFOLIUM— Viburnum  Prunifolium 

(Vibum.  Prun. — Black  Haw^ — ^Viburnum) 

The  dried  bark  of  Viburnum  prunifolium  Limid  or  of  Viburnum  Lentago  Limi6 
(Fam.  Caprifdiacea),  without  the  presence  or  admixture  of  more  than  5  per  cent,  of 
wood  or  other  foreign  matter. 
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ConstiiuerUs. — Valeric  acid  and  bitter,  resinous  princi[Je8,  one  of  the 
latter  being  called  vibvmin. 

Remarks. — This  bark  is  placed  in  this  chapter  merely  for  the  lack  of 
a  better  position.  If  it  possesses  any  medicinal  activity,  it  is  due  to  the 
valerianic  acid  it  contains,  hence  they  can  best  be  considered  along  with 
valerian.  Bear  in  mind,  however,  that  the  drug  contains  no  votatUe  oH^ 
hence  its  study  in  this  chapter  is,  to  a  certain  extent,  inconsistent  and 
possibly  misleading. 

Medical  Properties. — The  drug  is  popularly  esteemed  as  nervines, 
especially  in  internal  disorders;  having  been  of  late  laiigely  advotised 
among  physicians,  through  the  exploiting  of  a  proprietary  prescription. 
The  present  pharmacopceia  recognizes  the  ftuidextract  (p.  214)  and  the 
extract  (p.  280). 

Dose. —  2  granmies  (30  grains). 

Vitmmum  Opolos  (U.S.?.  VIII;  N.F.  IV),  or  cramp  bark,  is  properly  obtained 
from  Viburnum  ovultu,  var.  Americanum  (Miller)  Alton  (Fam.  CapnfcUaeem) 
although  much  of  tne  viburnum  opulus  of  commerce  consists  almost  entirely  of  the 
bark  of  Acer  spicata.  Its  value,  if  any,  like  that  of  black  haw,  is  due  to  the  vml»- 
rianic  acid  which  it  contains.     Dose^  30  grains. 

SASSAFRAS— Sassafras 

(Sassaf.) 

The  bark  of  the  root  of  Sassafras  variifolium  (Salisbury)  O.  Kuntse  (Fam.  Lom- 
racetB)y  without  the  presence  or  admixture  of  more  than  2  per  cent,  of  adhering  wood, 
collected  in  the  early  spring  or  autumn,  deprived  of  the  outer  corky  layer  and  dried. 

Constituents. — Volatile  oil,  7  per  cent.;  resin,  a  tannin-like  body  called 
sassafridf  tannic  acid,  etc. 

Medical  Properties. — Carminative,  diaphoretic  (as  hot  infusion). 
Dose. — 10  grammes  (2^  drachms). 

OLEUM  SASSAFRAS— Oil  of  Sassafras 
(OL  Sassaf. — Sassafras  Oil) 

A  volatile  oil  distilled  from  the  root  of  Sassafras  variifolium  (Salisbury)  O.  Kuntse 
(Fam.  Lauracece).     Preserve  it  in  well-stoppered,  amber-colored  bottles,  in  a  eool 
place,  protected  from  light. 
Summarized  Description. 

Yellow  or  reddish-yellow  liquid;  characteristic  odor  and  taste;  soluble  in  2  volumes 
of  90  per  cent,  alcohol*;  sp.  gr.  1.065  to  1.077;  optical  rotation  -f  3*  to  -h  4*  in  lOQ-mm. 
Kibe.     For  details  see  U.S.P.,  p.  301. 

Composition. — Safrol,  80  percent.;  pinene  and  phellandrene,  10  per 
cent.;  dextrogyrate  camphor,  6.8  per  cent.;  eugenol,  sesquiterpenes,  etc. 

Medical  Properties. — Stimulant  and  carminative.  Used  largely  in 
liniments. 

Dose. — 0.2  mil  (3  minims). 

CmNAMOMITM  SAIGONICUM— Saigon  Cinnamon 
(Cinnam.  Saigon.) 

The  dried  bark  of  an  undetermined  species  of  Cinnamomum  (Fam.  Lauraeea). 

CINNAMOMUM  ZEYLANICUM— Ceylon  Cinnamon 

(Cinnam.  Zeylan.) 

The  dried  bark  of  cultivated  trees  of  Cinnamomum  zeylanicum  Breyne  (Fam. 
Lauracea)^  without  the  presence  or  admixture  of  more  than  3  per  cent,  of  the  outer 
bark  or  other  foreign  matter. 
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Constituents, — ^Both  barks  contain  volatile  oil,  mucilage,  only  traces  of 
Btarch,  etc. 

Remarks. — These  two  barks  are  similar  in  properties,  but  widely 
different  in  appearance,  Saigon  cinnamon  being  in  pieces  not  unlike 
ordinary  barks  of  same  frizes;  while  Ceylon  cinnamon,  which  is  the  inner 
bark,  is  as  thin  as  paper,  and  comes  in  tightly  rolled  quills.  The  oil 
from  these  two  barks  is  not  identical  with  the  official  oil. 

Official  preparations  (all  from  the  Saigon  bark):  Tindxire  cinnamon, 
compound  tincture  of  cardamom^  compound  tincture  of  gambir^  compound 
tincture  of  lavender,  aromatic  tincture  of  rhubarb,  and  aromatic  powder. 

Medical  Properties. — ^Carminative,  flavor. 

Dose. — Of  each  bark,  250  milligrammes  (4  grains). 

CoBsia  cinnam<fn,  the  bark  of  Cinnamamum  Cassia,  was  recognised  by  the  phaf^ 
^opceia  of  1890,  but.  was  dropped  in  the  eighth  revision. 


(Ol 


OLEUM  CASSLffi — Oil  of  Cinnamon 

Cass.— Olemn  Cinnamomi,  U.S.P,  VIII — Caasia  Oil) 


'^^    A  volatile  oil  diatilled  from  Cinnamomum  Cassia  (Nees)  Blume  (Fam,  Lauraced). 
-   rectified  by  steam  distiUation  tuid  yielding  not  less  than  80  per  cent,  by  volume  of 
cinnamic  aldehyde  [CtHtO  =  132.06).     Preserve  it  in  well -stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light. 
Summarized  Description. 

Yellowish  or  brownish  liquid^  darkens  and  thickens  on  agin^  and  on  exposure  to 
the  air;  characteristic  odor  and  taste;  sp.  er.  1.045  to  l.OOCi;  optical  rotation,  4-1"  to 
-  l"*  in  lOO-mm.  tube.     For  details  see  I  .S.P.,  p.  290. 

For  tests  for  ideniUyj  for  impurities:  Heavy  metab  (hytlrugen  sulphide  test).    Rosin 
CsolutioD  in  petroleum  benzine  not  turned  green  by  shaking  with  copper  acetate 
'    solution)  for  assau  see  oil  of  caraway. 

Composition. — Cinnamic  aldehyde,  75  per  cent.;  uiethyl-orthocumaric 
aldehyde,  cinnamyl  acetate,  free  cinnamic  acid,  etc. 

Remarks. — It  will  be  noted  that  the  official  definition  given  above 
does  not  specify  which  part  of  the  Cassia  cinnamon  plant  furnishes  the 
oil.  In  truth,  all  parts  yield  it,  but  the  commercial  source  is  usually 
the  leaves  and  twigs.  The  oil  is  not  identical  with  that  from  Ceylon 
cianamon;  in  fact,  the  only  point  of  similarity  is  that  the  bulk  of  both 
oils  consists  of  cinnamic  aldehj^de  (p.  721).  Cinnamic  acid  present  in 
the  oil  attacks  metals,  and  as  the  oil  is  shipped  from  China  in  lead  con- 
tainers, that  metal  is  apt  to  be  found  in  the  oil;  hence  the  pharmacopoeia! 
test  for  heavy  metals. 

Medical  Properties. — Stimulant,  rubefacient,  flavor.  Used  in  pre- 
paring cinnafnon  water,  U,S,P.  (p.  176),  a^jxd  spirit  of  cinnamon ^  U.S.P. 
(p,  181). 

Dose. — 0.2  mil  (3  minims). 

EUCALYPTUS— Eucalyptus 

(Eucalypt.— Blue  Gum  Leaves) 

I  dried  leaves  of  Eucalifpttm  Globulus  LabiUardiire  (Fain.  Xfyrtacen),  collected 
^_  .je  older  paits  of  the  (ree.  without  the  presence  or  admixture  of  more  than  3 
per  cent,  of  the  etems,  fruits  and  other  foreign  matter. 

Constituents. — Volatile  oil,  6  per  cent.;  chlorophyll,  re^in,  tannin,  etc, 

Medical  Properties, — Stimulant,  carminative,  antiseptic.     The  fluid,* 

extract  (p.  244)  is  official 

Do^. — 2  grammes  (30  grains). 
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OLEUM  EUCALTPTI— Oil  of  Eucalyptus 
(OL  Eucalypt — ^Eucalyptus  Oil) 

A  volatile  oil  distilled  from  the  fresh  leaves  of  Eucalyptua  Globtdus  Labillardiire 
(Fam.  MyrtaeecB)  or  from  some  other  species  of  EricalypltUf  and  yielding  not  leas 
than  70  per  cent.,  by  volume,  of  eucalyptol  (cineol)  [CioHigO  =»  154.14].     Prewrve 
it  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 
Summarized  Description, 

Colorless  or  pale-yellow  liquid;  characteristic  camphoraceous  odor;pimgent  spicy, 
cooling  taste;  soluble  in  4  parts  of  70  per  cent,  alcohol;  sp.  gr.  0.905  to  0.925.  For 
details  see  U.S.P..  p.  291. 

For  tests  for  identity y  for  impurities:  Other  eucalyptus  oils  containing  much  phel- 
landrene  (no  crystals  of  phellandrene  nitrite  when  treated  with  sodium  nitrite  and 
glacial  acetic  acid). 

Outline^  Assay, — Form  eucalyptol  arsenate  by  treating  the  oil  with  arsenic  acid 
T.  S.  at  0°Cf.  Carefullv  dry  this  between  filter  paper,  transfer  to  a  cassia  flask,  add 
hot  distilled  water  and  read  volume  of  the  separated  eucalyptol.  For  details  see 
U.S.P.,  p.  292. 

Composition. — Eucalyptol  (or  cineol),  60  per  cent.;  dextrogyrate 
pinene;  other  terpenes  (little  or  no  phellandrene),  etc. 

Remarks. — The  cineol  assay  given  above  is  based  on  the  formation 
of  solid  cineol  arsenate.  The  dried  precipitate  is  then  transferred  to  a 
cassia  flask  and  is  treated  with  warm  water,  when  the  cineol  separates 
as  an  oily  liquid,  and  its  volume  can  be  measured.  Ten  mils  of  oil  should 
by  this  process  yield  7  mils  of  cineol.  Note  that  cineol  is  oflScial  (see 
Eucalyptol,  p.  735). 

Medical  Properties. — Antiseptic. 

Dose. — 0.5  mil  (8  minims). 

BUCHU— Buchu 

The  dried  leaves  of  Barosma  betulina  (Thunberg)  Bartlin^  and  Wendland,  known 
in  commerce  as  Short  Buchu ;  or  of  Barosma  serratifolia  (Curtis)  Willdenow,  known  in 
commerce  as  Long  Buchu  fFam.  RiUacece),  without  the  presence  or  admixture  of 
more  than  10  per  cent,  of  stems  and  other  foreign  matter. 

Constitvents. — Volatile  oil,  fat,  mucilage,  chlorophyll,  etc. 

Remarks. — The  volatile  oil  contains  a  stearopten,  diosphenol  (a 
phenol,  C10H16O2,  which  turns  green  black  with  ferric  chloride),  while 
the  eleoptene  consists  of  a  terpene,  CioHis,  and  a  ketone  resembling 
menthone. 

Remarks. — The  most  prominent  characteristic  of  this  valuable  drug 
of  South  Africa  is  its  peculiar  and  pleasant  odor. 

Medical  Properties. — Stimulant,  diuretic.  Administered  as  infusion 
and  as  fluidextract,  U.S.P.  (p.  244). 

Dose. — 2  grammes  (30  grains). 

Hedeoma  (U.S.P.  VIII).  or  pennyroyal,  is  the  dried  leaves  and  flowering  tops  of 
pxdegioides  (Linno)  Persoon  (Fam.  LabiatcB).     Its  chief  constituent  is  its 


Hedeoma  m      , 

vohitile  oil.     It  is  used  as  a  diaphoretic,  emmenagogue,  carminative,  in  120-grain 
(loses. 

Oleum  Hedeome  (U.S.P.  VIII),  or  oU  of  pennyroyal,  is  distilled  from  the  leaves 
and  flowering  tops  of  Hedeoma.  It  contains  pulegone,  CioHieO  (24  per  cent.), 
methyl-cyclohexanone  (6  per  cent.),  menthones  (50  per  cent.),  pinene,  limonene, 
dipcntene,  a  sesquiterpene  alcohol,  a  phenol,  formic,  butyric  and  other  acids,  free  and 
combined.  It  is  an  emmenagogue  and  as  it  is  frequently  used  as  an  abortificient,  its 
sale  is  prohibited  in  many  States.    Dose,  3  minims. 
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MENTHA  PIPERITA— Peppermint 
(Menth.  Pip.) 

The  dried  leaves  and  flowering  tops  of  Mentha  piperita  Linn6  (Fam.  LabiaUx). 

Constituents. — Volatile  oil,  tannic  acid,  etc. 

Medical  Properties. — Canninative,  stimulant,  flavor.     The  herb  is  used 
to  color  the  oflicial  sjnrit  of  peppermint  (p.  182). 
Dose.'—i  grammes  (60  grains). 

OLEUM  MENTHiE  PIPERITiE— OU  of  Peppermint 
(OL  Menth.  Pip. — Peppermint  Oil) 

A  volatile  oil  distilled  from  the  flowering  plant  of  Mentha  piperita  Linn6  (Fam. 
Labiata),  rectified  by  steam  distillation,  and  yielding  not  less  than  5  per  cent,  of  esters, 
calculated  as  menthyl  acetate  [CioHivCsHsOt^  198.18],  and  not  less  than  50  per 
cent,  of  total  menthol  [CioHivGHs  156.16],  free  and  as  esters.  Preserve  it  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 
Summarized  Description. 

Colorless  liquid,  strong  odor  of  peppermint:  pimgent  taste,  followed  by  sensation  of 
cold  when  air  is  drawn  into  the  mouth;  soluble  in  4  volumes  of  70  per  cent,  alcohol; 
sp.  gr.  0.896  to  0.908;  optical  rotation,  -23**  to  -33"  in  100-mm.  tube.  For  details 
see  U.S.P.,  p.  295. 

For  tests  for  identity f  for  impurities:  Dimethyl  sulphide  (no  white  film  when  first 
part  of  distillate  is  poured  upon  mercuric  chloride  T.  S.,  and  for  assay  see  U.S.P.,  p. 
296  and  also  Part  V  of  this  book. 

Assay. — For  esters  and  for  menthol,  see  Part  V. 

Composition. — Menthol,  U.S.?.;  methyl  acetate;  menthene  and  four- 
teen other  bodies. 

Remarks. — The  different  peppermint  oils — American,  English,  Jap- 
anese, German — are  not  identical  in  chemical  composition,  the  state- 
ment just  given  referring  to  the  American  oil.  Thus  the  Japanese 
oil  contains  70-91  per  cent,  total  menthol,  the  English  58  to  66  per 
cent.,  while  the  American  has  50  to  60  per  cent.  The  menthol  content 
was  formerly  considered  the  criterion  of  quality  of  the  oil;  hence  the 
test  provided  in  the  former  pharmacopoeias  that  a  sample  of  oil  placed 
in  freezing  mixture  should  yield  crystals  of  menthol.  Experience  has 
eiiown,  however,  that  oil  of  the  best  quality  did  not  respond  to  this 
test,  which  was,  therefore,  omitted  in  the  last  revision.  The  assay 
for  menthol  (acetylization  test)  and  of  methyl  acetate  (saponification 
test)  will  be  given  under  volumetric  analysis. 

Medical  Properties. — Carminative  and  flavor.  Administered  as  spirit, 
U.S.P.  (p.  182).  The  oil  is  a  constituent  of  peppermint  water,  U.S.P. 
(p.  177). 

Dose. — 0.2  mil  (3  minims). 

MENTHA  VIRIDIS— Spearmint 
(Menth.  Vir.) 

The  dried  leaves  and  flowering  tops  of  Mentha  spicata  Linn^  (Mentha  viridis  Linn^ ) 
(Fam.  LabicUa). 

OLEUM  MENTHA  VIRIDIS— OU  of  Spearmint 

(Ol.  Menth.  Vir. — Spearmint  Oil) 

A  volatile  oil  distilled  from  the  flowering  plant  of  Mentha  spicata  Linn6  {Mentha 
wiridis  Linnd)  (Fam.  Labiates),  and  yielding  not  less  than  43  per  cent,  by  volume,  of 
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oiin'one  [OioHiiO  »  150. U},     I'reserve  it  in  well-stoppered «  amber-colored  bottl«g^ 
in  a  cool  place,  protjected  from  light. 
Sumtnarized  DeHcrifttion. 

Colorless,  yellow  or  greenish-yellow  liquid;  characteriatic  odor  and  ta^te;  soluhk 
in  1  volume  of  80  per  cent,  alcohol;  sp*  gr.  0.917  to  0.934;  optical  fDtatioii  —38*  to 
-55°  in  100-mm.  tube*     For  details  see  U.S.P.,  p,  290, 

A^say, — ^Like  oil  of  caraway. 

Composition. — Levogyre  carvone,  66  per  cent. ;  limonene,  phellandreoe, 

dihydrocarvenone. 

Medical  Propreties* — Like  oil  of  peppermint  and  in  same  dose. 
Spirit  of  Spearmint.  U.S.P.  (p.  182),  is  made  from  the  oil  and  a  small 
amount  of  the  herb. 

Peppermint,  and  spearmint ^  are  representatives  of  the  Labiate ^  the 
"lip  family/'  or  mint  family;  this  group  of  plants  being  so  called  becau^ 
the  flowers  of  this  family  have  their  petals  united  with  a  two-Upped 
corolla^  as  shown  in  (Fig,  243),  the  flower  of  the  horsemint. 

The  plants  of  this  family  are  characterized  by  the 
pre-sence  of  aromatic  volatile  oils,  and  a  large  number 
of  them  are  used  in  medicine.  Among  those  fonneHy 
official  may  be  cited  pennyroyal^  sadlcap,  bonesett  meli&m 
(Balm),  catnip,  ihyme^  and  origanum. 


I 


Fi«.  243. — HorMmiQt 
(lower. 


CARYOPHYLLUS— Clove 

(Caryoph, — Cloves) 

The  dried  fiower-buda  of  Eugenia  aromatica  (Iinn6)  O.  KuotM 
Jamboia  Caryophytlus  (Sprengel)  Niedenxu  (Fam.  Myriacwtih 
without  the  prt^ence  or  admixture  of  more  than  5  per  cent^  ol 
the  peduncles,  ntema  and  other  foreign  matter. 

ConBlitucnU, — Volatile  oil,  tannin,  gum  resin,  fixed 


OJl 


Remarks. — Clove.s  are  not  fruit  nor  seed,  as  is  com- 
monly believed,  but  are  flower-buds.  Shced  lengthwise,  the  sample  is 
found  hollow  in  the  upper  parts,  where  will  he  found  the  stamens,  which  look 
like  dried  threads.  Cloves  are  used  as  a  spice,  and  are  largely  adulterated. 
For  instance^  whole  cloves  from  which  the  oil  has  been  distilled  have 
been  put  on  the  market.  These  are  detected  by  the  fact  that  such 
exhausted  cloves  float  horizontally  on  the  surface  of  wat€r,  while  the 
true  article,  containing  the  heavy  volatile  oil,  will  either  sink  or  float 
in  an  upright  position.  The  powder  is  adulterated  mth  starchy 
material  or  with  mineral  substances,  which  impurities  can  be  det-ected 
by  the  fact  that  pure  powdered  cloves,  when  viewed  under  the  micro- 
scope, contain  few  or  no  starch-grains,  no  '* stone-cells*^  (as  does  ground 
cocoanut  shell,  another  adulterant),  and  yield,  on  burning,  no  more  than 
8  per  cent,  of  ash* 

Clove  is  used  in  the  following  official  preparations:  Compound 
iindure  of  lavender  and  arotnaiic  tindure  of  rhubarb. 

Dose, — 250  milligrammes  (4  grains). 


OLEUM  CARYOPHYLLI— Oil  of  Clove 

(OL  Caryoph.— Clove  Oil— Oil  of  Cloves) 

A  volatile  oil  distilled  from  the  flower*buds  of  Eugtnia  Aromaiica  (Usmti^  (k 
Kunt«e  Jambota  Caryoph ytlua  (Sprengel)  Nicdonzu  (Fam.  Myrtaemx),  and     "  ' "" 
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not  leaa  than  82  per  eeni»  by  volume  of  eugenol  [CioHnOi  =  164.10],     Preaerve  it  in 
well-stoppered,  amber-colored  bottles,  in  a  coal  place,  protected  fpim  light. 
Summarued  Description, 

Cotorleds,  or  poJe  yellow  liquid,  darkens  and  thickens  on  age  and  on  exposure  to 
the  air;  characteristic  odor  and  taste;  soluble  in  2  volumes  of  70  per  cent,  alcohol; 

2p,  gr.  L038  to  L060;  optical  rotation,  not  more  than  —  l*"  10'  in  lOG-mm.  tube.     For 
etails  sec  IIS.R,  p*  289, 

For  iesU  for  idenlity^  for  impurUieg:  Phenol  (aqueous  solution  not  colored  blue  or 
violet  with  ferric  chloride).     See  U,S,P.,  p.  289. 

Outline  (»f  Aanafj. — The  oil  is  shaken  with  potassium  hydroxide  stilution  in  a  cassia 
flask;  the  flask  is  filled  to  the  graduations  with  the  alkaline  solution  and  the  volume 
of  the  insoluble  portion  is  read.     For  details  see  U.S,P.,  p.  289, 

Composition. — Eugenol  (80  to  92  per  cent.);  a  number  of  alcohols 
(methyl,  methylamyl,  furfuryl,  benzyl,  etc.);  a  number  of  ketone*^  (ace- 
tone, methyl-amyl  ketone,  etc.);  several  aldehydes  (di methyl-fury  1-alde- 
hyde,  etc.);  esters  (methyl  salicylate,  etc.);  and  caryophyllene. 

Remarks.— The  assay  given  above  is  based  on  the  same  principle  as 
that  of  oil  of  thyme  (p.  743),  natnely,  dissolving  of  the  phenol  in  alkaline 
solution  and  measuring  the  residual  liquid. 

Medical  Properties, — Stimulant.     Used  in  toothache. 

Dose* — 0.2  mil  (2  minims). 

ANISUM— Anise 
(Anis. — Aniseed) 

The  dried  ripe  fruit  of  PimpineUa  Aniaum  Linn^  (Fam.  UmbeUifertg)  without  the 
presence  or  admixture  of  more  than  3  per  cent,  of  foreign  seeds  ana  other  vegetable 
matter. 

Consituents — Volatile  oil,  fixed  oil,  carbohydrates,  proteins,  etc. 

Remarks, — The  pharmacopoeia  directs  that  anise,  when  triturated 
with  potassium  hydroxide  solution,  should  not  give  a  mouse-like  odor. 
This  test  is  to  distinguish  it  from  the  poisonous  conium  (p.  835),  which 
closely  resembles  anise  in  appearance. 

Medicnl  Properties. — Carminative,  stimulant,  flavor. 

Dose. — 500  milligrammes  (8  grains). 

/Win urn,  or  star  anise^  the  fruit  of  IlUcium  wrutn,  was  official  in  the  pharmacopma 
of  1890,  and  is  here  mentioned  because  it  yields  an  oil  identical  with  that  from  anise. 

OLEUM  ANISI— Oil  of  Anise— Oil  of  Star  Anise 
(OL  Anisi. — *\nise  Oil) 

A  volatile  oil  distilled  from  the  ripe  fruit  of  PimuineUa  Anisum  Linn6  (Fam, 
UmbeUifenr)  or  from  the  rif>e  fruit  of  lllicium  verum  ItooKer  filjus  {Fam,  M amu^liaced) . 
The  botanical  source  from  which  it  is  derived  roust  l>e  stttttMl  on  the  label.  If  solid 
material  has  separated,  carefully  warm  the  Oil  until  liQuette<l»  and  thoroughly  mix  it 
before  dispensing.  Preserve  it  tn  weU'^toppened,  amber-colored  bottles,  protected 
from  light. 
Summanted  I>merip(i4m. 

Colorless  or  pale  yellow  strongly  refractive  liquid;  characteristic  odor  and  taste; 
pluble  in  3  volumes  of  90  per  cent,  alcohol;  sp.  |r.  0.978  to  0.4*88;  refractive  index* 
l,M4  to  1.560;  congealing  point,  not  less  than  IS'C.     For  details  see  U.S.R»  p.  287. 

For  teUnfor  identity,  for  impurilies:  Oil  of  fennel  (oil  is  bBvorotar>0.  Phenols  (alco- 
holic solution  not  colored  blue  or  brown  by  ferric  chloride).  Heavy  metals  (hydro* 
gen  sulphide  test  see  US.P,,  p.  287  and  also  Part  V  of  this  book. 

Composition, — ^Anethol,  80  to  90  per  cent.;  methyl-chavicjol,  both 
CioHiiO* 
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Remarks. — ^As  anethol  is  a  solid,  the  congealing  point  of  the  oil 
(15°C.)  is  a  criterion  of  value. 

Medical  Properties, — Carminative  and  flavor.  Used  in  making  anise 
water  (p.  174)  and  spirit  of  anise  (p.  180).  It  is  also  a  constituent  of 
paregoric  (p.  230). 

Dose.— 0.2  mil  (3  minims). 

CORIANDRUM— Coriander 
(Coriand. — Coriander  Seed) 

The  dried  ripe  fruits  of  Coriandrum  acUivum  Linn6  (Fam.  UmbeUifercB),  without 
the  presence  or  admixture  of  more  than  5  per  cent,  of  other  fruits,  seeds,  or  foreign 
matter. 

Constituents. — Volatile  oil,  ^  to  ^  per  cent.;  fixed  oil,  etc. 
Medical  Properties. — Aromatic,  carminative. 
Dose, — 500  milligrammes  (8  grains). 

OLEUM  CORIANDRI— OU  of  Coriander 
(Ol.  Coriand. — Coriander  Oil) 

A  volatile  oil  distilled  from  the  ripe  fruit  of  Coriandrum  sativum  Linn^  (Fam.  Urn" 
bellifera).     Preserve  it  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  pro- 
tected from  light. 
Summarized  Description, 

Colorless  or  pale  yellow  liquid,  characteristic  odor  and  taste;  soluble  in  3  volumes 
of  70  per  cent,  alcohol;  sp.  jr.  0.863  to  0.875;  optical  rotation,  +8**  to  -fl3**  in  100- 
mm.  tube.     For  details  see  U.S.P.,  p.  291. 

Composition. — Pinene,  cymene  and  other  terpenes:  d-linalool,  geraniol, 
1-borneol  and  their  acetic  esters;  decylic  alcohol. 

Medical  Properties.—CsLrminSLiiye,  A  constituent  of  syrup  of  senna 
(p.  200). 

Dose. — 0.2  mil  (3  minims). 

FCENICULUM— Fennel 
(Fcenic. — Fennel  Seed) 

The  dried,  ripe  fruits  of  cultivated  varieties  of  Fcsniculum  mdgare  Miller  (Fam. 
Umbellifer(F)j  witnout  the  presence  or  admixture  of  more  than  4  per  cent,  of  foreign 
matter. 

ConstituerUs, — Volatile  oil,  2  to  4  per  cent.;  fixed  oil,  etc. 
Medical  Properties. — Carminative,  stimulant.     A  constituent  of  com- 
pound infusion  of  senna  (p.  217). 
Dose. — 1  gramme  (15  grains). 

OLEUM  FCENICULI— Oil  of  Fennel 
(Ol.  Fcenic— Fennel  Oil) 

A  volatile  oil  distilled  from  the  ripe  fruit  collected  from  cultivated  varieties  of 
Fctniculum  vulgare  Miller  (Fam.  Umbelliferce),     If  wholly  or  partly  solidified,  carf- 
fully  warm  the  Oil  until  liquefied  and  thoroughly  mix  it  before  dispensing.     Preserve 
it  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 
Summarized  Description. 

Colorless  or  pale  yellow  liquid;  characteristic  odor  and  taste;  soluble  in  8  volumsi 
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of  80  per  cent,  alcohol  and  1  volume  of  90  per  cent,  alcohol;  sp.  sr.  0.953  to  0.973; 
optical  rotation,  +12**  to  +24®  m  100-mm.  tube.     For  details'aee  U.S.P.,  p.  292. 

Congealing  Point, — At  least  3^C.  Details  as  given  under  Oil  of  Anise,  except  that 
ofl  is  to  be  chilled  to  -O^'C. 

Composition. — Anethol,  50  to  60  per  cent.;  fenchone,  a  ketone  having 
formula  CioHi^O;  pinene;  dipentene;  etc. 

Medical  Properties.— Carminative.  Very  popular  among  German 
ph3r8ician8  as  a  constituent  of  digestive  powders.  It  is  a  constituent 
of  compound  licorice  powder  (p.  293)  and  of  compound  spirit  of  juniper 
(p.  181). 

Dose. — 0.2  mil  (3  minims). 

CARUM— Caraway 

(Caraway  Seed) 

The  dried  fruits  of  Carum  Carvi  Linn6  (Fam.  UmbeOifertB).  Without  the  presence 
or  admixture  of  more  than  3  per  cent,  of  other  fruits,  seeds  or  foreign  matter. 
Preserve  Caraway  in  tightly  closed  containers,  adding  a  few  drops  of  chloroform  or 
carbon  tetrachlonde,  from  time  to  time,  to  prevent  attack  by  insects. 

Constituents, — Volatile  oil,  5  per  cent.;  fixed  oil;  resin. 

Medical  Properties. — Carminative,  stimulant,  flavor. 

Dose. — 1  granmie  (15  grains), 

OLEUM  CARI— Oil  of  Caraway 
(OL  Can— Caraway  Oil) 

A  volatile  oil  distilled  from  the  fruit  of  Carum  Carvi  Linn6  (Fam.  UmbellifenB)^ 
and  yielding  not  less  than  50  per  cent.,  by  volume,  of  carvone  [Ci^HuO^  150.11). 
Preserve  it  m  well-stoppered,  amber-colored  bottles,  in  a  oool  place,  protected  from 
light. 
Summarized  Description, 

Colorless  or  pale  yellow  liquid;  characteristic  odor  and  taste;  soluble  in  8  volumes 
(tf  80  per  cent,  alcohol;  sp.  gr.  0.900  to  0.910;  optical  rotation,  +70'' to  +80*"  in 
100-mm.  tube.     For  details  see  U.S.P.,  p.  289. 

Outline  of  Assay. — Shake  the  oil  in  a  cassia  flask  with  a  care- 
fully neutralized  saturated  solution  of  sodium  sulphite,  heat  mixture 
on  a  water-bath,  then  cool,  fill  the  flask  to  the  graduations  with  the 
sulphite  solution  and  read  the  volume  of  the  undissolved  oiL 

Composition. — Carvone,  50  to  60  per  cent. ;  dextrogyrate 
limonene;  etc. 

Remarks. — It  will  be  seen  above  that  the  pharmacopoeia 
gives  an  assay  of  the  carvone  content  of  this  oil.  This 
assay  is  based  upon  the  solubility  of  this  ketone  in  a  solu- 
tion of  sodium  sulphite;  that  chemical  forming  water-soluble 
compounds  with  aldehydes  and  ketones.  When  10  mils 
of  the  oil  is  warmed  with  the  sulphite  solution,  all  of  the 
carvone  is  dissolved  leaving  the  other  constituents  of  the  ^«-  ^^^^ 
oil  floating  on  top  as  an  insoluble  layer.     As  carvone  should  **  * 

constitute  50  per  cent,  of  the  bulk  of  the  oil,  the  insoluble  residue  from 
10  mils,  should  measure  not  more  than  5  mils.  The  operation  is  carried 
out  in  a  cassia  flask  (Fig.  244). 

The  same  method  is  employed  in  determining  the  cinnamic  aldehyde 
content  of  oil  of  cinnamon  (p.  745)  and  the  carvone  content  of  oil  of 
spearmint  (p.  748). 

Medical  Properties. — Carminative.  A  constituent  of  compound  spirit 
of  juniper  (p.  181). 

Dose. — 0.2  mil  (3  minims). 
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PETROSELINUM— Parsley  Fruit 
(Petrosel. — Parsley  Seed) 

The  dned  ripe  fmit  of  Petroselinum  miivum  Boffman  (Fam.  bmoeUifenif}^  wit 
the  presence  or  admixture  of  more  than  5  per  oenL.  of  foreign  seeds  or  other  ma 
Preserve  Parsley  Fruit  carefully  in  tightly  closed  containers,  prot^nited  from  Light. 

Constituents, — ^ Volatile  oil  {\A  per  cent.);  fixed  oil  (22  per  cent.) 
pectin;  chlorophyll;  tannin;  apiol  (p.  722) » 

Remarks. — This  drug  wa*s  introduced  into  the  present  pharmaco] 
since  it  is  used  Xaj  make  the  oleoresio* 
Medical  Properties. — Emmenagogue. 
'   Dose. — No  dose  is  given  in  the  pharmacopoeia >  since  the  oleoresiii 
is  used  almost  exclusively*    The  fruit  can,  however,  be  administered  m 
15-grain  doses.  *  -         --  - 

Parsley  root  is  described  in  the  National  Formulary  and  a  recipe  for 
its  fluidextract  is  also  given  (p,  250). 

The  drugs  last  studied — anise^  fennel,  coriander,  caraway  and  parsle; 
— are  representatives  of  the  llmbelliferae;   the  parsley   family,   whosa' 
flowers  are  arranged  on  stalks  w^hieh  radiate  like  rods  of  an  umbrella, 
as  shown  in  Fig.  245. 

Most  official  drugs  yielded  by  the  Umbellifene  are 
fruitt  which  are,  unfortunately^  commonly  called 
''seeds/' 

A  fruit  can  vary  from  a  seed,  with  its  dry  ovary  wall, 
to  very  elaborate  fruit,  which  include  several  other 
organs  attached  to  the  ovary.  Thus,  when  we  examine 
an  apple,  we  find  three  distinct  layers—the  red  skin, 
the  white  meat,  and  the  papery  core  surrounding  the 
seed.  Of  these  layers,  only  the  core  represents  the 
Fig-  245.— loflores-  ovary  Wall,  the  meat  and  skin  being  a  modification  of 
uShem^tic)!™'**"^***  another  part  of  the  flower — the  green  calyx.  On  the 
other  hand,  an  acorn  hkewise  represents  a  true  fruit, 
the  cup  being  a  cluster  of  leaves  at  the  base  of  the  ripened  ovar>%  the 
latter  being  the  **  nut/*  From  this  can  be  separated  the  outer  coat,  which 
represents  the  ovary  wall,  while  the  "kernel'*  within,  \^ith  its  shagg>' 
coat,  represents  the  seed.  Similarly,  the  iso-called  ''seeds"— a«t«e,  car- 
away,  coriander,  and  fennel — are  fruit  just  as  are  apples  and  acorns,  and, 
like  the  acorn,  the  ovary  wall  is  inconsiderable,  and  does  not  separate 
from  the  seed  of  its  own  free  wilL 

Pimenu  (U.S.?.  VIH;  N.F,  IV),  or  alUpice,  ts  the  dried,  nearly  npe  fniit  of  I 
Pimenla  oMdnalU  Lindley  (Fam.  Af^rtocMP.)     It  contains  volatile  oil,Vrauv  fixed  oil, 
chlorophyll  and  traces  of  alkaloid.     It  is  used  as  a  stomachic  and  carminative  in 
IS-grain  doses. 

OLEUM  PIMENTJE— OO  of  Pimenta 

(01.  Piment — Pimento  Oil — Oil  of  Allspice) 

A  volatile  oil  distilled  from  the  fruit  of  Pimenta  officinalis  Lindlcy  (Fam.  Afuriaem}, 
yielding  not  less  than  65 per  cent.,  by  volume,  of  eugenol  [CioHiiOt  =  164. 10].  Pre- 
serve  it  in  well -stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 
Sumpiariged  Description, 

Colorless,  yellow  or  reddish  liquid,  darkens  on  age;  characteristic  odor  and  taste; 
soluble  in  I  volume  of  90  per  cent,  alcohol  and  in  2  volumes  of  70  per  cent,  alcohol; 
•p.  gr.  1.018  to  1.048;  optical  rotation,  0"  to  -4*  in  100-mm.  tube.  For  details  iss 
U,8.P.,  p.  299. 

Auay.—ljtkj&  that  of  oil  of  clove. 
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^^„sMmnt8. — Eugenol,  sesquit-erpenes,  etc. 
Medical  Properties. — Cvarminative  and  flavor; 
I>Me.^-0*2  mil  (3  minims). 

CARDAMOMI  SEMEN— Cardamom  Seed 
(Cardam.  Sem* — Caidaniomura,  U.S.P.  \Ul) 

The  dried  seeds  of  EleiUnia  Cardammnum  Ti^liite  et  M&ton  (Fani.  ZinffiberacttF), 
recently  removed  from  the  capsules. 

Coiisitiuenift, — Volatile  oil,  fixed  oil,  starch,  etc.     The  volatile  oil  con- 
sists   of   terpenes    (dii>entene   and    terpene),  terpineol,  cineol,  t-erpiiiyl 
L^tate. 

Ti  Remarks, — ^ While  former  phajniacopceias  recognized  the  entire  fruit 
of  cardamom,  including  the  iJericarp  (or  ** hulls*')  the  present  pharma- 
copti*ia  directs  the  use  of  seed  only.  Like  all  drugs  used  in  spices,  the 
commercial  powder  is  apt  to  be  ackdterated  with  mineral  matter,  hence 
tJie  pharmacopceia  directs  that  it  should  yield  not  more  than  4  per  cent* 
of  ash. 

Medical  Properties, — Carnii native,  stomachic.  Official  preparations: 
The  tincture  (p.  225)  and  the  cornponnd  tincture  (p.  225).  Also  used  in 
compound  tincture  of  gentian  (p.  227),  tincture  of  rhiAarb  (p.  232),  and 
aronuxlic  pouder  (p.  291). 

Do^e. — 1  gramme  (15  grains). 


SABAI^Sabal 
(Saw  Palmetto  Berries) 

The  partially  dried,  ripe  fruit  of  Serenoa  serruUUa  (Michaux)  Hooker  films  (Fam. 
Pmbruf),  Preserve  Sabal  in  tifchtly  closed  contaiuerSt  adding  a  few  drops  of  chloro- 
form or  carboD  tetrachJoride,  from  time  t«  time,  to  prevent  attack  by  inaecto. 

Constiluenls. — Volatile  oil  (only  from  fresh  fruit),  L3  per  oent.;  fixed 
oil  (ethyl  ethers  of  caproic,  caprjiie,  oleic,  and  other  acids),  about  1.6  per 
cent.;  sugar  (pent06es)i  5.4  per  cent.  The  presence  of  an  alkaloid  is  a 
subject  of  dispute. 

The  so-called  **  volatile  oil ''  is  merely  an  ethyl  ester  of  the  various 
fatty  acids  found  in  the  fniit.  It  is  noted  only  in  alcoholic  galenicals  of 
the  drug. 

Remarks* — As  apparently  the  only  really  active  constituent  is  volatile 
oil,  the  use  of  the  partly  dried  fruit  seems  of  no  service.  Several  large 
manufacturen^  prepare  the  fliudextract  from  f reek  fruit. 

Medical  Properties. — Supposedly  tonic  and  stimulant,  especially  to 
the  reproductive  organs.  Reputation  chiefly  due  to  advertising  by 
nostnmi  makers.     The  flu tdejttraci  (p.  244)  is  official. 

rDose.- — 1  gramme  (15  grains). 


AURANTII  AMARI  CORTEX— Bitter  Orange  Peel 

(Aurant  Amar*  Cort) 

The  dried  rind  of  the  fniit  of  CUrui  Auranlium  am4tra  Linn^*  (Fam.  Rutaeem), 


Constiluenis^ — Volatile  oil;  he^cridiji;  an  acid,  CiiHigOn; 
raraiafnarinf  a  bitter  glucoeide,  __The_  volatile  oil  is  chemically 
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with  that  of  sweet  orange,  except  that  it  has  a  bitter  taste,  duo  to 

aurantiamarin  it  contains.    This  oil  is  not  official* 

Afedical  Properties. — Aromatic  bitter.  Official  preparations,  the 
tincture  (p.  223)  and  the  flnidextract  (p.  246),  in  cmnpound  tineiun 
of  cinchona  (p.  226)  and  compound  (ituiure  of  getUian  (p.  227), 

Dose. — 1  gramme  (15  grains), 

AURANTn  BULCIS  CORTEX— Sweet  Orange  Peel 
(Aurant  Dulc.  Cort.) 

The  outer  rind  of  the  fresh,  ripe  fruit  of  CUrus  Aurafdium  Hnefma  QallmioiTmuu 
RutacetB). 

ConstiiueyUs,     Volatile  oil ;  kesperidin^  C»Hf «Ott,  a  gliicoside  that  hy 
drolyzes  to  hespereiin,  CieHuOo^ 

Remarks, — Note  that  the  pharmacopoeia  directs  the  use  of  the  outer 
rind — that  is,  the  thin  yellow  layer  must  be  separat^sd  from  the  thick 
white  layer  (the  zest).  This  is  important  in  making  pharmaceutical, 
since  the  zest  contains  a  body  that  blackens  ^ith  iron  salts,  and  the  sam 
will  be  true  of  preparations  made  from  the  peel  not  freed  from  the  Jest 
It  is  used  in  tincture  of  sweet  orange  (p*  223)* 


OLEUM  AURANTO— on  of  Orange 


1 


'Orange  Oil — Oil  of 


(Ol.  Aurant— Oleum  Aurantii  Corticis,  U.S.P.  VIII- 

Sweet  Orange) 

A  volatile  oil  obtained  by  expression  from  the  fre^h  peel  of  sweet  orange,  Cilrrn 

Aurarttium  sinenHs  Gallesio  (Fam.  RrdacetF),  and  its  vaneties.     Preserve  it  in  aiUftU^ 
weil-fitoppered,  amber-colored  bottles,  in  a  cool  place,  protect^ed  from  light.     Oil  of 
Orange  naving  a  terebinthinate  odor  is  not  to  be  dispensed. 
Summarized  Descripiion. 

Yellow  liquid;  cnaracteriatic  odor  and  taste;  sp.  gr,  0.842  to  0.846;  refract iv«»  indcit, 
1.4729  to  1.4737 J  optical  rotation^  not  less  than  H-  94'' in  100-mm.  tube;  first  5  mib 
of  distillate  from  50  mils  t»f  oil  should  have  almost  the  same  refraction  and  rotation  is 
the  original  oil.     For  details  see  U.S.P.,  p,  287. 

Composition. — Dextrogyrate  limonene,  90  per  cent.;c/i7rai,  derivative] 
of  anhydrogeraniol  (p.  732);  citronellal;  methyl  an^Arani/ate  esters,  etc. 

Remarks. — As  already  mentioned  (p*  728),  the  reason  why  oil  of  I 
orange  and  of  lemon  become  terebinthinate  is  through  the  conversion  j 
of  their  limonene  into  dipentene.     This  change,  of  course,  ruins  the] 
quality  of  the  oil,  and  it  is  poor  pharmacy  to  use  such  oils  in  prepam- 
tions*    Of  the  several  schemes  suggested  to  prevent  this  decomposi* 
tion,  the  l^est  is  the  adding  of  a  small  amount  of  glycerin — say,  half 
an  ounce  to  four  ounces  of  oil — and  keeping  bottle  inverted.     In  thia 
way  the  mouth  of  the  bottle  is  '* sealed"  with  a  layer  of  the  glycerin, 
which  prevents  access  of  air.     When  the  oil  is  to  be  used,  the  bottm 
is  placed  in  an  upright  position  for  a  few  minutes,  and  the  oil  tlecant€»ci] 
from   the  heavier  glycerin    layer.     This,   in    the    writer's    experiencei] 
proved  more  satisfactory  than  diluting  the  oil  with  alcohol.     Cotton- 
eeed  oil  or  olive  oil  may  be  substituted  for  glycerin  in  tliis  method.     The! 
commercial  oil  is  likely  to  be  adulterated  with  oil  of  turpentine  or  with 
the  ter penes  obtained  from  oil  of  lemon,  after  preparation  of  terpf*nelcae 
oil  (p.  720).     The  polariscopic  and  re'^raction  readings  of  the  t  na- 

tion fraction  of  the  oil  outline  above  will  detect  these  sopi 
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Medical  Properties. — Flavor.  It  is  a  constituent  of  compound  spirit 
of  orange  (p.  180). 

Dose,— 0.2  mil  (3  minims). 

UMONIS  CORTEX— Lemon  Peel 
(Limon.  Cort) 

The  outer  rind  of  the  fresh  ripe  fruit  of  Citrus  medica  Limonum  (Risso)  Hooker 
filiufl  (Fam.  RtUacea), 

Consiiluenis. — Volatile  oil;  hesperidin,  etc. 
•    Remarks. — It  will  be  noted  that  this  drug,  like  orange  peel,  is  the 
"outer  rind"  separated  from  the  zest  (p.  754). 

Medical  Properties. — Flavor.  Official  preparation,  tincture  of  lemon 
ped,  p.  229. 

OLEUM  LIMONIS— OU  of  Lemon 
(Ol.  Limon — Lemon  Oil) 

A  volatile  oil  obtained  by  expression  from  the  fresh  peel  of  the  ripe  fruit  of  Citrtu 
mediea  Limonum  (Risso)  Hooker  filius  (Fam.  Rulacea),  and  yielding  not  less  than  4 
per  cent,  of  the  aldehydes  from  Oil  of  Lemon  calculated  as  citral  [CioHuO  -  152.13]. 
Preserve  it  in  wellnstoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from 
light.  Oil  of  Lemon  having  a  terebinthinate  odor  is  not  to  be  dispensed. 
Summarized  Description, 

Pale  yellow  or  greenish-yellow  liquid,  characteristic  odor  and  taste;  sp.  er.  0.851 
to  0.855;  refractive  index,  1.4744  to  1.4755;  optical  rotation,  -f  57**  to  -f64*in  100- 
mm.  tube;  first  part  of  distillate  (see  oil  of  orange)  should  have  almost  same  refrac- 
tion and  rotation  as  the  original  oil.     For  details  see  U.S. P.,  p.  294. 

Composition, — Dextrogyrate  limonene,  90  per  cent.;  phellandrene; 
a-pinene;  1-camphene,  terpinene;  sesquiterpenes;  citral  7  to  10  per  cent.; 
citronellal ;  esters,  etc. 

Remarks. — It  will  be  noticed  that  while  it  is  claimed  that  oil  of  lemon 
contains  7  to  10  per  cent,  citral,  the  pharmacopoeia  demands  not  less 
than  4  per  cent.  The  pharmacopoeia!  assay  will  be  considered  in  the 
chapter  on  Volumetric  Analysis. 

Medical  Properties, — Flavoring.  Used  in  aromatic  spirit  of  ammonia, 
U.S.P.  (p.  457)  and  compound  spirit  of  orange,  U.S.P.  (p.  180).  Spirit 
of  lemon,  U.S.P.  1890,  has  been  replaced  by  tincture  of  lemon  peel. 

Dose, — Of  the  oil,  0.2  mil  (3  minims). 

on  of  bergamoty  U.S.P.  1890,  is  obtained  by  expression  of  the  rind  of  the  bergamot 
orange,  the  fruit  of  Citrus  Beraamia.  Its  green  color  is  due  to  the  presence  of  copper 
from  its  container.     It  is  used  as  ft  pwrfume. 

Oil  of  nerolij  U.S.P.  1890,  is  the  oil  obtained  by  distillation  of  orange  flowers,  and 
is  a  by-product  in  the  manufacture  of  orange  flower  water.     It  is  used  in  perfumer}'. 

It  will  be  noted  that  the  three  oils — orange,  lemon,  and  bergamot — 
are  obtained  by  expression  (as  already  described  on  p.  739)  of  the  rind 
of  closely  allied  fruits;  that  this  group  of  fruit — orange,  lemon,  lime, 
etc. — forms  a  subdivision  of  the  plant  family,  Rutacea*. 

MYRISTICA— Myristica 
(Myrist — Nutmeg) 

The  ripe  seeds  of  Myristica  fragrans  Ilouttuyn  (Fam.  Myristicacece)^  deprived 
of  the  arilli  and  seed-coats.  Preserve  the  kernels  in  tightly  closed  contamers,  add- 
ing a  few  drops  of  carbon  tetrachloride  or  chloroform  from  time  to  time  to  prevent 
attack  by  insects.     Ileject  broken  or  wormy  kernels. 
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Consiitttents. — Volatile  oil,  about  7  per  cent.;  fat,  about  25  per  ceat;  I 
starch  f  etc.  Power  and  Sal  way  have  showm  that  the  fat,  called  mUm^ 
butter,  or  ail  of  mace,  and  ol>tained  by  expressing  nutmeg  between  hoi 
plates^  contains  about  12,5  per  cent,  of  the  essential  oil;  about  73  per 
cent,  of  the  trimyristicin  (glyceryl  myristate)  and  Hmall  amount8  of  other 
fatty  acids. 

Medi4Ml  Properties. — Stimulant^  stomachic,  flavor.  Used  in  com- , 
pound  fincture  of  lavender  (p.  229),  aromatic  tincture  of  rhtibarb  (p.  232), ! 
and  aromatic  powder  (p.  291). 

Dose. — 500  milligrammes  (8  grains). 


OLEUM  MYRISTICiE— Oil  of  Myristica 
(OL  Myrist. — Myristica  Oil — Oil  of  Nutmeg) 

A  volatile  oil  distilled  from  the  kernel  of  the  ripe  seed  of  MufiMieafra^ptm*  Bouttujn 
(Fttm.  Myri^ticacetF),     Pfe«er\'e  it  in  well-stoppered,  amber-colored  bottles^  in  a  cool 
place,  protected  from  light. 
Summarised  Descripiion. 

Colorless  or  pale  yellow  liquid;  characteristic  ^Klor  and  laate;  soluble  in  1  volumtof 
alcohol  and  in  3  volumes  of  90  per  cent,  alcohol ;  sp.  lajr.  0.859  l^»  0,924;  optical  rotation,  j 
+  12°  to  +.30°  in  lOO-rnm.  tube;  on  evaporation  not  more  than  2  per  cent,  of  re«idu©  j 
is  left.     For  details  see  U.S.R,  p.  297. 

Consiiiuents. — Eugenol;  terpenes  (pinene,  eamphene,  dipentene,  etc.)^ 
alcohols  (linalool,  borneol,  terpineol,  etc.);  myrisiitcinx  acida  (myristical 
formic,  acetic,  etc.). 

Composition, — M3?Tisticin  has  the  graphic  formula: 


C»H, 


ck:h,. 


and  i«  the  nareotit*  couHtitucnt  uf  nutmeg. 

Medical   Propertiea.—Vl^vor.     A    constituent   of   aromatic   spirU  of  ^ 
ammonia  (p.  454). 

Dose,—-Q,2  mil  (3  minims). 

Macis  (U.S.P.  1890;  N.F.  IVj,  or  mace,  is  the  anlloid  of  the  nutmeg.  It  yieldi 
a  volatile  oil  practically  identical  with  that  of  nutmegi  and,  like  it,  is  used  as  a  spicf  > 

An  "arilloid,"  or  **arillujs/'  as  an  outgrowth  from  the  base  of  the  testa  oraoed- 
coat.  The  testa  of  different  seeiis  vary  widely  in  appearance,  thus  the  testa  of  tht 
almond  is  not  the  "shell*'  of  the  almond,  for  the  shell  is  the  inner  layer  of  the  ovsrf 
wall  and  is  a  part  of  the  fruit.  The  almond  testa  is  the  thin  brown  scurfy  ooatiai 
which  can  be  removed  from  the  seed  by  soaking  in  warm  water. 

In  other  seeds  the  testa  is  hard  and  brittle.  Thus  cocoanut  is  a  huge  seed,  aod 
ita  shell  a  testa.  In  niyri«ti<*a  the  testa  ia  thin  and  brittle,  is  loose,  and  can  W  easitjf 
removed,  and  the  ofhrial  nutmeg  is  the  kernel  of  the  seed  freed  from  this  brittle  teiU. 
while  maoe  is  the  arilloid  which  branches  irre^ilarly  over  the  testa  of  the  unbroken 
oeed.    Mace  is  given  as  a  carminative  in  S-grain  doses.  
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DRUGS  CONTAIOTNG  VOLATILE  OIL  AND  RESIN 

This  class  of  drugs  differs  from  the  volatile  oil  drugs  just  considered j 
by  the  prominence  of  their  resin  contetit.     It  will  be  noted  that  most 
the  volatile  oil  drugs  just  con.sidered  contained  resinous  matter^  but  th 
resins  were  either  insignificant  a.s  to  urnoyiit  or  indifferent  as  to  activity^ 
On  the  other  hand,  the  drugs  now  to  be  considered  owe  their  ad' 
as  much  to  the  resin  they  contain  as  to  their  volatile  oil,  and  it 
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noted  that  all  the  drugs  furnishing  official  pharmaceutic  oleoresins  (p. 
263)  are  here  considered.  As  to  the  chemistry  of  the  resinous  ingredients 
of  this  class  of  drugs,  let  it  be  said  that  a  general  consideration  of  that 
little  understood  class  of  bodies — the  resins — is  reserved  for  a  special 
chapter  (Chapter  XL VIII),  which,  perhaps,  would  be  the  better  place 
to  consider  drugs  of  the  class  under  consideration.  However,  since  these 
drugs  are  most  prominently  characterized  by  their  odor,  and  this  is  largely 
due  to  the  volatile  oil  they  contain,  it  is  well  to  consider  them  among  the 
volatile  oil  drugs.  It  might  be  stated  that  all  these  resinous  drugs 
should  be  extracted  with  stronger  alcohol. 

STIIXmGIA— StUlingia 
(Stilling.— Queen's  Root) 

The  dried  roots  oi  StiUingia  sylvalica  linnd  (Fam.  Euphorbiacea).  Preserve 
StJllingia  in  tightly  closed  containers,  adding  a  few  drops  of  chloroform  or  carbon 
tetrachloride,  from  time  to  time,  to  prevent  attack  by  insects. 

ConsiiiuerUs. — Volatile  oil;  resins;  stillingine,  an  alkaloid,  fixed  oil ;  etc. 

One  of  the  resins  is  the  combination  of  a  phvtosterol  with  fatty  acids  (acetic,  bu- 
^ric^  valeric,  angelic,  oleic,  etc.).  From  the  other  resin  was  isolated  a  phytosterolin, 
CttHMOf,  vanillin,  umbelliferon,  vanillic  and  other  acids. 

Medical  Properties, — Nauseant,   emetic,  in  small  doses.     More  or 
lees  laxative.    Fluidextract  official  (p.  244). 
Dose, — 2  grammes  (30  grains). 

SUMBUL— Sumbul 

(Musk-root) 

The  rhizome  and  roots  of  Ferula  Sumbul  TKauffmann)  Hooker  filius  (Fam. 
UmbeUifem), 

Constituents, — Two  balsamic  resins;  trace  volatile  oil;  a  ghicoside  of 
umbelliferon,  etc. 

Medical  Properties, — Nerve  stimulant.  The  extract  (p.  280)  and 
the  fluidextract  (p.  244)  are  official. 

Dose. — 2  grammes  (30  grains). 

ASPmiUM— Aspidium 

(Male  Fern) 

The  rhizome  and  stipes  of  Dryopteris  Filix-mas  (Linn4)  Schott,  or  of  Dryopleris 
marginalis  (Linn6)  Asa  Gray  (Fam.  Polypodiacea)^  collected  in  the  autumn,  freed  from 
the  roots  and  dead  portions  of  rhizome  and  stipes  and  dried  at  a  temperature  not 
exceeding  70**C.  Preserve  -fVspidium  in  tightly  closed  containers  and  protected  from 
light. 

Constituents. — Volatile  oil;  fixed  oil;  resin;  ^ictc  acid  which  is  di- 
butyryl-phloroglucin,  tannaspidic  acid;  pteritannic  acid;  felix  red,  etc. 
The  volatile  oil  consists  of  the  hexyl  and  octyl  esters  of  the  fatty  acids 
(butyric,  etc.),  also  free  fatty  acids. 

/Jemarfc«.— Characteristic  for  good  quaUty  of  this  drug  is  its  green 
color,  which  fades  as  the  drug  becomes  old  and  worthless,  hence  ihe 
fdiarmacist  should  use  only  such  samples  as  are  still  green. 
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Medical  Properties. — Tapeworm  expeller.    Used  almost  entirely  in 
the  form  of  the  oleoresin,  U.S.P.  (p.  254). 
Dose. — Of  drug,  4  grammes  (60  grains). 

ZINGIBER— Ginger 

(Zingib.) 

The  dried  rhisomes  of  Zingiber  officinale  Roscoe  (Fam.  Zingiheraeect),  the  outer 
cortical  layers  of  which  are  often  either  partially  or  completely  removed.  Presenre 
it  in  tightly  closed  containers,  adding  a  few  drops  of  chloroform  or  carbon  tetradilo- 
ride,  from  time  to  time,  to  prevent  attack  by  insects. 

ConstituerUs. — Volatile  oil;  resin,  etc. 

The  volatile  oil  contains  sesquiterpenes,  terpenes,  citral,  methyl-heptanone. 
nonylaldehyde,  linalool,  d-bomeol,  acetic  and  caprvlic  acid  esters,  chavicol,  cineol 
and  a  characteristic  alcohol  zingiherclj  Ci»HmOH.  The  resin  consists  of  three  distinct 
resins,  and  when  fused  with  sodium  hydroxide,  yields  protocatechuic  acid. 

Remarks. — The  best  quality  of  ginger  comes  from  Jamaica,  and  occurs 
in  handsome  lobed  pieces  coated  white  with  lime.  Preserved  ginger  is 
the  same  root  collected  in  the  spring  when  green  and  succulent  and  boiled 
with  syrup. 

Medical  Properties. — Carminative,  stimulant,  flavor.  Ofiicial  prepa- 
rations: Oleoresin  (p.  255),  tincture  (p.  234),  and  fluidextract  (p.  244). 
The  last  is  used  in  making  the  syrup.  Powdered  ginger  is  a  constituent 
of  aromatic  powder  (p.  291). 

Dose. — Of  drug,  1  gramme  (15  grains). 

Calamus  fU.S.P.  VIII),  or  srveet  flag,  is  the  uni)eeled,  dried  rhizome  of  Aeoru*  Ccl^ 
mus  Linn6  (Fam.  Aracece).    It  contains  volatile  oil,  resiiu  accrinj  calamine  and  starch. 

The  volatile  oil  consists  of  pinene,  a  sesauiterpene,  fatty  acids  (acetic,  heptylie, 
palmitic,  etc.),  eugenol,  asarone  and  asaryl  aldehyde,  and  calamus  camphor,  or  cala- 
meone,  CiJIseOs^  which  has  a  structure  resembling  cineol. 

Acorin  is  a  bitter  glucoside  that  hydrolyzes  to  glucose  and  a  terpene  and  wfaieb 
oxidizes  to  acoretin. 

Calamus  is  used  as  a  carminative,  stimulant,  and  flavor.  The  whole  peeled  root 
is  used  for  teething  infants  to  chew  upon.     Do8ey  15  grains. 

CIMICIFnGA— Cimidfuga 
(Cimicif . — Black  Cohosh — Black  Snakeroot — Macrotys) 

The  dried  rhizome  and  roots  of  Cimidfuga  racemoea  (Unn6)  Nuttall  (Fun. 
RanunculacecB)^  without  admixture  of  more  than  2  per  cent,  of  stems  and  foreisD 
matter. 

CcnstiiuerUs. — Acids  (oleic,  palmitic,  isoferulaic,  etc.) ;  sugar;  tannin; 
phytosterols,  trace  of  alkaloid,  etc. 

Medical  Properties. — Tonic  and  ** blood  purifier"  in  domestic  practice. 
Dose, — 1  gramme  (15  grains). 

SERPENT  ARIA— Serpentaria 
(Serpent. — Texas  Snakeroot — Virginia  Snakeroot) 


The  dried  rhizome  and  roots  of  Ariatolochia  Serpentaria  Linnd,  known  in  < 
Virginia  Snakeroot,  or  of  Aristolochia  reticulata  Nuttall,  known  in  con 


1  commerce 
commerce  as 
Texas  Snakeroot  (Fam.  Aristolochiacecp).  without  the  presence  or  admixture  of  morft^ 
than  10  per  cent,  of  the  stems  or  other  foreign  matter. 
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CansMuerUa. — Volatile  oil;  bitter  principle,  similar  to  quassin;  resin, 
arisMochine, 

The  volatile  oil  consists  chiefly  of  bomeol,  the  Texas  snakeroot  containing  also 
pinene. 

Remarks. — It  will  be  observed  that  official  serpentaria  is  derived 
from  two  different  plants,  the  drugs,  however,  being  practically  identical 
in  medicinal  action. 

Medical  Properties. — Popular  tonic  and  "blood  purifier."  The  drug 
18  n  constituent  of  compound  tincture  of  cinchona  (p.  226). 

Dose. — 1  gramme  (15  grains). 

XANTHOZYLUM— Zanfhozyliim 
(Xanfhoz. — Prickly  Ash  Bark) 

The  dried  bark  of  Xanihoxylum  americanum  MiUer,  known  in  commerce  as  Northern 
Prickly  Ash  Bark,  or  XarUhoxylum  ClavorHerculia  Linn4,  known  in  commerce  as 
Southern  Prickly  Ash  Bark  (Fam.  RtUacea), 

Constituents. — ^Volatile  oil,  resin,  a  bitter  principle,  xanthozylin;  ber- 
berin.  Xanthoxylin  from  northern  prickly  ash  is  C16H14O4,  while  that 
from  the  southern  is  C14H11O4. 

Remarks. — As  in  the  case  of  serpentaria,  two  diflFerent  plants  yield 
official  prickly  ash.  The  constituents  of  the  two  barks  are  practically 
identical,  although  it  is  said  that  the  bitter  principle  (xanthoxylin)  from 
the  two  is  not  exactly  the  same. 

The  curious  name,  xanthoxylum,  has  a  distinct  and  sensible  meaning,  and  the  best 
way  in  which  to  present  the  matter  forcibly  is  to  mention  three  drugs  between  whose 
names  there  exists  a  similarity. 

These  are: 

Xanthoxylum,  from  the  Greek  "xarUhas"  yellow,  and  **xylon,"  wood,  or  yellow 
wood. 

Erythroxylon,  from  the  Greek  ^^erythrosJ*  red,  and  ^^xykm,**  wood,  or  red  wood. 

Hsmatoxylon,  from  the  Greek  ^*haiina,  the  blood,  and  **xyhn,"  wood,  or  blood 
wood. 

Medical  Properties. — Alterative,  diuretic,  sialagogue.  Administered 
HB  fluidextract  (p.  244). 

Dose. — 2  grammes  (30  grains) 

MEZEREUM— Mezereiim 

(Mezereon) 

The  dried  bark  of  Daphne  Mezereum  Linn6,  Daphne  Gnidium  Linn^,  or  of  Daphne 
Laureoia  Linn^  (Fam.  Thymeleaceat). 

Constituents. — Acrid  resin;  wax;  daphnin;  starch,  gum,  acids,  etc. 
Daphnin  is  a  glucoside  that  hydrolyzes  to  daphnetin. 

Medical  Properties. — Irritant,  sialagogue,  externally  as  a  rubefacient. 
The  drug  is  a  constituent  of  compound  fluidextract  of  sarsaparilla  (p.  247). 

Matico  (U.S.P.  VIII-  N.F.  IV)  represent  the  dried  leaves  of  Piper  anguetifolium 
Ruis  and  Pa  von  (Fam.  Piperaceas).     It  contains  volatile  oil,  resin,  tannin. 

The  volatile  oil  consists  of  terpenes,  sesquiterpenes,  cineol  and  phenol  ethers  (asarone, 
etc.).  As  the  commercial  oil  is  distilled  from  leaves  of  different  species  of  Piper^  its 
composition  is  quite  variable.  Matico  is  used  aa  a  vulnerary  and  styptic.  Its  dose, 
when  taken  internally  is  60  grams. 
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ERIODICTYON—Eriodicyton 

(Eriodict, — Verba  Santa) 

The  dried  leaves  of  Ermhetyon  californieum  (Hooker  und  Amott)  Oreone  (F&m, 
HydrophyUacem),  without  Ihf  presence  «»r  admixture  of  more  than  5  per  rent,  of  atefn* 
or  other  foreign  matter. 

ConsiiiuerUs, — Resins,   trace   of   volatile   oil,    tannin,  erioflictyol  (a 
phenol)^  CuHiiOfl, homo-enodictyol  (a  phenol,  Pi^HmO*  and  isomeric  with  i 
heeperetin),  3  per  cent* 

Medical  Properties, — Expectorant.  Chiefly  used  for  masking  taste 
of  quimne,  the  aromatic  elixir  of  ^erba  sarUa,  N.F.  (|>.  207),  and  the 
aroviatic.  syrup  of  yerba  santa,  N»F.  (p.  202)^  being  K<?nerally  employed 
for  this  purpose.  These  are  prepared  from  tlie  official  fluidexirad 
(p,  244). 

Dose. — 1  gramme  (16  grains). 


GRINDELIA— Grindelia 
(GrindeL) 

The  dried  leaves  and  flowering  tops  of  Grindeiia  camporum  Greene,  or  Onnddi^ 
dtnet/oiia  Nuttall,  or  Grindeiia  ^quarrosa  (Purahj  Dunal  (Fam.  CamponUr)^  without 
the  presence  or  admixture  of  more  than  10  per  oent.  of  ateraa  and  other  foreign  mmtter.  j 

ConstitneTUs, — Volatile  oil,  fatty  acids  (formic,  cerotic,  palmitic,  etc.) 
free  and  as  glycerj^l  esters;  a  phytosterol,  melting  at  166**C.;  an  alrobol  i 
CijHjftOa,  melting  at  256°;  a  phenol  C,tH,sOs.  melting  at  227**;  glucose, 
tannin^  etc. 

Medical  Properties. — Recommended  for  asthma.  The  official  fluids 
extract  (p.  244)  is  also  u.sed  externally  as  a  lotion  in  the  eruption  caused 
by  poison  oak. 

Dose. — 2  grammes  (30  grains). 

Sabina  (U.S.P.  VIII},  or  «(mae,  is  composed  of  the  torn  ofJuniptruBSabifUihuaiS 
(Fam*  Ctmijerct),  It  contains  volatile  oil,  and  resin.  The  natumJ  order  Conifent, 
to  which  the  savine  tree  belongs^  b  commonly  called  the  pine  family  and  yields  maajf 
important  product^^  as  turpeutme  and  Canada  turpentme.  Savin  represents  leily 
tops,  which  are  the  ends  of  the  branches,  hence  the  youngest  and  freshest  part  erf  the 
trees.     It  ifi  used  as  an  emmenagogue  in  Strain  doses. 

Oleum  Sahin«  (U.S,P.  VIII),  oToHofmmne,  is  distilled  from  the  fresh  tops  of  savine^ 
It  oonlains  mbinolf  CioHieO  tP«rtly  as  acetic  acid  ester);  cadinene  and  possiblv 
terpenes.    It  is  used  like  the  drug  in  1-miitim  doses* 

CANNABIS— Cannabis 
(Cannab. — Cannabis  Indica,  U.S.P.VIII.  Guaza,  Ganjah) 

The  dried  flowering  tope  of  the  pistillate  plants  of  Cannabis  mUii^  Linn^^^  or  of  the 
variety  indica  Lamarck  (Fam.  MoracetF),  freed  from  the  thicker  stems  and  large  fohtgt 
leaves  and  without  the  presence  or  admixture  o{  more  than  10  per  cent,  ijf  fruita 
or  other  foreign  matter.  Cannabis,  made  into  a  ftuidextract  in  which  onf  hundftd 
sent  one  hundred  grammt^  of  the  drug  when  assayed  biologically,  produces 
ttion  when  administered  to  dogs  in  a  dose  of  not  more  than  0,03  mil  of 
Liu[iit'\ tract  per  kilogramme  of  body  weight. 

Constiitienis, — Volatile  oil;  resin;  bitter  substance;  cannabim,  im 
alkaloid. 

The  polatile  oil  is  said  by  Personne  to  contain  cannabene,  CviH 
while  other  writers  claim  it  consists  of  sesquiterpenes.     The  remn 
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cannabin  is  a  mixture,  the  active  ingredient  of  which  is  a  red  oUy  mixture 
called  camwhinoi. 

Remarks. — It  is  of  interef^t  that  while  the  plant  yielding  thi.s  dru^ 
IE  identical  with  the  American  hemp,  the  latter  plant  is  of  little  value  in 
medicine,  since  it  contains  only  a  small  amount  of  resin.  Houghton, 
however,  claims  that  the  American  hemp  is  as  active  as  the  Indian  if 
only  properly  prepared.  Marshall  claims  that  the  deterioration  of  the 
drug  is  due  to  the  oxidi^tion  of  cannabinol  and  that  such  deterioration 
can  be  prevented  by  keeping  the  drug  hermetically  sealed. 

Medical  Properties, — Powerful  nervous  stimulant,  the  resinous  ex- 
tract being  used  in  the  far  East  by  smoking,  under  the  name  of  hashish. 
ITie  extract f  U,S,P.  (p.  274),  is  largely  used  to  relieve  the  pain  of  corns, 
a  favorite  recipe  for  this  purpose  being  compound  salicylic  collodion^ 
N.R  (p.  214).  The  tiridure  (p.  224)  and  the  fluidext rod  (p.  244)  are  also 
official. 

Dose. — Of  drug,  60  milligrammes  (1  grain), 

CAPSICUM — Capsicum 
(Capsic. — Cayenne  Pepper — African  chillier) 

The  dried  ripe  fruits  of  CapHcum  frutescerus  Liun6  (Fani.  Sotanaceir)^  without  the 
Boe  or  admixture  of  more  than  2  per  cent,  of  stems  and  calyces  and  other  foreign 
Iter. 

Con^ituenis. — Volatile  oil  (trace) ;  i^sin ;  fat,  capsaicin.  The  oleoresin 
consists  of  two  oily  liqiiids,  capsici n  a.nd  capsicolf  combined  with  capsai- 
cin and  fat.  Capsaicin  is  a  pungent  body,  having  the  formula  Cj>HuOi. 
Most  analyses  of  red  pepper  have  been  made  with  the  fniit  of  Capsicimi 
annuum. 

Remarks, — Capsicum  belongs  to  the  natui'aJ  order  Solanacesp,  the 
same  family  of  plants  to  which  belongs  the  Irish  potato,  the  tomato,  and 
the  egg-plant;  as  well  as  the  poisonous  drugs,  stramonium,  belladonna, 
and  hyoscyamus.  The  official  fruit— the  pepper  pod — is  so  well  known 
that  extended  comment  is  unnecessary. 

Medical  Properfi^s.— Stimulant^  rubefacient,  condiment.  The  tinc- 
ture (p.  225)  and  okoresin  (p.  254)  are  official.  From  the  latter  the 
plaster  (p.  342)  is  prepared. 

DoBe, — Of  drug,  60  milligrammes  (I  grain). 


PIPER— Pepper 
(Black  Pepper) 

ttnrtpe  fruit  of  Piper  nigrum  LLan^  iFam.  Pineracmr),  withaut  the 
ture  of  more  than  2  per  cent,  of  stems  or  otker  foreign   matter. 

ConsHhients, — ^ Volatile  oil,  resin,  piperine  (p.  800),  chavicin.  The 
volatile  oil  contains  dipentene,  phellandrene  and  caiyophyllene. 

Bemarfcs.^Pepper  is  what  is  commonly  called  black  pepper »  red 
pepper  being  given  the  distinctive  name  capsicimi.  Note  that  pep|)er 
IS  the  unripe  fruit  of  Ptjht  nigrum,  the  berry  which  was  picked  before  f iilly 
ripe  and  shriveled  through  dr>ing,  WTiite  pepper  represents  the  same  fruit 
allowed  to  ripen,  after  which  the  fleshy  portion  is  removed  by  hand^ 
leaving  only  the  seed,  with  a  trace  of  fruit  tissue  clinging  thereto. 
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Medical  Properties. — Irritant,   stimulant,   condiment.     Usually  id- 
ministered  in  tonic  pills  as  oleoreain  (p.  255). 
Dose. — ^500  milligrammes  (8  grains). 

CITBEBA— Cubeb 
(Cubeb — Cubebs) 

The  dried,  full-grown,  unripe  fruits  of  Piper  Cubeba  Linn^  filiuB  (Fam.  Ptperaem), 
without  the  presence  or  admixture  of  more  than  5  per  cent,  of  stems  and  other 
foreign  matter. 

Constituents. — Volatile  oil  10  to  18  per  cent.;  resin;  cubdnc  add; 
cubebin.    The  latter  is  apparently  a  derivative  of  piperonal. 

Remarks. — This  drug  is  an  unripe  berry,  just  as  is  pepper,  and  from 
a  closely  alUed  plant,  both  plants  belonging  to  the  same  genus. 

Medical  Properties. — Urinary  disinfectant,  stimulant. 

Official  Preparations. — ^The  oil  and  oleoresin  (p.  254)  are  used  in  ^nor- 
rhea  mixtures,  while  the  lozenges  (p.  321)  made  from  the  oleoresm  are 
used  in  bronchitis.  The  ground  drug,  smoked  as  cigarettes,  has  enjoyed 
considerable  popularity  as  a  remedy  for  catarrhal  troubles. 

Dose. — 1  gramme  (15  grains). 

OLEUM  ClTBEBiE— OU  of  Cubeb 
(01.  Cubeb.— Cubeb  OU) 

A  volatile  oil  distilled  from  the  unripe  fruit  of  Pi-per  Cubdfa  linn^  filius  (Fam. 
PiperacecB).    Preserve  it  in  wellnstoppered,  amber-colored  bottles,  in  a  cool  place, 
protected  from  light. 
Summarized  Descriplian, 

Colorless,  or  pale  green,  or  greenish-yellow  liquid;  characteristic  odor  and  taste; 
sp.  gr.  0.905  to  0.925;  optical  rotation  -20**  to  -40**  in  100-mm.  tube.  For  details 
see  U.S.P.,  p.  291. 

Composition. — ^Two  sesquiterpenes,  one  of  which  is  cadinene;  some 
terpenes  (pinene  and  dipentene),  etc.  Old  oil  contains  a  sesquiterpene 
alcohol,  C16H24HSO,  called  cubeb  camphor. 

Medical  Properties. — Used  largely  in  gonorrhea  mixtures. 

Dose. — 0.5  mil  (8  minims). 

HUMULUS— Hops 
(HumuL) 

The  carefully  dried  strobiles  of  Humxdus  Lupuliu  Linn6  (Fam.  MorcioecB)  bearing 
their  glandular  trichomes  and  without  the  presence  or  admixture  of  more  than  2  per 
cent,  of  stems,  leaves  and  other  foreign  matter.  Preserve  it  in  tightly  closed  coo- 
tainers,  protected  from  light 

ConstiiuerUs. — Volatile  oil;  resins;  humvlol  (a  crystalline  principle, 
C17H18O4);  nitrogenous  matter  (choline,  asparagine,  etc.)  tannin;  sugar, 
etc. 

The  resins  are  combinations  of  ceryl  alcohol  and  phytosterob  with  various  fatty 
acids.  The  volatile  oil  consists  of  a  sesquiterpene,  humxdeney  66  per  cent.,  some 
olefiiiic  terpenes,  oxygenated  products,  etc. 

Remarks. — Hops  are  strobiles  of  Humulus  Lupulus,  the  strobile 
being  the  chaffy,  scale-Uke  form  in  which  the  flowers  of  hops  arrange 
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themselves.  They  are  somewhat  similar  to  the  pine-cone,  and  at  the 
base  of  each  scale  the  fruit  is  found — in  the  form  of  a  minute  nutlet. 
The  inner  surface  of  the  chaffy  scales  of  hops  are  found  covered  with 
hair-like  appendages  called  by  the  pharraacopceia  ** glandular  trichomes/' 
and  these  trichomes,  shaken  from  the  dry  hops,  constitute  lupulin,  which 
is  official.  The  medical  action  of  these  two  drugs  is,  therefore,  quite 
similar.     Hops  are  chiefly  used  in  the  manufacture  of  beer. 

Medical  Properties.— Tonic  and  hypnotic,  chiefly  in  domestic  prac- 
tice— hop-poultice,  etc. — as  in  medicine  the  more  active  lupuUn  ia 
preferred. 

Dose. — 2  grammes  (30  grains). 

Lupulinum  (IJ.S.P.  VIII:  N.F.  IV),  or  lupuUn^  are  the  |?landular  trichomes  sepa- 
rated tn>tn  theatrobiles  of  ffumultis  Lupulus  Linn^  (Fatn.  MaracetE).  Their  consti- 
tueota  are  identical  with  those  of  hops  and  in  more  concentrated  fonn,  and  the  drug 
18  used  like  hops  in  S-grain  doses. 

DRUGS  CONTAIOTNG  VOLATILE  OIL.  RESIN.  AND  BITTER  PRINCIPLE 

I>rug3  of  this  class  closely  resemble  those  just  considered >  the  only 
difference  being  that  white  in  the  class  just  considered  the  aromatic 
feature  prevailed,  the  drugs  now  to  be  taken  arc  bitter  rather  than 
aromatic.  The  bitter  principles  found  in  these  drugs  have  not  in  most 
caaes  been  carefully  studied. 


PYRETHRUM— Pyrethrum 

(Pjrreth.— Pellitory  Root) 

The  dried  root  of  Ar^acyclua  Pyrethrum  (IAnn6)  D©  CandoUe  (Fam.  ComponkB). 
Praaerve  Pyrethrum  in  tightly  closed  containere,  adding  a  few  drops  of  chloroform 
or  carbon  tetrachloride,  from  time  to  time,  to  prevent  attack  by  inaeota. 

Conaiituenis, — Acrid  resin;  fixed  oil;  much  inulin;  no  si  arch  ;pyreihrine 
(an  alkaloid). 

Remarks* — Pellitory  scarcely  belongs  in  this  class  of  drugSi  as  there 
ia  no  mention  in  literature  as  to  its  containing  volatile  oil,  nor  is  it 
strikingly  bitter* 

Medical  Properties, — Sialagoguc  and  irritant.  It  is  seldom  used, 
but  is  said  to  be  efficient  in  toothache.  The  tincture  (p.  231)  is  official. 
Do9e. — Of  drug,  2  grammes  (30  grains). 

Cypfepedium  (U.S.?.  VIII:  N.F.  IV),  or  lady  alipper  root,  is  the  rhizome  and  roota 
of  several  species  of  Cyprepedium.  It  contains  volatile  oil,  reainB,  volatile  acid  and 
bitter  glucLmide,  and  is  used  aa  an  antispasmodic  in  15-graiii  dooes. 

Salvia,  ur  mpe,  is  the  dried  leaves  of  SahHa  officirmlu  Linii<^  (Fam,  Lalnattr),  Sage 
oon taint  volatile  oil.  tannin,  etc.  The  micUile  oil  consista  of  thujone,  50  per  oent*; 
puiene^  cineol,  and  nomeol.  It  is  used  as  a  carminative,  astringent  and  flavor  in 
30-Snun  doses. 

Eupatorium  (U.S.P,  Vlil;  N.F.  IV),  csoramonly  called  6oiKiWft  or  IhoroitQhwortt  im 
the  dried  leaves  and  flowering  tops  of  Eupatorium  pcrfoliatum  IJnn6  CFam.  Comptmim), 
It  contains  volatile  oil,  and  a  bitter  principle  eupatorin.  It  i^  used  as  a  bitter  stom- 
achic in  30-Krain  doec^, 

ICuTubitim  (U.S.P.  VlII),  or  horehound,  consists  of  the  dried  leaves  and  flowering 
tops  of  Marrubium  mdpart  Linn<^  (Fam.  LiihiatGF),  It  contains  volatile  oil^  resin »  mar* 
fithiin  (a  bitter  principle  melting  at  l^J'^C),  which  ia  the  lactone  of  marrulHc  acid, 

CftHit^    Qir   .     It  is  a  stimulant,  tonic,  popular  domestic  cough  remedy.     ih*0, — 

30  grains. 

Anthemja  (U.S.P.  VIII),  or  Haman  chamomiUif  is  the  dried  flower-heads  of  Aa- 
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themU  nobUis  Linn*'*  (Fam.  ComposUtr),  collected  from  cultivated  plant*.  Thi§  dTOg. 
also  called  English  chamomUef  oontains  volatile  oil,  antheinic  acid  and  a  glacoaide 
Power  and  Bnnvning  have  isolated  nine  other  constituents,  among  them  opijtfnin, 
C)&HioO&f  choUnet  phytosterola  and  fatty  acids.  The  volatile  oil  consists  of  a  miitunp 
of  the  esters  of  iaobutyi,  amyl,  awd  hexyl  alcohols  with  butyric  and  angelic  adds* 
It  is  used  as  a  canuinativne,  stimulant,  emmenagogue,  in  30-gTain  doses. 


(Matricax.- 


MATRICARIA^— Matricaria 

-German  Chamomile — Wild  Chamomile) 


The  dried  flower-lieads  of  Matricaria  Chamomilla  Linn6  (Fam.  Compatikr),  without 
the  presence  or  admixture  of  more  than  5  per  cent,  of  stems  and  foreii^  matter 
Preserve  it  in  tightly  closed  containers  and  guard  against  attack  by  insects, 

CoTisiituerUs. — Volatile  oil,  which  is  blue  in  rolor;  bitter  principle^  fat, 
wax,  resin  gum,  etc. 

Medical  Properties. — ^Like  an  them  is. 
Dose. — 15  grammes  (4  drachms). 

Calendula  lU.S-P.  VIII;  N.F.  IV),  or  marigot4ly  represents  the  dried  ligulate  Ibreta 
of  CaUruiula  officinalis  linn^  (Fam.  Compo9itw). 

The  drug  c»>ntains  volatile  oil;  resin;  fixed  oil  but  no  tannin.  Calendula  belongs 
to  the  lari;est  of  all  plant  families,  the  Composite,  or  sunflower  family.  The  type  of 
the  family  is  the  sunflower,  the  large  so-called  *'flower''  of  which  is  really  a  lafge 
collection  of  small  flowers  arranged  in  a  close  cluster  or  head.  An  ex&minatioa  ol 
the  sunflower  will  show  this;  the  blacky  brush-like  disc  being  composed  of  iloretaol 
one  sort  (the  tubular),  while  the  out^r  row  is  composed  of  florets  with  a  large  yellow 
expansion  of  the  petal  on  one  side.  As  this  expansion  is  somewhat  strap-shaped^  sueh 
little  flowers  as  have  them  are  called  ligulate,  from  the  Latin  lifftda,  a  strap.  Flower- 
heads,  like  the  sunflower,  being  compounded  of  many  little  flowers,  are  grouped  into 
a  plant  family  called  the  Composit£B.  To  this  family  belong  the  two  chamomilci 
and  arnica,  and  an  examination  of  any  of  these  will  show  the  manv  Uttte  florets  that 
go  to  make  up  the  flower-head,  while  the  calendula  consists  of  tne  Ugulate  floret 
only. 

ARinCA— Amica 
(Arnica. — ArnicaFlowers) 

The  dried  flower-heads  of  .4 mica  tnontana  linn^  (Fam.  CmnpoHkB}* 

ConstittienU* — Volatile  oil ;  resin ;  arnicin;  amid  fie. 
Medical  Properties. — Irritant  and  vulnerary.     Used  i^hiefly  externally 
in  the  form  of  the  official  tindure  (p.  223). 

Dos^e, — Of  drug,  1  gramme  (15  grains).  I 

Arnica  rootf  U.S.P^  1S90,  contains  about  the  same  ooiistituenta  as  the  flovtn 
and  is  used  for  the  same  purp<jse. 


OLEORESINS  AND  BALSAMS 

In  thia  class  we  g^roiip  thot^e  drugs  which  are  plant  exudations 
consist  of  a  mixture  of  volatde  oil  and  resiu  {natural  oleoremns)  or  of  i 
oleoresin  containing  benzoic,  cinnamic,  and  other  aromatic  acids  {bahams}* 
We  have  already  studied  (p.  252)  pharmaceutic  oleoresins,  those  hodks 
prepared  by  extracting  the  oil  and  rci^ins  from  such  plant  dmg:»  as  m» 
have  just  considered — €,g.f  capsicum,  cuheb,  etc. — by  percolation  with 
acetone,  ether*  or  alcohol.  The  oleoresins  we  will  now  consider  are 
natural  e3nidations,  oozing  from  trunks  of  trees  through  natural  fiasures 
or  artificial  incisions. 
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TerebinthinA  (U.S.P*  VIII;  N.F*  IV)  or  turpentine  is  a  concrete  oleoresin  obtained 
fmm  Pinus  paluMris  Miller,  and  from  other  species  of  Ptnrij?  (Fara,  Pinace<E).  It 
contains  volatile  oil,  22.5  per  cent.;  resin,  70  per  cent,  (rosin^  U»S.P.),  Thia  substance 
is  familiarly  and  incorrectly  called  **g\im  turpentine/*  Already  it  has  been  mentioned 
Ih&t  the  modern  idea  of  a  ^nm  is  a  substance  soluble  in  water  and  insoluble  in  alcohol 
Ab  turpentine  is  insoluble  in  water  and  soluble  in  alcohol,  it  is  clear  it  should  no  loni^r 
be  considered  among  the  '*f!:ums/' 

We  will  consider  rosin  in  the  chapter  devoted  to  Hesinous  Bodies,  at  which  time 
its  chemistry  will  be  discussed.  Turpentine  is  a  stimulant  used  almost  entirely  as  a 
plaster  base. 


OLEUM  TEREBINTHINA— CO  of  Turpentine 
(01.  Tereb.— Turpentine  Oil  •^Spirits  of  Turpentine") 

The  volatile  oil  distilled  with  water,  (torn  the  concrete  oleoreain  obtained  from 
Pinus  pattiAlria  Miller  or  from  other  species  of  Pinus  f  Fam.  Pinacea).     Preserve  it  in 
well -closed  containers. 
Summarized  Description. 

Colorless  Uouid;  characteristic  odor  and  taste,  which  ^mwa  stronger  on  aging: 
soluble  in  5  volumes  of  alcohol;  sp.  j^r.  0.860  to  0,870;  on  distillation,  90  per  cent,  of 
the  oil  passes  over  between  154°  and  ITO'C.     For  details  see  U.S. P.,  p.  302. 

For  teM^  for  identltyt  for  impurities:  Fixed  oils  (evaporated  from  filter  paper 
without  leavini;  a  permanent  stain). 

Mineral  oil  (mixed  cautiously  with  fuming  sulphuric  acid  in  a  cttssiA  flask  and 
then  filled  with  sulphuric  acid  to  the  graduations  in  tine  neck,  not  more  than  1  per  cent. 
of  the  original  volume  of  oil  remains^     See  U,  S,  P. 


The   American   oil  is  dextrogyrate, 
Otherwise  the  two  are  practically 


Cmnposiimn. — ^Chiefl.v   pinene, 
while  the  French  oil  is  levogyrate. 
identicah 

Remarks.- — This  represents  the  average  spirits  of  turpentine  of  com- 
merce. Note  that  the  presence  of  mineral  oil  is  detected  by  treatment 
with  fuming  sulphuric  acid.  This  chemical  destroys  most  of  the  oil 
of  tur[>entine  whereas  mineral  oils  are  unaffected  by  such  vigorous  treat- 
ment. Note  also  that  the  refractive  index  figures  in  the  pharmacopcaiaJ 
test. 

Medical  Properiies, — Stimulant,  antiseptic,  urinary  disinfectant. 
The  pharmaeopceia  directs  that  for  internal  use  the  rectified  oil  should 
be  employed. 

OLEUM  TEREBINTHINA  RECTIFICATUM— Rectified  (Ml  of 

Turpentine 

(OL  Tereb.  Rect.— Rectified  Turpentine  Oil) 

Cmtdmaed  Recipe, 

Shake  oil  of  turpentine  with  solution  of  sodium  hydroxide  and  then  distil.  Collect 
about  three-fourths  of  the  t» rid niil  oil  as  diatillat<?,  separate  it  from  the  aqueous  dis- 
tillate, dry  it  with  calcinm  cliloride  and  then  filten  For  details  ^ee  U.SJP.,  p.  303. 
S%tmmariittd  De-itription, 

Colorless  liquid;  sp.  gr.  0.856  to  0.865;  leaves  Imb  than  0.2  per  cent,  reeidueon 
evaprtration ;  for  other  tests,  see  oil  of  turpentine, 

Retfiarks. — It  will  be  seen  that  this  represents  the  comraercial  oil 
mixed  with  alkali  and  redistilled,  and  it  is  thus  freed  from  resinouj* 
materiab  which  are  present  in  the  crude  oil,  giving  it  a  disagreeable  odor 
and  taste. 

Medical  Properties, — That  of  the  crude  oiL 

Do8€. — 0.3  rail  (5  minims). 
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OLEUM  Pmi  PUMILIONIS— CHI  of  Dwarf  Pinee  Nedles 
(OL  Pin.  Punul.— Dwarf  Pine  Oil) 

A  volatile  oil  distilled  from  the  fresh  leaves  of  Pinua  motUana  Miller  {Pinut  PumUio 
Haenke)  (Fam.  Pinaceoe),    Preserve  it  in  well-stoppered  amber-colored  bottlM,  in 
a  cool  place,  protected  from  light. 
Summarized  Description. 

Colorless,  or  faintly  yellowish  oil ;  pleasantly  aromatic  odor;  bitter,  pungent  taste ; 
sp.  gr.  0.853  to  0.869;  none  of  it  distils  below  170**C.     For  details  see  U.S.P.,  p.  2M. 

Remarks. — This  new  official  oil  represents  the  distillate  from  the  fresh 
leaves  of  the  dwarf  pine. 

Oleum  templinum  on  the  other  hand,  is  the  distillate  from  the  twigs 
and  the  cones  of  Finns  pnmilio;  while  pine  wood  oil  is  the  distillate  from 
the  "light  wood"  of  Finns  palustris.  Each  of  these  oils  are  obtained 
from  its  respective  source  by  distillation  with  steam.  The  first  two  are 
used  in  inhalers  and  vaporizers  in  catarrhal  troubles;  while  pine  wood 
oil  is  now  largely  used  as  a  solvent. 

Terebinthina  Canadensis  (U.S.P.  VIII)  or  halaam  of  fir  \a  &  liquid  oleorenn  ob- 
tained from  Abiea  halaamea  (Linn6)  Miller  (Fam.  Contfera).  It  contains  volatile 
oil,  acid  resins,  and  indifferent  resins.  The  volatile  oil  is  chiefly  Uevogyrate  pinene. 
The  balsam  is  used  as  a  stimulant  and  for  mounting  microscopic  specimens,  the  object 
being  embedded  in  a  hard,  transparent  varnish  after  standing. 

Terebinthina  Larids  N.F.  or  Venice  turpentine  is  the  oleoresin  from  Lorixi 


thb  larch,  a  tree  closely  related  to  the  pine.  The  product  sold  in  American  (lni£- 
stores  for  ''drawing  out''  splinters  saw  neither  Venice  nor  the  larch  tree,  but  is  made 
by  dissolving  rosin  in  oil  ot  turpentine. 

PIX  LIQDIDA— Tar 

(Pix  Liq.— Fine  Tar) 

A  product  obtained  by  the  destructive  distillation  of  the  wood  of  Pinus  paludriM 
Miller,  or  of  other  species  of  Piniw  (Fam.  Pinacece). 
Summarized  Description. 

Semi-liquid,  viscid,  brownish-black  non -crystalline  product ;  em pyreumatic  terebin- 
thinate  odor;  sharp  empyreumatic  taste;  miscible  with  alcohol,  ether,  chloroform, 
glacial  acetic  acid,  nxed  and  volatile  oils;  slightly  soluble  in  water,  the  solution  beong 
yellowish  to  yellow-brown  in  color. 

ConstiiuerUs — Volatile  oil,  U.  S.  F.;  pitch;  pjrroligneous  acid  (p.  601). 

Remarks. — Tar  is  made  by  stacking  billets  of  pine  wood  on  the 
earth  into  a  conical  mound,  and  setting  fire  to  the  wood  after  covering 
with  plastered  earth.  Enough  air  is  admitted  through  holes  in  the 
earth  covering  to  permit  the  wood  to  smoulder,  and  a  hole  at  the  top 
of  the  mound  serves  as  a  chimney.  Before  stacking  the  wood,  radiating 
ditches  are  dug  on  the  ground  on  which  the  mound  is  to  be  built,  the 
ditches  running  into  a  circular  trench  surrounding  the  mound.  The 
smouldering  heat  decomposes  the  wood  into  smoke,  which  passes  off 
through  the  hole  in  the  top  of  the  mound;  tar,  which  runs  into  the  cir- 
cular trench  and  is  dipped  into  barrels;  and  charcoal,  which  is  sacked 
after  th(»  fire  is  extinguished  and  the  earth  covering  removed.  The 
process  has  already  been  touched  upon  on  pp.  83  and  601. 

Medical  Properties. — Stimulant  and  antiseptic.  Used  for  bronchial 
affections  as  the  official  sTjrup  (p.  198),  and  externally  as  the  official 
ointment  (p.  334). 

Dose. — 500  milligrammes  (8  grains). 
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OlyeeroU  <4  Uxr  (N.F.)  is  made  by  mixing  washed  tar  with  alcohol,  triturating  mix- 
ture with  magnesium  carbonate  and  water,  and  filtering.  It  contains  the  equivalent 
oi  63  Gm.  tar  to  the  liter.  A  simpler  recipe  consists  in  mixing  1  fluidounce  oil  of  tar 
with  2  fluidoiinccs  of  alcohol,  triturating  to  smooth  paste  with  6  drachms  magnesium 
carbonate,  adding  4  fluidounces  glycerin  and  4  fluidounoes  water,  macerating  several 
days,  and  then  filtering.     (See  p.  212). 

Uqu4rr  jricis  cUkalinia  (N.F.)  is  a  solution  of  pine  tar  in  potassium  hydroxide.  (See 
p.  191.) 

Coal  tar  is  a  side  product  in  the  manufacture  of  illuminatine  gas  (p.  686).  It  is 
described  in  the  National  Formulary  under  the  title,  pix  lithanikracia. 

LimujT  picia  carbonU  (N.F.)  is  a  solution  of  coal  tar  in  alcohol,  quillaja  being  used 
to  facilitate  solution. 

OLEUM  PICIS  LIQUIDiB  RECTIFICATUM— Rectified  OU  of  Tar 
(01.  Pic.  Liq.  Rect.— Rectified  Tar  Oil) 

A  volatile  oil  distilled  from  Tar. 
Summarized  Deacriptian. 

Thick,  dark-reddish-brown  liquid;  strong  empyreumatic  odor  and  taste;  soluble 
in  alcohol,  sp.  gr.  0.960  to  0.990.     For  detaUis  see  U.S.P.,  p.  298. 

CompoRiiion — A  vast  number  of  products  similar  to  those  obtained 
in  the  manufacture  of  crude  pyroligneous  acid,  such  as  toluene,  xylene, 
mesitylene,  phenol,  creosote,  naphthalene,  etc. 

Medical  Properties. — Stimulant  and  antiseptic. 

Dose, — 0.2  mil  (3  minims). 

OLEUM  CADINITM— Oil  of  Cade 

(01.  Cadin. — Cade  Oil — Oil  of  Juniper  Tar — Oleum  Juniperi 
Empjrreumaticum) 

An  empyreumatic  oil  obtained  by  the  dr>'  distillation  of  the  wood  of  Juniperus 
Oxycedru8Unn6  (Fam.  Piruicea), 
Summarized  description. 

Dark-brown,  clear  thick  liquid;  tarry  empyreumatic  odor;  faintly  aromatic,  bitter 
taste;  almost  insoluble  in  water;  partly  soluble  in  alcohol  and  in  petrolexim  benzin: 
completely  soluble  in  ether,  amyl  alcohol,  chloroforni,  glacial  acetic  acid  and  oil  ol 
turrcntine;  sp.  gr.  0.980  to  1.065.     For  details  see  U.S.P.,  p.  288. 

Tor  testa  for  identity f  for  impurities:  Rosin  and  rosin  oil  (solution  in  petroleum 
bensin  not  turned  green  on  addition  of  copper  acetate  solution),  see  U.S. P. 

Composition, — Phenols,  resin,  large  amount  of  cadinene. 
Medical  Properties, — Like  tar,  chiefly  externally. 

COPAIBA— Copaiba 
(Copaib. — Balsam  of  Copaiba — Copaiva) 

An  oleoresin  derived  from  South  American  species  of  Copaiba  (Fam.  Leguminosa). 
Summarized  Description. 

Pale  yellow  or  brownish-yellow  viscid  liquid;  sometimes  slightly  fluorescent; 
peculiar  aromatic  odor;  bitter,  acrid  taste;  insoluble  in  water;  partly  soluble  in  alcohol; 
soluble  with  some  opalescence  in  dehydrated  alcohol  and  carbon  disulphide;  entirely 
soluble  in  chloroform  and  ether ;  sp.  gr.  0.940  to  0.995 ;  acid  value,  28  to  95.  For  details 
see  U.S.P.,  p.  123. 

For  tests  for  identity  and  for  impurities:  Paraffin  and  fatty  oils  (resin  left  after 
distillation,  is  hard  and  brittle;  yield  not  less  than  36  per  cent.).  Gurjun  balsam 
(steam  distilled  volatile  oil  treated  with  acetic  acid  ana  sodium  nitrite  solution  and 
then  layered  on  sulphuric  acid,  should  not  give  a  pink  upper  layer).  Paraffin  oils  (hot 
alcoholic  solution  on  standing  deposits  no  oil).  African  copaiba  (volatile  oil  distils 
above  260°C.  and  is  levorotatory).    See  U.S.P.,  p.  123. 
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Constituenis, — Volatile  oil  (SO  per  cent,  in  best  quality),  resin  (p.  774,) 

Remarks. — Copaiba  has  been  largely  adulterated,  hence  lengthy  tesU 
given  above.  For  making  mass  of  copaiba,  U.S. P.  1890,  samplee  con- 
taining large  amounts  of  resin  should  be  employed,  8uch  aa  the  Maracaibo 
copaiba,  which  contains  only  SO  per  cent,  to  40  per  cent,  oil. 

Medical  Properties, — Urinary  antiseptic.     Popular  remedy  for  gonor-J 
rhea,  administered  in  emulsion.     The  National  Formulary  gives  recipe*! 
for   two   such   emulsions,    Lafayette   mixture   and    Chapman^s   mixture. 
(See  p.  258.) 

Dose, — 1  mil  (15  minims). 

Olemn  CopaibfB  (U.S. P.  VIII)  is  a  voi&ttle  oil  distilled  from  copaiba.  It  ot>ftt4iini 
sesquiterpenes  {a  and  0  can'ophyllenes,  cadinenc,  etc.)  and  is  u^ed  like  copiiJha,  in 
S-minim  dosoe. 

OFFICAL  BALSAMS 

Balsams  are  natural  products,  differing  from  oleoresins  only  in 
containing  benzoic  and  cinnamic  acids^  the  presence  of  which  give  the 
balsams  their  dehghtful  odor.  .\s  all  so-called  **gums"  are  not  true 
gurns^  even  so  every  substance  termed  a  balsam  does  not  come  within , 
the  pharmaceutic  meaning  of  that  term.  For  instance,  copaiba  i§| 
not  a  true  balsam,  since  it  contains  neither  ben^c  nor  cinnamic  acid. 
It  18  an  oleoresin  pure  and  simple. 


BALSAMUM  PERUVIANUM— Balsam  of  Peru 
(Bals.  Peniv. — Peru  Balsam) 

A  halAam  obtained  from  Toluifera  Perdrm  (Royle)  B&iLlon  (Fam.  l40gwnino&m}* 

Summariied  Descriplion, 

Viscid  dark^brown  liquid,  free  from  stringiness  or  stickinesB;  transparent  reddkh* 
brown  in  thin  layers;  agreeable  vanilla-iike  odor;  bitter  acrid  taste;  does  not  harden 
OD  exposure  to  the  air;  soluble  in  alcohol,  chloroform  and  glacial  acetic  acid  (aometiixm 
with  slight  opalescence);  partly  soluble  in  ether  or  petroleum  bensin;  practicallT 
ii:uiolubleinwater;sp.gr.  1.130 to  1.160;acidnumber,66to84.  For  details  see  U.S.P. 
p.  70. 

For  tests  for  identity  and  for  impuriiieB:  Fixed  oik  (gives  clear  fluid  with  hydnited 
chloral  solution). 

Turpentine  or  rosin  (residue  from  hot  petroleum  benxin  solution  aot  tuiBod  | 
or  blue  bv  nitric  acid).     See  U.  S,  P, 

Saponificatian  Number— 2Z5  to  2^8.     Details  in  Part  V. 

Con^iinenis, — Volatile  oil  (called  cinnamein}t  60  per  cent.;  reeia.  30 1 
per  cent,,  benzoic  and  cinnamic  acids;  vanilliiii  etc. 

The  polatile  oil    consists  of    bensyl  alcohol,   bensylic   bensoate,  and  bentytt€] 
cinnamate. 

The  resin  yields  66  per  cent,  protocateohuic  actd^  on  fusing  with  potAJMium 
hydroxide,  and  is  an  ester  of  peru-resinol  with  cinnamic  and  benxoic  acids. 

Remarks. — Of  the  tests  given  above,  reference  need  be  made  onW^ 
to  the  cinnamein  assay,  which  concluded  with  estimation  of  its  aaponin- 
cation  number,  performed  like  the  aasay  of  oil  of  peppermint  (p.  747). 
** Synthetic''  balsam  of  pero  is  now  found  in  the  German  market. 

Medical  Properties, — Stimulant,  antiseptic.     Chiefly  externally. 

Dose, — 1  gramme  (15  grains). 


VOLATILE   OILS   AND  VOLATILE    OIL   DRUGS  769 

BALSAMUM  TOLUTANTTM— Balsam  of  Tolu 
(Bals.  Tolu. — Tolu  Balsam.) 

A  balsam  obtained  frum  Toluifera  BaUamum  Liim6  (Fam.  Leguminosa). 
Summarized  Deacriplion, 

Yellowish-brown  or  brown  plastic  solid;  brittle  when  old  or  dry  or  cold;  transparent 
in  thin  layers;  pleasant  aromatic  vanilla-like  odor;  mild  aromatic  taste,  nearly  insoluble 
in  water  and  m  petroleum  benzin;  soluble  in  alcohol,  chloroform  and  ether;  mostly 
soluble  in  solutions  of  fixed  alkalies.     For  details  see  U.S.P.,  p.  71. 

For  tests  for  iderUityf  for  impurities:  Rosin  or  copaiba  (carbon  disulphide  extract 
redissolved  in  glacial  acetic  acicL  is  not  made  green  either  by  sulphuric  acid  nor  by 
copper  acetate  solution).    See  U.S. P. 

JSaponificatum  Number. — 154  to  220.    Details  in  Part  V. 

ConstUiierUs — Volatile  oil;  two  resins;  benzoic  and  cinnamic  acids; 
esters  of  these  two  acids  with  benzyl  alcohol.  The  composition  of  vola- 
tile oil  not  known. 

Medical  Properties. — Flavor,  stimulant,  popularly  used  as  an  expec- 
torant in  the  form  of  the  official  syrup  (p.  200),  which  is  made  from  the 
official  tincture  (p.  233).  A  constituent  of  compound  tincture  of  benzoin 
(p.  224). 

Dose. — 1  gramme  (15  grains). 

STTRAX— Storax 
(Liquid  Storax) 

A  balsam  obtained  from  the  wood  and  inner  bark  of  Ldquidambar  orierUalis  Miller 
(Fam.  llamamelidacea). 
Summarized  Description. 

Semi-liquid  grayish  sticky  opaque  mass,  depositing  on  standing  a  daric-brown 
stratum ;  transparent  in  thin  layers;  characteristic  odor;  acrid  taste;  insoluble  in  water : 
soluble  in  1  volume  of  warm  alcohol;  mostly  soluble  m  ether,  acetone,  benzene  ana 
carbon  disulphide.     For  details  see  U.S. P.,  p,  417. 

For  testa  for  identity,  see  U.S.P. 

Acid  Number.—^  to  85.     Details  in  Part  V. 

Saponification  Number.— 170  to  230.     Details  in  Part  V. 

Conslituenis. — Volatile  oil ;  resin ;  benzoic  and  cinnamic  acids;  styra- 
cine  (cinnamate  of  cinnamyl)  and  other  esters;  vanillin;  cinnamene  (or 
«/yroO,C«H5CH  =  CH2. 

The  volaiHe  oil  consists  of  cinnamene,  styrocamphene,  and  esters  of  cinnamic  acid. 

Remarks. — This  product,  while  quite  similar  to  the  ''sweet  gum*^  of 
the  southern  States,  is  not  identical  therewith,  the  latter  being  the 
exudation  of  Ldquidambar  styracifiua. 

Medical  Properties. — Similar  to  balsam  of  Peru.  A  constituent  of 
compound  tincture  of  benzoin  (p.  227). 

Dose. — 1  gramme  (15  grains). 

BffiLIOGRAPHY 

Perfume  ^arfradion.— (Expression)  Rizzato,  Ch.  and  Dr.,  35,  1889, 269;  Flttckiger, 
Am.  Dr.,  19, 1890,  26.  (Enfleurage)  Anon.,  Am.  Dr.,  19, 1890, 130.  (Volatile  solvent 
extraction)  Jeancard,  Am.  Perfumer,  2,  1907,  10. 

Oa  of  Cajupu/.— (Constituents)  Wallach,  A.,  225,  1884,  315;  Voiry,  Comp.  rend., 
106,  1888,  1538  and  Jl.  de  ph.  et  ch.,  18,  1888,  149.  (Copper  contamination)  Schosu- 
feL  A.J.P.,  6,  1834,  348. 

OH  of  CA«nopodium.— (Constituents)  Garrigues,  A.J.P.,  26,  1854,  40;  Nelson, 

40 
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Jl.  Am.  Ch.  Soc,  33,  1911,  1404;  WnlUch,  A.,  392,  1Q12,  67,     (Pharmncology)  %Uiit« 
J.  Pharmacol.,  2,  1910,  391. 

Oil  o/^ri^ercm.— (Conatituenta)  Power,  Ph.  Eund.,  5.  1887,  20L 

OH  of  /uniper.— (Coii3titiitinU)  Wallach,  A.,  227,  1885,  288;  Anon,.  Schtmm»1'i 
Hep.,  Oct.,  1910,  72. 

Juniper  Berriea,— (Constituents)  Donath,  AJ.R,  4.5,  1873.  447. 

OU  of  Lavender. — (Cotistituents)  Bertram  and  Walbaum,  JL  prakt.  Ch,,  45,  1SQ2, 
,  590;  Anon,,  Schimmera  Rep.,  April,  1H98,  3L 

Oil  of  Rose, — (Constituents)  Bertram  and  Oildemeister.  Jl.  pmkt.  Ch.»  49, 
185;  Hease,  Jl.  prakt.  Ch..  60,  1894,  472;  Tieraann  and  Schmidt,   B,,  29,  1 
Soden  and  Rojan,  B,,  34,  1901,  2803;  .%den  at»d  TreflF,  B..  37,  1904.  1094;  Flticl 
Ph.  Jl.,  [2],  10,  1868,  147;  Anon,  Schimmers  R«p.,  April,  1898,  40  and  April-Mjiyfl 
1901,  49.     (Source  )Bowkon8ki  Bev,  A.Ph.A.,  37,  1884,  594;  Pappaaoglou,  A. Ph. A. 
24,  1876,  829;  Blondel,  Am.  Dr.,  1§,  1890,  170. 

Oil  of  Rosemary, — (Constituents)    (Jildemeister  and  Htephan,  Arch.  d.  PhAnn 
235,  1897,  585;  Weber,  A.,  238,  1887,  89;  Bruylants,  Jl.  de  ph.  et  ch.,  29,  1879,  60^ 

Oil  of  Santal,—(BAstory)  Bode,  Ap.  Zt.  24,  1909,  17.     (ConetituenU)  Semm 
and  Zaar,  B.,  43,  1910,  1893;  Semmler,  B.,  40,  1907,  3101  and  3321. 

Oil  of  Thume. — (Constituents)  Lallemand,  Comp.  rend.,  37,  1853,  498»  A-,  101, 
1857.  119  and  102,  1857,  119;  Anon,  Schtrnmel's  Rep..  Oct.,  1894,  56. 

Koiman.— (Constituents)  Tnjramsdorff,  ,1\  de  Ph„  1,  1809,  209.  A.,  10.  1834, 
213;  Peters,  Ap.  Zt.,  24,  1909,  537;  Oliviero,  Comp,  rend.,  117,  1893,  1096;  Hall«r, 
Comp.  rend.,  103,  1886,  151. 

Tlte  Viburnums.— (Boiajiv)  Farwell,  Bull  Pharm.,  27,  1913.  65.  Sovre,  A.J.P- 
67,  1895,  387.  (CJbnstrtuents)  Monroe,  A.J.R,  18,  1846,  55;  Van  .\llen,  A,J.R,  S2,i 
1880  439, 

<Slja«^ra«.— (History  and  constituente)  Procter,  A.J.P.,  38,  1866,  481.     (Cotistit] 
ents)  Reinsch,  A.J.P.,  18,  1847,  159 

Oil  of  Sassafras. — (Constituents)  Power  and  Klebcr,  Ph.  Rev.,  14,  189dv  1^1* 

The  Ci?inamo7iii.=-iUistory)  Ruschenberger,  A.J.R,  10,  1838,  32;  Anon.,  A.J.P.V 
34,  1862.  434.     (Constituents!  Vauquelin,  Jl.  de  Ph.,  3,  1817,  433, 

Oil  of  Cfl^^Mi.— (ConMituents)  Dumas  and  Peligot,  A.,  12,  1834.  24;  13.  1835y  76; 
14,  1835;  50;  Bertram  and  Kuersten,  Jl.  prakt.  Ch,,  51,  1895,  316;  .\n.>n.,  Schimmert 
Rep.,  Oct.,  1889, 19.  (Source)  Anon.,  Ph.  Jl,,  [3],  20, 1890, 749.  (Impunties)  Hinch- 
sohn.  Am.  Dr.,  21,  1892,  64. 

Kwco/vp'tw.— (Constituents)  Cloeas,  Jl.  de  ph.  et  ch.,  [4],  12,  1870,  201;  Atlerberg. 
B.,  9,  1876,  316. 

Oil  of  ^uc^^i/peua.— (Constituents)  Cloei,  A.,  154,  1870,  372;  Jahns,  R,  17,  1884, 
2941 ;  Wallach  and  Gildemeiater,  A.,  246,  1888,  283. 

BucAw.— (Constituents)  Jones,  A.J.R.  51,  1879»  198;  Flilckigcr,  Ph.  Jl.,  131^  11, 
1880,  174  and  219;  Spica,  Ph.  Jl„  16,  1885,  106;  Kondakow,  Jl,  prakt.  Ch.,  54,  1896, 
433:  Shimoyama   Arch.  d.  Pharm.,  226,  1888,  403. 

tf^Jeoma.— (Constituents)  Kremew,  A.Ph.A.,  35,  1887,  546;  Hayne,  A^J.R,  63, 
1891,  477. 

Oil  of  Hede&ma. — (Distillation)  Kremers  (above);  Bennett,  A.Ph«A.,  55,  1007, 
877,     (Constituents)  Kremers  (above);  BarrowcUffe,  Jl.  Ch.  Soc,,  91,  1907^  87S;J 
Genovease,  A.Ph.A^  53,  1905,  751. 

Pepjwrmint. — {(Uonatituents)  Pereira,  Materia  Medica,  2,  1854,  446. 

Oil  c/ Peppermint,— (Constituente)  Power  and  Klel>er,  Ph.  Rund,  12,  1894,  IfiiJ 

Spearmint, — (Constituents)  Pereira,  Malena  Medica,  2,  1854.  444.  , 

Oil  of  ^pcarmin/.— (Constituents)  Fluckiger,  B.,  9,  1876,  473;   Trimble,  A.J.R^j 
57,  1885,  484;  Schreiner  and  Kremers,  Ki.  Rev.,  14,  1896,  244;  Nelson,   CA.,  t, 
1912,  1041. 

CfetH?*.— (Constituents)  Bonastre,  Jl.  de  Ph.,  11,  1825,  103,  13,  1827,  464,  and  20, 
1834,  565;  Mylius,  -\rch.  d.  Pharm.,  203,  1873,  392;  Swain,  A.Ph.A.,  36,  18^  380, 

OU  of  Ci(itJe«.— (Constituents)  Bonastre  (see  above);  Wallach,  A.,  271,  1892,  287 
Maason,  Comp.  rend.,  149,  1909,  630  and  795. 

Aniae, — (Constituents)  Stem,  Zt.  angew.  ch.,  6,  1893,  137.  (.^dulter&lian)  Anim., 
AJ.P.,  33,  1861,  408,  , 

Oil  of  .4  ni*f.— (Constituents)  Buchner,  Rep.  f.  Pharm,  15,  1823,  63;  Landolph,  j 
A.Ph.A.,  24,  1876,  281;  Anon.,  Schimmers  Rep.,  Oct,,  1895,  7. 

Coriander. — ^(Constituents)  Stem  (sec  above). 

OU  of  CoriaiKicr.— (Constituents)  Anon.,  Schimmers  Rep..  Oct,  1909,  47,  (Phy«* 
ical  constants)  Grinime,  Ph.  Cent..  52,  1911.  667. 

FtnneL — ^(Constituents)  Stem  ^ee  above). 

Oil  of  l?enn«l.— (Constituents)  Blanchet  and  Sell,  A.,  6,  ia^3,  287;  WalUch  wd 
llartmann,  A.,  259,  1890,  324  and  263.  1891,  129. 

CarauJoy.^^CoDatituents)  Trommsdorff,  A.,  4,  1832,  285. 
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Oa  of  Caraway,--iConstit\ients)  Wallach.  A..  227,  1885,  291  and  277,  1893,  107. 

Pir/wmto,— (Conatituents)  Bonostrc,  Jl.  de  Ph.»  11,  1825,  187  and  13,  IJ*27,  4«ift. 

OU  of  FimerUa,—{Ci}nstiiyieni»)  Oeser,  A.,  131,  1864,  277. 

Cardamom, — (Gonstituentd)  Stem,  Zt.  angew.  ch,,  6,  1893,  137;  Weber.  A.,  238, 
1887,  98;  Anon.,  Schimmers  Rep.,  Oct.,  18^,  11.  fProperties)  Pwry,  Ph.  Jl.,  63» 
1880.  105. 

SaboL — (Constituents)  Sf'hreinor,  Ph.  Eev.,  18,  1900,  217;  Shenn&n  and  BriggBt 
Pharm.  Arch.,  2,  1S99,  101;  Mann,  Pharm.  Era,  49,  1916,  89. 

BiUer  OranQe  Pe-e^.— (Constituents)  Tanret,  Ph.  Jl,,  16,  1886,  839;  Tiemann,  B., 
14,  1881,  970. 

Swed  Orange  Peei.— (CSonstituent^)  Lebreton,  Jl.  de  Ph,,  14,  1828,  377;  Helg^r, 
a,  9,  1870,  26;  Hoffmann,  B.,  9,  1876,  685, 

Oil  of  Orange  Pfr/.— (Gonstitiienta)  W^Ulach,  A.,  227,  1885,  289;  Semmler,  B.,  24, 
1891.  202;  Pam%  Ch.  and  Dr.,  56,  1900,  462;  Ekmzard,  A,J.P.,  80,  1908.  474.  (Pres- 
ervation) LaVV^all,  A,Ph.A.,  58,  1910,  1121. 

Lemon  PvH, — (Const  ituents)  Cogs  well,  A  J.  P.,  26, 1854,  553;  Hoffmann  (a©ea1*ove). 

OU  ofLrman. — (Manufacture)  Hiickiger,  Arch.  d.  Pharm.,  227,  1889,  1065,  (Con- 
stituents) Wallach,  A.,  227,  1S85,  290;  Seuimler,  B.,  24,  1891.  203:  Doebner,  B.,  27, 
18M,  352;  Anon.,  Schimmers  Hep.,  Oct.,  1897,  26;  Umnev  and  Swinton,  Ph.  JL, 
61,  1898,  196  and  370;  Anon..  Schimmel's  Rep.,  Oct.,  1901>,  62. 

Aftfrhtica, — (Constituenta)  Bonaatre,  Jl.  de  Ph.,  9.  1823,  281;  8tem,  Zt.  angew. 
Ch.,  6,  1893,  137;  Power  and  Sftlway,  Jl.  Ch.  Soc.,  91.1907,  2a37,  93,  1908,  1653. 

OU  of  Myriaiica. — (Constituents)  Power  and  Salwav  (see  above);  Wallaeh,  A 
252,  1889,  105. 

JIfynaCian.— (Structure)  8emmler,  B.,  24,  1891,  3818.  ( Pharm amlngN-)  Power 
ADd  Sftlway,  .\,J.P.,  80,  1908,  563. 

5liiltfi(7ia.— (Conatituenta)  Saunders,  A.Ph.A.,  16,  1868,  460;  HariDtinson,  A.J.P  , 
54^  1882,  386;  Bichy,  A.J.P.,  57,  1885,  529. 

SumbuL—RGinach  and  Biichner,  A.J. P.,  16,  1844,  119;  Reinach  and  Hiekher,  A 
eS,  1848,  341;  Hevl  and  Hart,  Jl.  .W.  Ch.  Soc,  38,  1916,  432. 

Atfpidiwm.— (Constituent*)  Boi^k,  A.J.R,  24,  1852,  61;  Luck,  Ch.  Cent.,  22,  1851, 
mr  and  676;  Grabowsky,  Ch.  Cent.,  38,  1867,  469;  Dttccx)mji,  A.J.R,  61,  1889,  144; 
Ehienberg,  Arch.  d.  Pharm..  231,  1893,  34.5. 

(?ttt^<T.~(C*nstitueJits)  thresh,  A.Ph.A.,  28,  1880,  83,  31,  1883,  257  and  33, 
1885,  257,  Ph.  JL,  [31  12,  1881.  243;  Gane,  Ph.  Jl.,  [3],  22,  1892,  802;  Bertram  and 
Walbaum.  Jl.  praltt.  Ch.,  49,  1S94,  18;  Stenhou^  and  Groves,  A.Ph.A.,  26,  1878, 
193;  Brooks,  Jl.  Am.  Ch.  Soc,,  3S,  1916.  430. 

CotomiAa.— (Constituents)  Griffith,  A.J.P.,  5,  1833,  265;  Faust,  Arch.  d.  Phann., 
181,  1867,  214;  Thorns,  Arch.  d.  Pharm.,  224,  1886,  465;  Kurbatow,  A.,  173,  1874, 
4;  Thorns  and  Beckstrom,  B.,  34,  1901,  1021  and  :i\  nm.  3187. 

Ciffiioirt*^.— (Constituents)  Finnemore,  A.Ph..\.,  58,  1910,  195. 

.S<rr/wn/drui.— (Constituents)  Serullas,  Jl.  de  Ph.,  6,  1820,  571;  Peacock,  A.J.P., 
03,  1891,  257;  Ferguson,  A.J.P.,  59,  18S7,  481. 

XafU'ioxv/wm.— (Cvonstituents)  Staples,  A.J.P.,  1,  1829,  163;  Griffith,  A.J.P.,  8, 
1836,  195;  Eberhanlt,  AJ.R,  72,  IS90,  231;  GortUn,  Jl.  Am.  Ch.  S*x\,  28,  1906,  1649. 

Mexereum. — ^(Description)  Sfpiire,  Ph.  Jl.,  1,  1842,  395,  (Gmstituenta)  Gmehn 
aod  Bftr,  through  Berzeliua'  Traits  de  Chimie,  3,  1839,  116;  Zwenger,  A,,  115, 
I860,  I. 

3f<i/tco.— (Description)  Dierbach,  A.,  20,  1836,  266.  f Constituents)  Hodgr^, 
A.J  P.,  18,  1847,  178;  Xlegans,  A.J.P.,  18,  1847,  174;  Thorns,  .Vrch.  d.  Pharm.,  247, 
1909  591. 

>Wf>a*?anto.— (Constituents)  Mohr,  A.Ph.A.,  27,  1879,  736;  Power  and  TUtin, 
Proc.,  A.Ph.A.,  54,  1906,  352  and  Proc.  Ch.  Boc.  Lond.,  23,  1907,  133,  (Uses)  HartJt, 
\m.  Dr..  15,  18S6,  41;  Stevens.  .\.Ph.A.,  36,  1888,  89. 

Onndelia.^iC(mst itiienU)  Power  and  Tutin,  A.Ph.A.,  53,  1905,  193. 

*^aMT*.— (C-onstitueots)  Needles,  A.J.P.,  13,  1841,  11. 

Oil  o/SaHi».— (Composition)  Fromme,  R,  31,  1898,  2025:  Wallach,  A.,  238,  1887, 

MahU  /mftca-— (Description)  .\non..  Ph.  Jl.,  I,  1842,  489.  (Constituents) 
^  »r  Buchners  Repert,  21,  1840,  190;  Smith,  Ph.  Jl.,  6,  1846,  171;  Pens^mnes, 
««  j,Ji.  et.  oh.,  31,  1857.  48:  Uobiquet,  Jl.  de  ph.  el.  ch.,  31,  1857,  46;  Humphnn, 
JL,  68,  1902,  342;  Marshall,  A.Ph..\,,  51,  19a3,  8tH;  Smith,  A  J.P.,  63,  1891,  38; 
nbdon,  Am.  Dr.,  1.3,  1884,  132;  Valente,  B.,  13,  1880,  2431  and  14,  1881,  1717. 
(Ameriean  Cannabis)  Houghton  and  Hamilton,  A.Ph.A.,  55,  1907,  445.  (Deteriora- 
tion) Mamhall,  Dr.  Circ.,  53, 1909.  578.  (Hashiseh)  BaH,  Thcrap.  Gax.,  34, 1910,  777. 
rap.<i>um.— (Constituents)  Taylor,  A.J.P,.  29,  1857,  303;  Thresh,  Ph.  Jl,.  {3), 
7,  1876,  21  and  259;  Pabflt,  Arch.  d.  Pharm.,  230,  1892,  108;  Buchheiro,  A.Ph,A,,  22, 
1874,  106. 
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Pepper. — (HiHtorr)  *'  X-iii\*ser/*  Ch.  and  Dr.,  S4, 1914, 403.  ( Constitncnti)  Priui«^ 
Jl,  de  Fh,,7,  I82L  373;  Buchheim,  A.J.R,  48,  1876,  467;  Eberhardt.  Arch.  d.  Phami , 
225,  1887,  515;  .-Vnon.,  Sc-himmel's  Rep.,  Oct,  1890,  49;  Kremers  and  Schrcinec, 
Ph.  Arch.,  4,  1901,  61.     (Wliite  pepper)  Parrv,  79,  19U,  167. 

Cu/w!6.— (Conatituenta)  Vfliiqudin,  Jl.  de*  Ph.,  6,  1820,  309;  MonheitiiH»  A.J.P., 
18,  1846,  168;  Schmidt,  AJ.F.,  42,  1870,  222;  Schulze,  ,\rch.  d.  Pharm,,  202,  1873 
388;  Mameli,  C.  A.,  7,  19i;i,  1722. 

Oil  of  rn^6.— (Composition)  Wtdlach,  A.,  238,  1887,  78;  OgUalore,  B.,  8,  1875 
1357.     (Cubeb  camphor)  Schmidt,   B.,   10,  1877,  188;  Schaer  and  Wyss,  Arch. 
Pharm.,  206,  1875,  316. 

^lipafnritim,— (Constituents)  Peterson,  A. J. P.,  23,  1851,  20^;  Bickloy»  A4,PJ 
26,  18.54;  495;  Latin,  A  J. P.,  52,  1880,  392. 

Marrubiutn. — fConatitueuta)  McMaken,  A.J. P.,  17,  1845,  1;  Gordm,  Jl.  Am. 
Soc,  ;iO,  1908,  265, 

ArUftefHw. — ^(Constituents)  Amerman,  A.J. P.,  61,  1889,  69;   Power  ^nd    Brof 
iuR,  Ch.  and  Dr.,  85,  1914,  376;  Fittig  and  Kopp,  B.,  9,  1876,  195  and  10,  1877,  53^ 
Fettig  and  KobiR,  A.,  195,  1879,  79. 

lUo/ncam.— (Constituents)  Gerhardt,  Ph.  Jl.,  [2],  3,  1862,  429;  HerberK*r  anJi 
Damur,  A.,  8,  1833,  231;  Hartwich  and  Jama,  A.Ph.A.,  58,  1910,  302;  Hemdenon, 
Ph.  Jl.,  81,  KM)S,  683. 

Calendula. — (Constituents)    Geiger,    through    Berselius'   Traits    d©   ChlmiG^ 
1839   153;  Teeike,  A.J.P.,  m,  1891,  477.  - 

//opjT.— (Constituents)  Power,  Tutin  and  Rogeraon,  Jl.  Ch.  Soc.,  103,  1913,  1267| 
Chapman,  Jl.  Ch.  Soc,  67,  1895,  54  and  7H0,  83,  1903,  -W5  and  Ch.  and  Dr„  84.  IS>H 
980;  Senimler  and  Mayer,  B.,  44,  1911;  2009, 

Pyrethrum. — (Constituents)  Koehn,  A.J.  P.,  1836,  175 j  Schneegans,  A.Ph.A., 
1897,  736, 

C|/pr6/>e«jium.— (Constituents)  Blair,  AJ.P.,  38,  1866,  494;  Beshoie,  A.J.P,»  50^ 
1887,  395. 

Sage, — (Congtituentii)  Ilish,  through  Berzelius*  Traitt-  de  Chimie,  3,  1839,  147; 
Muir,  Ph.  Jl.,  [31,  7,  1876,  265;  Wallach,  A.,  227,  188.5,  289,  252,  1889,  103  and  SdS. 
1895,  93;  Anon.,  Schinimel's  liep.,  Oct.,  1895,  42. 

Amic/i.— (Constituents)  Walz,  A.J.P.,  33,  1861,  450;  Bdmer,  .\.Ph..\.,  41, 1893,  637j 

rurpenZmc,^(Gathcrin|!:)  Hertv,  U.  S.  Dept.  A^.  Forest  Service,  Bull.  No.  flflll 
(Constituenta)  Kremers,  Ph.  Rund.,  13,  1895j  135.  (Foreign  turpentines)  Tachirokl 
and  students,  A.Ph.A.,  49,  1901,  744.  j 

Oil  of  rur/>e«/i:«^,—(  Com  portion)  Kremers,  Ph.  Rund.,  13,  1895,  135;  De  VofJ 
Ch.  Cent.,  74,  1867,  304.     (Purification)  Szigethv,  A. Ph. A.,  45,  1897,  6^i8, 

Pirn  Needle  OU  and  Oleum  Templinum.—Mor^l,  Ph.  Jl.,  [3],  8.  1877,  726;  Anon.^, 
Schimmcrs  Rep.,  April,  1909,  79,  and  .\pril,  1910,  91;  Ludv,  A.Ph.A.,  56,  l«08,  33^,1 

Pirt^  Wood  Oil— Teeplc,  JL  .\m.  Ch.  Soc,  30,  1908,  412, 

Canada  Turffcjit ine, ^(i\ymtiincnis)  Murel,  Ph.  Ji,  [3|,  8,  1877,  22;  Emmerich, 
AJ.P.,  07,  189.5,  135;  Tschirch  and  Brttning,  .Vreh.  d.  Pharm.,  238,  1900,  487. 

Venice  rurpe«/*r*c.— {Constituents)  Morel,  Ph.  JL,  [31,  8,  1877,  21;  Andw,  <X . 
6,  1912,  2853, 

7*ar.— (Preparation  and  propcrtiea)  Dunwodv,  A.J.P.,  61,  1889,  600.  (Cacuttlu* 
ents,  P.  svlvestris)  Stroem,^\rch.  d.  Pharm.,  237,  1899,  525. 

Birch   r«ir.— (Const ituentft)   IllaisiwetJ!,  A.,    106,   1H58,   339;  (tomp-Besanai, 
143,  1867,  129;  liemann  and  Koppe,  B.,  14,  1881,  2CK15. 

Glyeenle  of  rar.—Wiegand,  A.J.R,  56,  1881,  8, 

Ldanor  Pici^t  CarfMmi^, — Raubeulieimer,  A.Ph,.\,t  57,  1909,  131. 

Oil  of  Tar. — (Composition)  Stroem  (see  above). 

OU  of  Co/le.—( Pn*paration)  Plaiichon,  Schw,  Wsch.  Ch.  u  Ph.,  50,  1^12,  tiw^ 
(Com  posit  ion)  Troc^er  and  Feldmann,  Arch.  d.  Pharm.,  236,  1898,  692;  Wallai^K  A^l 
238,  1881,  82  and  271,  1892,  297. 

Co/wi/ia, —(C^»nstitucnts)  Procter,  A.J.P-,  22,  1850,  289;  Maiaek,  A.J.F.,  «,« 
1863,  17;  Strauss,  A.,  148,  1868,  148.  (Testa)  Deuasen,  Arch,  d.  Pharro.,  2^2,  i914ti 
590.  f 

Oa  n/Cowi*7wi.— (Cr—  ■^'  n)  Deiusen  and  HjUin,  Ch.  Zt.,  34,  1910,  872;  Aohq., 
Schiniiiiers  Ken.,  Oct.,  i. 

Bnlmm  o/ Arm—^L  nU)  Trog,  Arch.  d.  Pharm.,  232,  ISW,  70;  Tban^. 

A.Ph.A.,  4H,  HNM),  049;  lvra\it,  A.,  153,  1870,  129;  Kaehler,  B.,  2,  1809,  512.     *" 
thetic'*  balsam)  rVnon,.  A.Ph.A.,  56.  1908,  238. 

BaUam  of  7V>/u.— (^Constituents)  Kopp,  JL  de  pb*  et  ok,  U,  1847,  425;  1 
A,,  97,  1866,  71;  Buaae,  B„  9,  1876,  8.33. 

iSWax.— fCoustituente)  Bonastre,  A.J.P.,  4,  1832,  210;  Schorling,  A-,  97,  ISSB^l 
90;  Miller,  A,,  188,  1877,  184;  Laubtmheimer,  A.,  164,  1872,  289;  Van't  Haff,  &,  %i 
1876,  5. 
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CHAPTER  XLVIir 
RESINS  AND  NEUTRAL  PRINCIPLES 

This  chapter  deals  with  plant  principles,  of  which  less  is  known 
than  any  other  jiroup  of  chemical  substances — in  truth,  the  only  reiison 
why  these  bodies  arc  grouped  into  this  chapter  is  l^ecause  they  have 
not  been  sufficiently  studied  to  know  to  what  classes  of  chemicals  they 
belong,  and  as  its  composition  is  worked  out»  each  body  will  be  placed 
in  its  appropriate  position  in  systematic  chemistry,  leaving  nothing  for 
discussion  in  this  chapter. 

This  work  is  already  begun*  It  Is  now  known  that  resin  of  jalap 
owes  its  activity  to  the  glucoside,  convolvnlin;  while  resin  of  scammony 
is  active  because  of  its  glucoside,  scaminonin;  therefore,  these  two 
so-called  resins  are  considered  among  the  glucosidal  drugs. 

The  phrase  '* resin  acid'*  is  here  used  in  the  attempt  to  classify  the 
important  constituent  found  in  the  several  jilant  products  which  we 
call  resins.  These  bodies  are  best  defined  as  plant  subst-ances  soluble 
in  alcohol^  insoluble  in  wat^r,  and  dissolving  in  alkalis  to  form  ** resin 
doaps.'^  Hence  they  are  acid  in  character.  Whether  all  the  resins  con- 
sidered in  this  chapter  will  on  investigation  comply  with  this  definition 
remains  to  be  seen,  and  let  it  be  distinctly  understood  that  practically 
all  resins  are  far  more  complex  than  the  above  tlefinition  implies. 

Tsc lurch  has  littemptecl  a  classification  of  resins  aa  follows: 
iUsin  Esters  or  Their  SaBonificalum  ProdtteU:     {Resines.) 
These  estera  are  comDinations  of  aromatic  acids,  such  as  benzoic,  cinnamic, 

and  feruUc  acids,  with  resin  alcohoLi  (rcsinolea). 
The  resin  alcohols  can  be  grouped  into  two  claaaes,  accordiuK  aa  they  do  or  do 
not  give  the  tannin  reaction,  the  latter  class  being  called  resin -tannols. 
Among  the  tannin-free  resinols  may  be  mentioned  storssin  in  storax;  while 
as  exam  plea  of  resin  tannols  may  be  cited  toluresin  tannol  in  balsam  of  tolu. 
iUHnol  Acids: 

Resin  acids,  such  as  abietinic  acid  In  roain,  guaiaoonic  acid  in  guaiac,  and 
copaivic  acid  in  cupniba. 
Resents: 

IndiflTerent  Bul>Btaiicea  of  unknown  oompoeitlon,  such  as  draeoresene  in  dragon's 

blood. 

Aliphato-resifis  (esters  of  aliphatic  acids),  e^roffUHfVstnfl  (oon taming  coloring  matter) ; 

m  {containing  enE^tnes  such  as  laccase);  gluearesins  (eaters  of  resin  acids 

I  such  as  the  gluconides  found  in  Jatap)  are  known;  while  the  so^alled 

l'*  {india  rubl>er,  etc.)  are  now  considered  as  lacio^resin^. 

Resins  nre  sometimes  extracted  from  drugs  by  means  of  solvents 
(example:  the  resin  from  phytolacca);  sometimes  represent  practically 
entire  plant  exudation  (example:  mastic);  frequently  exude  from  plants 
ii^mbined  with  volatile  oils,  then  forming  the  class  of  drugs  called 
Bleoremns  (example:  turpt^ntine,  U.S,P*);  and  often  exuding  mixed  with 
gummy  substances,  such  a^  exudation  l3eing  called  a  gum'remn  (example: 
BJBafelida).  Occasionally,  the  resin  which  exudes  is  aromatic  by  reason 
of  the  benzoic  and  cinnamic  acid  it  contains,  the  example  of  such  a 
bahamic  resin  being  l)enzoin  (p.  770),  while  natural  oleoresin  similarly 
flavored  with  benzoic  and  cinnamic  acid  is  called  a  balsam  (example: 
balsam  of  tolu  (p.  769).  The  last  two  classes  of  drugs  as  well  as  the 
oleoresins  were  discussed  in  the  preceding  chapter.  It  is  advisable 
right  here  again  to  call  attention  to  the  distinction  between  natural  and 
pharmaceutic  ohoresins,  uheady  discussed  on  p,  253. 
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Netdral  principU^  are  plant  principles  of  whose  structural  chemjBtryl 
— of  whose  position  in  systematic  cheoiistry — we  know  little  or  uothinff,] 
They  are  usually  bitter  and  crystalline,  are  neither  basic  like  alkaloiik] 
nor  derivatives  of  glucose,  as  are  the  glucosides.  That  the  grouping  is»l 
purely  artificial  and  temporary  is  shown  by  the  fact  that  the  raost] 
carefully  studied  neutral  principle,  santonin,  is  now  known  to  be  a  lactone  I 
derived  from  hexahydrodiniethyl-imphthalin  and  \*'iU  soon  l^e  considered! 
in  text-books  among  the  naphthalin  derivatives,  even  as  couniarin»  a 
lactone  of  oxycinnamic  acid^  is  studied  among  the  derivatives  of  allyU, 
benzene  (p,  721).  I 


RESINS.  GUM-RESINS.  AND  DRUGS  CONTAINING  NEUTRAL  PRINCIPLES 

GUAIACUM— Guaiac 
(Guaiac. — Ouaiac  Resin) 

The  reain  of  the  wood  of  G^ai4Mcum  offiHrmle  Linn^^,  or  of  Guaiaeum  9an€ium  ] 
(Fam.  ZygophyltacecB). 
Summarized  Description, 

irregular,  homoKeneous  masses;  brown  to  ij^reentsh-gmv-browti;  balsamic  ixior,, 
acrid  taste;  melts  between  85°  and  OO*';  readily  soluble  in  alcohol,  ether,  rhJon>fonHy| 
creosote,  in  solutions  of  alkalies  and  of  hvdrated  chloral.     For  details  «oe  r,8.P.-l 

p.2n.  ' 

For  testa  jar  ideniUy^  for  UnpufUw:  Rosin  (petroleum  benxene  sol  niton  not  turned  ^ 
green  by  cupric  jsolution)  see  U.S.P. 

Constituenis, — GimicLConic  acidt  (now  said  to  be  a  mixture),  guaiareiic 
acid,  CioH^iOit  guaiacinic  acid{ov  beta-resin)  vanillin^  volatile  oil,  etc. 

Tschirch  inclines  to  the  belief  that  these  so-called  ^^acids''  are  reein] 
alcohols. 

Remnrks. — The  uleohoUc  solution  is  characterized  by  turning  bluej 
in  the  presence  of  oxidizing  agents,  such  as  ferric  chloride  (U.8.P*  test;.! 

By  reason  of  this  property  filter-paper  steeped  in  tincture  of  guaiiic-j 
is  used  as  a  test-paper  for  ozone  and  for  blood,  the  hematin  of  the  latter  J 
as  the  oxidizing  agent. 

Medical  Properties, — Alterative  in  syphilis  and  rheumatism,     Tl 
tifidure  (p*  227)  and  the  ammoniated  titicture  (p.  227)  are  official. 

Dose. — Of  drug,  1  gramme  (15  grains). 

Gnalactmi  Lignum  (U.S. P.  1S90;  N.F.  IV)  or  0%minc  wood,  the  wood  fmm  wludi^ 
t?ie  above  resin  ia  derived .  It  owes  its  properties  almoat  entirely  to  the  reain,  altbou^  j 
it  is  said  to  also  contain  a  saponin. 

Mastiche  (U.S. P.  VIII;  N.F*  IV)  or  fmutlic  is  a  concrete  resinous  exudation  fn 
Fintticta  LefU lectin  Linn 6  (Fam.  AnacardiacetE), 

Mustic  contains  masticic  acids  (two  isomeres,  CtiHicOi);  fnasticumc  acuU  itwoi 
meres,   CjiH^O*);  inaatieolic  acid^   CmHmO^;    mastico^reaenes   (the  *'beia'*  varitly ' 
formerly  caLle*!  manticin);  volatile  oil  2  per  cent.     It  is  used  aa  a  cannituiUve  (doM, 
30  icminsl  and  is  a  constituent  of  pilU  of  aloes  and  m4tg(iCj  N.F. 

Buri^undy  pitch  is  no  longer  onicial,  having  been  dropped  in  the  laat  rovlaion.  1% 
18  a  resin  prepared  from  a  species  of  &r,  and  la  used  in  medicine  exclusiveljr  for  thi 
preparation  of  plasters. 

Resin  of  copaiba  (U.S.P,  1890),  while  considereti  as  a  pharmaceutie| 
on  p.  283,  is  worthy  of  a  few  lines  devoted  to  its  chenustry.     It  is  thai 
residut?  left  on  distillation  of  official  copaiba,  and  consists  largely  of  a  * 
Bolid  acid — in  this  case,  copaimc  acid.     As  mentioned  on  p.  305.  tJiif 
acid  combines  with  moist  magnesium  oxide  t^  form  a  salt^  and  to  this 
action  is  due  the  solidification  of  oUHjrcsin  in  making  mass  of  copaiba. 
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RESINA— Rosin 
(Resin. — Colophony) 

The  residue  left  after  distilling  the  volatile  oil  from  the  concrete  oleoresin  obtained 
from  Pinus  pcUustria  Miller  and  from  other  species  of  Pintui  (Fam.  Pinacecp). 
Summarized  Description, 

Sharp,  angular,  translucent,  amber-colored  fragments;  brittle  at  ordinary  tempera- 
tures; terebinthinate  odor  and  taste;  freely  soluble  in  alcohol,  ether,  benzene,  gUcial 
acetic  acid,  fixed  and  volatile  oils  and  in  diluted  alkaline  hydroxide  solutions;  sp.  gr. 
1.07  to  1.09.     For  details  see  U.S.?.  p.  357. 

Acid  Number, — Not  less  than  150.     Details  in  Part  V. 

ConsiiiiterUs. — Chiefly  abietic  acid  anhydride.  Abietic  acid,  CisHmOs, 
is  obtained  by  digesting  rosin  with  70  per  cent,  alcohol,  freeing  the  so- 
lution of  impurities  by  filtration,  and  then  dissolving  the  residue  in  hot 
methyl  alcohol  from  which  the  abietic  acid  crystals  separate  on  cooling. 

Tschirch  and  Koritschoner,  on  the  other  hand,  claim  that  the  resin  acids  are  pcda- 
hieiinic  acidy  CsoHsoOs,  palabieninic  acid,  CisHjoOi  and  or-  and  ^-palabietinolic  acids, 
CitHuOt. 

Remai  ks, — As  already  mentioned  (p.  765) ,  rosin  is  the  resinous  constitu- 
ent of  the  natural  oleoresin,  turpentine,  and  is  obtained  by  distilling 
the  volatile  oil — the  so-called  "spirit  of  turpentine" — therefrom. 

Medical  Properties. — Mild  irritant.  Use  chiefly  externally  as  constitu- 
ent or  plasters,  cerates,  and  ointments.  OflGicial  preparation:  Rosin 
cerate  (p.  329). 

EUstica  (U.S. P.  VIII)  or  rubber  is  the  prepared  milk-juice  of  several  species  of 
Hevea.     It  is  a  polymerized  isoprene  having  the  formula 

CH  — CH,— CH, 

/-  \ 

CH,— C  C— CH, 

\  / 

CH,— CH,— CH  Jx 

Constituents. — Since  rubber  consists  largely  of  isoprene.  the  condensation  (poly- 
merization) of  this  hydrocarbon  should  produce  rubber.  This  condensation  has  now 
been  accomplished,  though  who  was  the  first  to  obtain  genuine  rubber  by  this  method 
is  a  matter  of  controversy.  The  synthesis  has  not  as  yet  become  financially  feasible, 
although  work  to  prepare  cheap  isoprene  from  dimethyl-butadiene 


CH,  «C  — C   =CH, 
CH,  CH, 


gives  promise  of  ultimate  success  in  the  commercial  manufacture  of  rubber. 

The  "  preparation '^  of  the  milk  juice  mentioned  in  the  official  definition  consists 
of  submitting  the  fresh  iuice  to  the  action  of  smoke  made  by  bumins  fjttty  fuel — ^like 
palm  fruit — which  is  allowed  to  smoulder  with  but  slight  access  of  air.  The  milk 
juice  is  held  over  the  smoke  on  a  wooden  paddle,  which  has  been  dipped  into  a  bucket 
containing  the  juice,  and  by  deft  manipulation  the  liquid  juice  is  prevented  from  drip- 
ping from  the  padale  until  it  solidifies.  The  paddle  containing  the  dried  rubber  is 
again  dipped  into  the  fresh  juice,  and  the  paddle  once  more  rotated  over  the  smoke 
unto  that  layer  has  solidified,  and  this  process  continued  until  the  paddle  holds  a  large 
mass  of  rubber. 

When  heated  to  above  12o**C.,  it  becomes  a  sticky  mass,  and  the  products  made 
from  it  should,  therefore,  be  kept  from  undue  heat.  Rubber  gooos  can  best  be 
preserved  by  keeping  immersed  in  water. 

Rubber  is  made  more  durable  by  the  process  of  vulcanization.  In  making  soft 
rubber  it  is  kneaded  with  10  per  cent,  sulphur  (or  a  metallic  sulphide)  at  a  tempera- 
ture of  120*^  to  136*^C.,  while  m  making  hard  rubber  the  crude  rubber  is  heated  with 
30  to  35  per  cent,  sulphur  to  140^  to  142°C.,  and  further  hardened  with  rosin,  chidk, 
etc. 
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Rubber  usetl  iii  medicine  is  the  pure  native  unvutcajiixed  \'iiriety.  Thr  .iti!y 
medical  use  of  rubber  is  as  a  plaster  base. 

Gutta  Pcrcha  (N,F.)  is  the  prepared  milk-juice  of  various  trecii  of  the  g;<smi«. 
Palaquium.  It  resembles  rubber  m  many  reaper tSt  iilthaugh  it  ja  lesa  elaslif  ami 
does  not  readily  vulcanize.  It  is  user!  in  surKery  for  preparing  splinta.  A  recipe 
for  solution  of  gutta  percha  is  given  in  the  National  Formulary  (p.  190) » 


BENZOINTJM— Benzoin 
(Benzain. — Gum  Benjamin) 

A  balsamie  resin  obtained  from  Slifrax  Benzoin  Dryander  and  some  other  tpeelit 
of  St  urn  J  (Fam,  Stijrticaf^ra)  growing  in  the  East  Indies  and  known  in  commefre  mf 
.SumatTM  Benzoin  and  Siam  Bpuasoin, 

Conaiiiuents. — Resin,  benzoic  acid,  cinnamic  acid,  vanillin,  etn. 

The  retain  of  Sumatra  benzoin  consista  chiefly  of  ^eft«ore*i>io?»  CmHj^Ot  and  fc^iu** 
reainotannot,  CnHjoO*.  That  of  the  Siam  variety  contains  benzoreainol  and  win* 
rmnotnnnoL    C  i « H  uO j. 

Remarks, — Benzoin  would  be  considered  a  balsam,  save  that  the 
quantity  of  volatile  oil  it  {'ontains  is  so  small  that  its  base  can  hardly  \>c 
considered  as  an  oleoresin.  Accordingly,  the  pharmacopoeia  calk  it 
**a  balsamic  resin/* 

Benzoin  is  interesting  as  the  original  source  of  benzoic  acid,  which 
thus  received  its  name. 

The  pharmacopceia  permits  the  use  of  two  commercial  varieties  of 
benzoin^ — Siam  and  Sumatra.  Of  these,  the  former  possesses  a  delightful 
odor  of  vanilla,  and  is  used  by  perfumers  in  preference  to  the  less  aro- 
matic Sumatra  variety.     Medicinally,  the  two  are  about  equal. 

Medical  Properties. — Ex|>ectorant.  Used  chiefly  externally  as  an 
antiseptic  and  "vulnerary.  The  tincture  (p.  224)  and  the  compound 
tincture  (p.  224)  are  official.  It  is  also  used  in  making  bemmnated  Itird 
(p.  601). 

Dose, — 1  gramme  (15  grains). 

Chicle  is  the  milk-juiee  of  Ackras  SapoUij  a  tree  growing  in  Central  America,  It 
consists  of  the  alcohol**  or-  and  ^-amyrin  and  lupeol,  coinbmed  as  esters  with  acetic, 
caproidc,  cinnamic  and  benzoic  acids.     Its  use  in  chewing  gum  is  well  known. 

GUM— RESINS 

Gum*resins  are  plant  exudations  eonaistiiig  of  gum  and  resia.  We 
have  already  learned  what  a  gum  (p*  633)  is,  and  wherein  a  resin  {p. 
773)  differs  from  a  gum,  the  pharmaceutic  difference  being  one  of  solu- 
bility, resins  dissolving  in  alcohols  and  being  insoluble  in  water,  while 
gums  dissolve  in  water  and  not  in  alcohol.  Again,  resins  are  terpene 
derivatives,  while  gums  are  dissociation  product^s  of  cellulose. 

The  gum  of  a  gum-resin  will  not  dissolve  in  alcohol;  the  resin  will; 
and  since  the  resin  is  the  active  constituent,  tinctures  of  such  drugis 
are  made  by  maceration  in  95  per  cent,  alcohol  and  filtration  of  the 
resinous  solution  from  the  undissolved  gum.  In  wat^^r,  the  gum  will 
dissolve  and  the  resin  will  not,  but  by  rubbing  such  a  dnig  with  water 
the  mucilage  formed  by  the  dissolved  gum  emulsifies  the  resiJi — also 
the  volatile  oil,  if  any  be  present — making  a  milky  mixture.  Such  a 
mixture  is  formed  when  asafetida  is  rubbed  with  water,  and  since  the 
preparation  is  clearly  a  form  of  emulsion,  it  is  so  termed  by  the  pharma- 
oopceia.     Up  to  the  revision  of  1890  they  were  grou|>ed  with  the  mixturii 
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of  the  pharmacopoeia.  Three  gum-resins  are  now  oflGicial,  asafetida, 
gamboge,  and  myrrh,  and  of  these,  the  first  is  a  representative  of  the 
Umbelfifer® — that  family  of  plants  to  which  belong  anise,  fennel, 
coriander,  and  caraway. 

ASAFCETIDA— Asafetida 
(Asafoet — Gum  Asafetida) 

The  gum-resin  obtained  by  incising  the  rhizomes  and  roots  of  Ferula  Asafcetida 
Linn6  and  Ferula  fatida  Regel  and  of  some  other  species  of  Ferula  (Fam.  Umbelliferce), 
indigenous  to  Persia  and  adjacent  countries,  and  yielding  not  less  than  60  per  cent. 
(or  if  powdered  50  per  cent.)  of  alcohol-soluble  constituents. 

(hUline  of  Assay. — The  drug  is  digested  with  boilins  idcohol  in  a  flask  with  an 
upright  condenser  for  one  hour;  the  mixture  is  filtered  through  counterpoised  filters; 
the  insoluble  residue  is  washed  with  boiling  alcohol  and  is  then  weighed.  Should 
be  not  more  than  40  per  cent,  of  the  original  asafetida  taken.  For  details  see 
U.S.P.,  p.  66. 

Consiituenls. — Resin,  65  per  cent.;  gum,  25  per  cent.;  bassorin; 
vanillin;  volatile  oil. 

The  resin  consists  of  the  ferulaic  acid  (p.  721)  ester  of  aaaresitKh 
tonnoZ,  C24H33O4OH;  while  the  oil  is  a  mixture  of  sulphides,  C7H14S2, 
C11H20S2,  C8H16S2,  and  C10H18S2,  with  terpenes.  Powdered  asafetida 
is  practically  without  value,  as  the  amount  of  beat  necessary  to  dry  it 
drives  off  practically  all  of  the  volatile  oil. 

Medical  Properties. — Antispasmodic  (in  hysteria),  carminative. 
The  emiUsian  (p.  262),  piUs  (p.  311),  and  tincture  (p.  223)  are  oflBcial, 
and  the  tincture  is  an  ingredient  of  the  popular  coUc  cure,  Dewee^s 
Carminative  (mixture  of  magnesia,  asafetida  and  opium,  N.F.  (See 
p.  258.)  As  this  mixture  contains  opium,  its  use  is  not  advisable,  and 
some  physicians  specify  the  preparation  "without  opium,"  in  which  case 
it  is  made  exactly  as  per  the  Formulary,  save  that  the  tincture  of  opium 
is  omitted. 

Dose, — Of  drug,  250  milligrammes  (4  grains). 

CAMBOGIA — Gamboge 

(Cambog. — Pipe  Gamboge) 

A  gum-resin  obtained  from  Garcinia  Hanburii  Hooker  filius  (Fam.  Oultifertg). 

Constiivenls, — Gum,  16  per  cent.;  resin,  77  per  cent.  The  resin  con- 
aifits  of  three  garcinolic  acids.  The  alpha  and  gamma  varieties  have  the 
formula  C22H27O4COOH;  while  the  beta  acid  is  C24H34O4COOH.  The 
resin  on  fusion  yields  phloroglucin  and  fatty  acids. 

Medical  Properties, — Hydragogue  cathartic.  Always  in  combina- 
tion, since  it  is  very  drastic.  An  ingredient  of  compound  cathartic  pills 
(p.  312). 

Dose. — 125  milligrammes  (2  grains). 

MYRRHA— Myrrh 
(Myrrh. — Gum  Myrrh) 

A  gum-resin  obtained  from  one  or  more  species  of  Commiphora  (Fam.  Burseracece). 

ConsHtuenis. — Gum,  60  per  cent.;  resin,  30  per  cent.;  volatile  oil,  6 
to  7  per  cent. 
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The  resin  consists  of  a  and  fi  3iyrrhoU  CuHuOf  and  Ci»Hi804  respeetiveiy:  of  m 
and  /3  MyrrholoUy  CS0H44O14  and  CtfHs«Oio  respectively;  and  of  a  resene  Ov^rLjd^ 
The  gum  hydrolyses  to  galactose,  arabinose  and  xylose.  The  volatile  oil  appears  to 
be  closely  related  to  the  resene.  Bolton  claims  that  the  antiseptic  activity  of  myrrh 
is  due  to  buTBerazinf  CsoHtsOs,  which  he  states  possesses  radio-active  properties. 

Medical  Properties. — Carminative.     The  oflGicial  tincture  (p.  230)  is 
a  useful  addition  to  mouth-washes. 
Dose, — 500  milligrammes  (8  grains). 

Ammoniac,  the  ^m-resin  from  Dorema  Ammoniacum,  was  dropped  in  the  eighth 
pharmacopceial  revision.    It  is  a  stimulant,  and  given  in  doses  of  15  grains. 

The  following  drugs  are  said  to  owe  their  activity  to  resinous  matter 
not  associated  with  volatile  oil. 

Phytolacca  (U.S.P.  VIII;  N.F.  IV),  or  poke  root,  is  the  dried  root  of  P^ytoiocca 
decandra  Linn^  (Fam.  PhytolaccacecB),  collected  in  autumn.  It  contains  resin,  tannin, 
a  glucoside  and  a  volatile  acid,  and  is  used  as  an  alterative  (in  rheumatism);  in  large 
doses  it  is  emetic.     Dose  as  alterative  is  IH  grains,  as  emetic  is  15  grains. 

Poke  berries,  the  fruit  of  Phytolacca  decandra^  were  formerly  official.  They  are 
emetic  and  cathartic,  and  of  supposed  value  in  reducing  superfluous  flesh.  Oom, 
15  grains. 

GossypU  Cortex  (U.S.P.  VIII;  N.F.  IV)  is  the  dried  bark  of  the  root  of  Qo—f- 
pium  heroaceum  Linn^,  or  of  other  cultivated  species  of  Gossypium  (Fam.  Maloacea), 

It  contains  a  volatdeoil,  acids  (dihydroxy-benzoic.  and  salicylic),  phenols,  betaine, 
fat,  and  sugar.  It  is  used  as  an  emmenago^e,  and  should  not  be  sold  indiscrimi- 
nately, being  frequently  use^  to  produce  abortion.  It  is  used  as  an  emmenagogue  and 
ecbolic,  in  30-grain  doses. 

NEUTRAL  PRINCIPLES  AND  DRUGS  CONTAINING  SAME 

SANTONIIirnM— Santonin 
(Santonin.) 

The  inner  anhydride  or  lactone  [Ci»HuOi  »>  246.14]  of  santonic  acid  obtainad 
from  Artemisia  paucifiora  (Ledebour)   Weber  (Fam.    Componla).     Preserve  it  in 
well-closed  contamers,  protected  from  light. 
Summarized  Description. 

Colorless,  shining  flattened  rhombic  prisms  or  crystalline  powder;  first  tasteleas, 
then  bitter;  becomes  yellow  on  exposure  to  light;  discolored  samples  recrystallise 
white  from  alcohol;  soluble  in  about  5300  parts  of  water,  and  in  about  34  parts  of 
alcohol;  also  soluble  in  chloroform  and  ether :  solutions  are  Isvorotatory;  melts  be- 
tween 161**  and  171*C.     For  details  see  U.S.P.^  p.  366. 

For  tests  for  identity,  for  impurities:  Carbonizable  organic  matter  (does  not  cc^or 
sulphuric  acid  more  than  yellow).  Alkaloids  (acidulat^  aqueous  filtrate,  not  pre- 
cipitated by  alkaloidal  reagents)  see  U.S.P. 

Extraction. — The  drug  is  mixed  with  slaked  lime  and  after  drying  and  grinding, 
the  alkaline  mixture  is  percolated  with  warm  alcohol.  The  alcohol  is  distiUed  from 
the  percolate  and  to  the  residue,  hydrochloric  acid  is  added.  After  the  acidulated  liquid 
is  allowed  to  stand  five  days  the  crystals  of  santonin  are  collected  and  purified. 

Composition. — According  to  Cannizzaro,  santonin  is — 

CH, 

[■    ?• 

C  CH— O. 

I  J  I  >co. 

OC  C  CH— C:H^ 

\         /^\         /  I 

X/-         \/  OH, 

c         c 

CH, 
that  is,  a  derivative  of  hexahydronaphthalene  (p.  786). 


H,C 
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Remarks. — The  change  to  yellow  on  expoanre  to  light  is  said  to  be 
due  to  its  conversion  into  phoiosantonic  acidf  CiaHajOa*  This  explainfl 
the  importance  of  keeping  santonin  and  its  preparations  in  a  dark  place. 

Medical  Properties, — Anthelmintic  should  be  used  with  caution,  since 
it  has  been  known  to  produce  bUndnccSs.  Usually  administered  in  the 
form  of  the  troches  (p.  322). 

Dose. — (M)  milligrammes  (1  grain). 

S&atomca  (U.S. P.  VIll)^  or  Leimnt  tvortmeerl,  is  the  dried  unexpanded  flawer-heada 

Artemisia  patmjhm  (Ledchour)  Weber  (Fani.  CompoHlfFj.     Santonica  contain* 

iU>nin  (2  per  cenL),  aad  volatile  oil  (2  per  cent. ),     The  volatile  oil  consista  of  eineot 

(p*  735)  ana  cajuputene  (or  dnvne). 

Santonica  is  one  of  tlic  two  dru^  cAlled  **wormaeed9t**  and  neither  are  seeds. 
The  other  wonnseed,  chenopodiuin,  is  a  fruit,  while  santonica  is  a  tiny  cluster  of 
tmopened  flowers.  The  two  are  readilv  distinguished  bv  rubbing  the  sijecimen 
between  the  thumb  and  forefinRer,  If  cfienopodium,  a  little  chaff  rubs  off,  leaving  a 
minute  black  seed;  if  santonica,  the  entire  specimen  rubs  into  dnr,  chaffy  scales. 
8antonica  is  important  as  the  source  of  santonin. 

It  is  rarely  used  as  a  drug»  but  when  sii  employed  aa  an  anthelmintic,  ita  dose  is 
30  grains. 


K» 


ELATERmUM— Elaterin 
(Elaterin.) 


rA  neutral  principle  obtained  from  Elaterium,  a  substan^^e  deposited  by  the  juice 
of  the  fruit  of  Ecbailium  Elaicrium  (Limn5)  A.  Richard  (Fara.  CucurbitaceiE) . 
Sumnmrued  Dencriptian, 
Minute^  white,  hexagonal  scales  or  prismatic  crystals;  slightly  acrid  bitter  taste; 
ttisotuble  in  water;  soluble  in  about  262  parts  of  alcohol;  also  soluble  in  chloroform, 
ether  and  benzene.     For  details  see  U.S. P.,  p.  132. 

For  impuriiie&:  Carbonizable  matter  and  alkaloids  (like  the  tests  given  under 
santonin)  see  U.S.P. 

Color  Te*t%. — Crimson,  then  scarlet  when  treated  with  phenol  and  then  with  sul- 
phuric acid.  Brown  with  sulphuric  acid  and  formaldehyde.  For  details  see  U.S. P., 
p.  132. 

ComposUion. — Power  and  Moore  state  that  the  commercial  elaterin  is  a  mixtxire. 
One  of  the  constituents  cr-elaterin^  Cj^HitOt,  is  levogyrate;  while  the  physiologically 
active  constituent,  ^-elat^jrin,  CnHi*OT,  is  dextrogyrate. 

/iemarfc*.— Elaterin,  according  to  the  pharmacopceia,  is  "a  neutral 
principle,  obtained  from  eiaterium/'  This,  in  turn,  is  a  constituent  of 
the  juice  of  the  squirting  cucumber,  Ecballtum  Elaterium^  which  is  a 
plant  belonging  to  the  gourd  family.  The  pronunciation  of  the  two 
words  is  different,  the  accent  in  the  official  name  being  on  the  second 
syllable  (e-Zof-er-in),  while  in  the  other  word  it  is  on  the  third  syllable 
(el-a^er-i-um).       * 

Medical  Properties. — Hydragogue  cathartic.  Usually  administered 
in  the  form  of  the  official  triiurote  (p.  295). 

Dose, — Of  elaterin.  3  milligrammes  (J^q  grain). 

Picroiaxin^  Ct»Hi«0«,  which  was  formerly  official,  ta  the  active  principle  of  fijth' 
berrUs  (Animirta  itaniculiUa) .  It  is  now  supposed  to  be  a  mixture  of  picrotoxmin, 
CuHi«0«,  and  picrotin,  CuHiaO*.  It  is  a  djEingerous  poison,  aad  is  used  chiefly  for 
killing  bt>dy-vermin.     Its  dose  is  I  milligramme  (X4  grain). 


TARAXACITM— Taraxacum 
(Tarax. — Dandelion) 


K     Preserve  the  thoroughly  dried  drug  in  tightly  closed  cantamany  adding  a  few  dropa 
I     of  chlorofonn  or  carbon  tetrachloride,  from  time  to  time,  to  prevent  attack  by  injects* 
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Comliiu$nl»,-^hrown,  amorpbous,  bitter  prbciple;  resinous  matter;  biuUii;  ctiol* 
inejlevuloee;  acids  (hydroxy-phenylacctic,  etc.);  trace  of  volatile  oil. 

The  resin  is  a  combuiation  of  phytoBterok  (taraxasterol,  cluytianol^  etc.)  whh  (milr 
acids  (palmitic,  me-lissic,  oleic,  etc),  Taraxacin  and  taraxacerin  of  older  writ«»  %m 
mixtures. 

Remarks, — Taraxacum  is  the  root  of  that  common  weed,  the  dande- 
lion. The  latter  synonym  coraes  from  the  French  **dent  de  lion/'  lh«> 
lion^s  tooth,  so  termed  after  the  jagged  edges  of  it^s  leaves.  It  is  a  good 
remedy  in  liver  trouble.  Look  out  for  prescriptions  containing  fluid- 
extract  of  taraxacum  and  nitrohydrochloric  acid.  Roth  are  valuable 
hepatic  stimulants,  but  when  mixed  they  are  apt  to  explode  (p,  950), 

The  drug  should  be  collected  in  the  autumn.  This  i«  because  the 
young  root  collected  in  the  spring  contains  little  or  no  bitter  principle  and 
much  sugar.  During  the  summer  the  latter  is  converted  into  the  inulin 
found  in  the  official  drug* 

Medical  Properties,' — Hepatic  stimulant  and  digestive.  Offirial 
preparations:  the  extrad  (p.  280)  and  fluidextrad  (p.  245). 

Dose. — 10  grammes  (2X2  drachms). 

Apocynum  (U.S.?,  VIII;  N*F.  IV),  or  Canadiun  hemp,  is  the  dried  rhiitomo  of 
Apocynum  amnabinum  hinnC*  (Fum.  Apacynacea:),  It  t-ontains  npocynin  or  ttc<'to* 
vanillin,  C»H,oO,t;  cyrwtoxin,  CaoHmO*  (a  powerful  heart  stimulant,  resernbling 
Kiliani's  digitic  acid):  re^iin,  and  tannin.  It  is  used  as  a  cardiac  tenic  and  diurt»ti<' 
in  12-graiii  doses.  It  is  by  no  means  innocuous  and  should  be  given  only  under  th« 
supervision  of  a  physician. 

CALUMBA— Calumba 
(Calumb.^ — C'olumba — Columbo — Colombo) 

The  dried  root  of  Jaie4JThUa  palmala  {Larnarck)  Miers  (Fam.  Mem9pgrmaotm\* 

Con^iiuents.—Columbin;  columbic  acid;  three  alkaloids,  columbixmarine, 
jcUeorhizine,  and  palmititu:  starch;  no  tannin, 

Columbin  is  a  bitter  principle,  to  which  several  formulas  have  been 
assigned  by  different  investigators.  Frey  says  it  is  CitHmOp,  and  is  a 
lactone.  On  treatment  with  alkali  it  yields  columbic  acid,  CnHnOu. 
The  three  alkaloids  resemble  berberine^  and  give  the  drug  ita  yellow 
color. 

Medical  Properties.— Simple  bitter.     The  tincture  (p.  224)  is  ofGcial. 

Dose, — 2  grammes  (30  grains). 

PODOPHYLLUM— Podophyllum 
(Podopht — Mandrake. — May  Apple  Rhizome) 

The  dried  rhisome  and  roots  of  PmlophyUum  peUaium  Linn^  (Fam.  Bmi>$riiin0Mih\ 
yielding  not  less  than  3  per  cent.  <}f  resin. 

ConsHiuenis. — Picropodophyllin;  picropadophyUinie  acid;  podophyltimc  ^ 
acid;  green  oil;  I'esin;  starch,  etc. 

Picropodophyllin  is  a  bitter  principle,  CssHt40f2HtO,  while  picfo* 
podophyllinic  acid  has  the  formida  CjoH^iOa,  and  is  phj^siologieally  | 
inactive.     The  two  combine  to  form  podophyUotozin, 

Podophyllum  is  the  rhizome  of  an  American  plant  commonly  called 
may  apple,  or  mandrake.  It  yields  that  important  purgative,  podophyllin, 
wliich  is  official  under  the  name  of  resin  of  podophyllum  (p.  282),  since  it 
is  not  a  definite  chemical,  but  a  mixture  of  the  active  principles  of  Ih** 
drug,  cited  aliove^  associated  with  resin.     Too  great  stress  caanot  bi* 
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laid  on  the  difiference  between  podophyllum — the  rhizome — and  podo- 
phyUin — the  trade  name  for  resin. 

Medical  Properties. — Hydragogue  cathartic.  Usually  administered 
widi  other  purgatives.  Official  preparations.  The  resin  (cited  above) 
and  the  fluidextract  (p.  244). 

Dose, — No  dose  is  given  in  the  present  pharmacopcBia.  In  the 
eighth  edition  it  was  stated  as  500  milligrammes  (7^  grains). 

QUASSIA— Quassia 
(Quass. — Bitter  Wood) 

The  wood  of  Picrasma  exceUa  (Swartz)  Planchon,  known  in  commerce  as  Jamaica 
Quaasia.  or  of  Quassia  amara  Linn6,  known  in  commerce  as  Surinam  Quassia  (Fam. 
Simarubacea). 

ConstUuents. — Quassin,  picrasmin,  mucilage,  resin,  etc. 

Remarks, — Quassia  is  the  wood  of  the  tree,  Picrasma  excelsa^  and  its 
bitterness  is  weU  known.  Its  use  in  the  form  of  drinking-cups  was  quite 
popular  some  years  since,  but  is  no  longer  in  vogue. 

Medical  Properties, — Bitter  tonic.     The  tincture  (p.  231),  is  official. 

Dose, — 500  miUigranunes  (8  grains). 

SANTALTTM  RUBRUM— Red  Saunders 
(Santal.  Rub.) 

The  heart-wood  of  Pierocarpus  santalinus  Linn^  filius  (Fam.  LeguminoscB). 

Constituents. — Sanlcdin  (or  santalic  acid),  C15H14O5,  a  red  coloring 
principle. 

Medical  Properties, — Used  entirely  as  coloring  agent,  and  employed 
for  this  purpose  in  compound  tincture  of  lavender  (p.  229). 

Euonymus  (U.S. P.  VIII;  N.F.  IV),  or  wahao  bark,  is  the  d^ed  bark  of  the  root  of 
Euonymus  cUropurpureus  Jacquin  (Fam.  Celastracea),  It  contains  euonymol^  C11H10O4, 
resinous  matter;  volatile  oil  (trace),  dulcit,  sugar,  tannin,  etc.  The  resm  consists 
of  phytosterols  (euonysterol,  citruUoL  etc.)  and  fatty  acios  (palmitic,  cerotic,  oleic, 
etc.).  No  glucosides  are  present.  Euonymus  is  used  as  a  laxative  and  diuretic  in 
8-grain  doses. 

Cusso  (U.S. P.  VIII),  or  Koussoy  is  the  dried  panicles  of  the  pistillate  flowers  of 
Hagenia  abyssinica  (Bruce)  Gmelin  (Fam.  Rosacea).  It  contains  resinous  principle, 
CssHjoO?,  called  tctnin,  or  kosin;  tannin,  etc. 

The  last  pharmacopccia  defined  this  drug  as  *'the  dried  panicles  of  the  pistillate 
flowers."  A  panicle  is  a  special  form  of  flower  cluster,  while  pistillate  flowers  are 
those  containmg  the  pistils  or  female  organ  and  no  stamens. 

Each  perfect  flower  has  stamens,  or  male  organs,  which  produce  the  pollen,  and 
a  pistil  or  pistils,  which  are  fertilized  by  or  absorb  the  pollen  and  which  develop 
within  their  ovaries,  the  seeds.  In  some  plants  the  male  and  female  organs — the 
stamens  and  pistils  respectively — are  not  found  in  the  same  flower,  in  which  event 
the  flowers  containing  t  tie  stamens  are  called  the  staminate  flowers,  while  the  flowers 
containing  the  pistils  are  called  the  pistillate  flowers.  The  drug,  cusso,  consists  of 
the  latter  form  of  flower  cluster. 

Cusso  is  used  as  a  tenifuge.  It  is  usually  administered  in  the  form  of  an  un- 
strained infusion,  it  being  claimed  that  the  action  is  largely  mechanical. 

Dose. — 240  grains. 

LACTUCARIUM— Lactucarium 
(Lactucar.) 

The  dried  milk  juice  of  Lactuca  virosa  Linn6  (Fam.  ComposUcB). 

Constituents, — Laciuciny  Uiducerin,  laducic  acid,  lactucopicrin,  acetates 
of  laducerol,  Rum,  resin  and  caoutchouc  or  waxy  substance. 
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Remarks. — This  drug  is  the  dried  milk  juice  of  Laduca  virosa,  which 
is  the  wild  lettuce,  a  plant  closely  allied  to  our  garden  lettuce,  which, 
when  plucked,  exudes  a  milk  juice.  Such  juice  exuding  from  the  wild 
lettuce,  on  drying,  yields  the  official  drug,  which  is  a  very  useful  sedative. 
Each  lettuce  plant  naturally  yields  a  comparatively  small  amount  oS 
juice,  and  when  it  is  remembered  that  the  dried  juice  must  be  scraped 
from  each  cut  plant,  the  high  price  of  lactucarium  is  explained. 

The  rubbery  or  waxy  constituent  of  lactucarium  can  be  extracted 
with  benzin,  which  solvent  does  not  remove  the  active  constituents. 
Hence  the  use  of  benzin  in  preparing  the  official  tincture  (p.  228). 

Medical  Properties. — Mildly  narcotic.  Useful  in  hacking  coughs. 
It  is  said  that  the  proprietary  lactucarium  preparations  contain  morphine. 
From  the  official  tincture  (see  above)  the  official  syrup  (p.  198)  is  prepared. 

Dose. — Of  drug,  1  gramme  (15  grains). 

PLANT  AND  ANIBSAL  COLORS 

The  natural  pigments  found  in  vegetable  and  in  animal  tissue  can 
well  be  discussed  in  this  chapter,  since,  like  neutral  principles,  they  repre- 
sent complex  compounds,  the  structure  of  which  are  in  most  cases  not 
sufficiently  understood  to  permit  their  proper  classification.  Among  these 
substances  we  find: 


ChlorophyU  and  Other  Leaf  Pigments. — Thanks  to  Willst&tter,  the  structural 
blems  connected  with  chlorophyU  and  its  allied  products  have  been  recently  solved, 
le  green  color  of  leaves  is  now  known  to  consist  of  four  pigments:  chlorophyll  "a." 


problems  connected  with  chlorophyll  and  its  allied  products  have  been  recently  solved. 
Ulie  green  color  of  leaves  is  now  known  to  consist  of  four  pigments:  chlorophyll  "a." 
IrsOftNiMg;  chlorophyU  *'b,"  CftftH7oO«N4Mg;  carotin,  C4oHft6;  and  xanthophylL 


C4oH»«Os.     The  first  two  are  green,  while  the  last  two  are  yellow.     No  less  than  ^ 

havel 

phyrins,  »tiophyllin,  etc. — have  blue,  red  and  yellow  tmts.    Chlorophyll "  a  "  is  suppos- 


-.    -     _  „        ,  eye 

intermediate  products  between  the  two  chlorophylls  ''a''  and  ''b  "  have  been  prepared 
and  analyzed  by  Willst&tter  and  his  pupils.     These — phsophy tins,  phvtorhoains,  por- 


NHCO 
edly  [CiiHsgNsMglCOOCHi     and  may  be  considered  a  derivative  of  setiophyUin, 

COOCioH»9 
CiiHs4N4Mg.     The  structure  of  this  body  is  strikin^^  like  that  of  hemin,  the  blood 


pigment,  as  comparison  of  the  following  formulas  will  show 

.EtiophylUn, 
C,ili;4N4Mg, 

CH,C 


C,H»C C 


CH. 


Hemin, 
C5,H„04N4FeCl. 
CH.C=^-=^ :  CH  CH--       ^  C 

yCH=CH^N  N^CH=CH^' 

cooH         c     :^-   c<;  ^C^  -—  -CH 

6nr-CHr-C=-  Csf  V^-—  C— CHr-CH,COOH 

CH,C  C^  I  ^C-  CCH, 

CH,  ^  CH, 
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Floral  C<don,  or  anUioeyanSf  are  glucoades  that  hydrolyie  to  sugar  and  anthro- 
cyanidins.  WiUst&tter  has  isolated  three  of  the  latter,  cyanidm,  pelagonidin,  dd- 
jMtntdin,  and  has  shown  that  they  are  complex  naphthalin  derivatives. 

HemAtin,  the  blood  pif^ent,  is  described  on  paige  844;  while  the  structure  of  its 
halogen  compound  hemin  is  given  above. 

Otfolin  and  XanthophyU,  the  yellow  plant  pigments,  are  mentioned  above. 

Carminic  add^  CttHnOis,  the  color  of  cochineal  (p.  850)  is  presumably 


CH 

J     '       (OH),       (OH,)      COOH 

C  C  C  C 

HOC  C  CH         C  COH 

11     OH  (OH),        CH, 
500H 


I 


Orcein  is  a  color  obtained  from  cudbear  which  contains  several  othe^*  dyes,  the 
chemical  nature  of  which  have  not  as  yet  been  thoroughly  studied. 

Hematoxylin,  Ci«Hi406.3H,0,  is  the  coloring  matter  of  logwood  (p.  717). 

Curcttmin,  C14H14O4,  is  the  coloring  matter  of  turmeric  which  makes  it  of  value 
in  testing  boric  acid. 
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Coiuwfto.— (CoDBtituente)  \Vitt«to<?k,  Jl.  de  Ph.,  17,  1831,  77.  Boedeker,  AJ.P.J 
20,  1848,  327;  Feist,  Areh.  d.  Pharm.,  245,  1907,  580;  Frev,  A.,  351,  190<J,  372. 

Podophyllum,— (Coiiatiiucnia)  Podwvssotzki,  Ph.  Jl.,  fa],  V2,  1882.  1011;  KOretan, 
Arch.  d.  Pharra^  229,  1891.  220. 

8ua98ia, — (Cfonstituents)  Wiuckler,  Ch.  Cent.,  7,  1830,  69;  Oliven  and  Dena^nio^ 
h.  Soc,  46,  1S84,  1192;  Masanti.  A.XR,  62.  1890,  338. 

Red  ^aumlers.— (Constituents)  Pelletier,  Ch.  Cent.,  4,  1833,  246;  Meter,  A,,  7tA 
1849,  320;  Weidel,  Arch.  d.  Pharm.,  193,  1870,  159;  Franchimont,  B.,  12,  1879,  14;1 
Cain  and  May,  Proc.  7th  Int.  Cong.  App,  Ch.,  1909,  4b,  85. 

Euonymus, — (Constituents)  Rogeraon,  JL  Ch.  Soe.,  101,  1912,  1040. 

/Coiisao.— (Constituents)  Wittstem,  Ch.  Cent.,  11,  1840,  412;  Bedal.  A.J,P,J 
64,  1892,  394:  Fltickiger  and  Buri,  Arch.  d.  Pharm.,  205,  1874.  193;  I^if^WnriniuJ 
Arch.  d.  11.  Phami.,  232,  1894,  50.     (Infusion)  Pereira,  AJ.R,  22,  18.50,  319.  J 

Lactucarium. — (Constituents)   Aubergier,  Corap.  rend.,  19,  1840,  923;   Wali^  JlM 
32,  1840,  85;  Ludwig,  A.J.P.,  20,  1848,  57;  Kromeyer,  A.,  105,  1858,  3;  Heew,  A^ 
234,  1886,  240. 

Natural  Coiorj?.— (Chlorophyll)  Willst&tter,  Jl.  Am,  Ch.  Soc.,  37,  1915,  323. 
(Floral  colors)  Willst^tter,  Ch.  and  Dr,,  87,  1915,  765,  (Canninic  acid)  Dtnuoth, 
A.,  399,  1913,  1;  B„  42,  1909,  1613.  (Orcin  i  Beringer,  Jl.  A.Ph.A.,  1,  1912,  $2K^ 
(Hematoxvlin)  Bollina,  Kostanecki  and  Tambor,  B,,  35,  1902,  1678,  (Curcumm) 
Jaokaon  and  Menker,  .\m.  Ch.  Jl.,  6,  1884,  77. 


CHAPTER  XLIX 
CONDENSED  BENZENES  AND  THEIR  DERIVATIVES 

With  the  derivatives  of  the  teriienes  we  close  those  benzene  deriva-1 
tives  which  are  of  interest  to  pharuniey,  and  are  prepared  to  take  up  ^ 
new  series  of  the  hydrocarbons.     These  are  found  in  the  condensed 
benzenes — naphthalene  and  anthracene.     Both  of  these  substances  ansi 
constituents  of  coal-tar,  and  are  obtained  by  the  fractional  dist iUation ^ 
of  this  product.     The  fraction  distilling  between  180*^  and  200X*  con- 
tains naphthalene,  while  that  coming  over  from  340*^  to  360°C.  cont.ain9l 
anthracene. 

Naphthalene  was  thscovered  by  Garden  in  1819  In  coal-tar.     While  nunlitViPtlene 
ia  always  obtained  commercially  froin  coal-tar,  its  synthesis  has  bc^  ntW 

accompliahed.     Thus,  if  methane,  ethylene,  and  acetylene  be  passed  red- 

hot  tuoes,  one  of  the  products  of  this  treatment  is  naphthalene.     Other  synthMHl 
throwini^  liKht  on  chemical  formula  are  matters  of  passinf;  interest.     Thus  if  the  va 
of  phenyl  butylene  dibromide. 

C»H*CHjCHjCHDrCHBr, 
be  passed  over  red-hot  lime,  naphthalene  results.     This  5>mthesis  ia  of  importane 
^owmg  that  naphthalene  contains  a  benzene  nucleus.     Htill  more  Lmportant  m  tb« 

fonnatioQ  of  naphthalene  from  combination  of  orthoxylenen  bromide^  ^•'^*^C11  Br 

with  the  8odiiim  salt  of  acetvlene  tetracarbonic  acid  methvl  ester, 

Na— C-(COOCH,), 

Na— C*(COOCH«),. 
When   they  are  brought  together,   we  obtain   hydronaphtbAlttie-tet 
methvl  ester. 

CHr-C— (COOCH,)t 
C.H«<  I 

H^Hf— C— (COOCH,),, 
and  this  eubetaooe,  with  appn>priate  treatment,  yields  naphthalene.     The  fcmf 
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of  this  ayntheaiA  ia  that  it  proves  that  aaphthalene  consists  of  the  bensetie  group, 
atiaehed  to  which  is  a  ring  eontaimng  four  carbon  atoms. 

Two  reactions  of  nnphtlmloue  are  also  of  interest  to  use  in  helping;  to  establish  the 
foimuhi.     The   first   is  that,   on   oxidation,  it   breaks  up,   >'ieMtng   phthalic   acid, 

C»H4<^QQ«;  and  the  second  is  that,  when  treated  with  reducing  agents,  it  easily 

absorbs  four  atoms  of  hydrogen  and  then  with  difficulty  absorbs  six  more.     All  these 
reactions  point  to  the  following  graphic  formula  for  naphthalene  (a) : 


a 

6 

e 

H     H 

H     H 

H 

C     C 

C      C 

C 

h/V^ch 

HC      C      CH 

HC       C— COOH 

HC      C     CH 

EC      C      CH 

HC       C— COOH 

yy 

YY 

Y 

H     H 

H     1. 

NO, 

I 


That  it  contains  at  least  one  benzene  group  is  shown  by  the  two  syntheses  ^ven  below. 
That  the  added  ring  containing  four  carbon  atoms  is  in  the  ortho  position  to  tbe 
beniene  group  is  shown  bv  the  second  synthesis  given  above,  and  also  by  the  oxida- 
tion with  phthalic  acid,  ^hat  the  ririj?  containing  four  carbon  atoms  has  two  double 
bonds  is  shown  by  the  fact  that  it  easily  adds  four  hydrogen  atoms;  that  the  extra 
four  carbon  atoms  arc  in  a  ring  is  shown  by  the  behavior  of  its  mononitro-derivative 
(6),  I'nder  certain  treatment  the  ^ure  benzene  ring  breaks,  and  we  get  nitrophthalic 
acid  (c).  Under  other  treatment  it  is  the  nitro  ring  that  breaks,  and  we  gpt  pure 
|>hthalic  acid, 

H 

C 

HC      C-4:00H 
HC      C— COOH 

Y 

H 

Naphthalenum  (U.S.  P.  \in),  or  naphthalene^  isn  hydrocarbon  obtained  from  coal 
lar  and  purified  by  crystallization. 

Naphthalene  has  been  uaed  considerably  of  late  under  the  nam*^  of  coal-iat  camphor, 
and  the  popular  form  in  which  it  is  sold  in  the  shape  of  small  balls  is  called  moth-halU. 
Its  use  in  place  of  camphor  is  due  to  the  increa^se  in  price  of  camphor  which  has  taken 
place  during  the  last  aecade,  and  not  because  of  its  greater  value.  It  is  used  as  an 
iiigecticide  as  is  camphor,  but  there  is  no  question  as  to  preference  of  the  aromatic  odor 
of  camphor  to  the  rank,  persistent  odor  oi  naphthalene.  Naphthalene  is  also  used  as 
a  carburetCT  of  gas.  Gas  deficient  in  carbon,  such  as  the  so-called  water -gas  and 
natural  gas,  can  he  made  to  give  a  more  luminous  flame  by  passing  the  gas  through 
crUnders  or  globes  containing  crj^stallized  iiaphthah^ne.  In  tne  preeent  day  of  incun- 
diescent  burners  the  necessity  of  the  1  amino  us  fiame  is  lessening,  and  so  also  is  the 
application  of  naphthalene  as  a  carbureter. 

Naphthalene  poeseBses  antiseptii*  properties,  and  has  been  recommeaded  as  a 
remedy  in  chronic  bronchitis  and  intestinal  catarrh-  Its  chief  use,  however,  is  cx- 
temalfy  as  an  antiseptic  dressing,  and  even  for  this  purpoee  it  is  not  very  popular  on 
account  of  its  disagreeable  odor. 

NAPHTHOLS 


These  are  phenols  of  naphthalene.  While  there  was  but  one  phenol 
yielded  from  benzene— phenol,  or  carbolic  atid,  U.S. P.— there  are  two 
phenols  from  naphthalene;  for,  as  shown  in  the  following  graphic  formula, 
there  is  a  difference  whether  the  hydroxyl  group  is  placed  on  the  earl)on 
atom  next  to  the  pure  benzene  ring  or  on  the  second  carbon  atom  from 
the  same.  WTien  placed  on  the  first  carbon  atom,  the  derivative  is 
.    called  alpha-naphthol,  whereas  if  placed  on  the  second  carbon  atom,  it 

L 
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is  called  beta-naphthol.  What  is  true  as  far  as  alphi^  and  beta-naphihol 
are  concerned  is  true  in  regard  to  all  the  mono-derivatives  of  the  naphthols; 
two  of  each  derivatives,  alpha  and  beta,  being  possible. 

Alpha-naphthol.  Beta-naphthol. 

H  H     H 

C     C— OH  C     C 

H</   C     CH  HC     C      C— OH 

HC     d      CH  HC     C      CH 

YY  YY 

H     H  H     H 

Both  naphthols  are  found  in  coal-tar,  and  both  can  be  made  synthetie- 
ally  by  treatment  of  naphthalene  with  concentrated  sulphuric  add, 
when  the  naphthalene-sulphuric  acid  is  produced.  If  the  temperature 
is  carefully  kept  at  160*^0.,  the  product  will  be  the  beta-derivative; 
alpha-naphthene-sulphuric  acid  not  being  produced  when  the  mixture  is 
heated  above  80**.  If  this  beta-derivative  is  fused  with  sodium  hydroxide, 
betanaphthol  results. 

BBTANAPHTHOL— Betanaphtfiol 
(Betanaph. — Naphthol) 

A  monohydroxyphenol    (C10H7OH « 144.06]    of    the  naphthalene  series.     P*^ 
serve  it  in  well-closed  containers  protected  frtm  light. 
Summarized  Description. 

Colorless,  or  pale  buff-colored  shining  crystalline  lamins,  or  white  or  yellowifb- 
white  crystalline  powder;  faint  phenol-uke  odor;  pungent  taste;  soluble  in  about 
1000  part9  of  water  and  in  about  0.6  part  of  alcohol;  also  soluble  in  chloroform,  ether, 
glycerin,  olive  oil  and  in  alkali  hydroxide  solutions;  melts  between  120*  and  122*0., 
sublimes  readily  on  heating.     For  details,  see  U.S. P.,  p.  78. 

For  tests  for  identity,  ^r  impurities:  Naphthalin  (completelv  soluble  in  «Mnmn«tA 
water).  Other  organic  matter  (the  ammonia  solution  is  colored  not  more  than  pale 
yellow).  Alphanaphthol  (not  colored  violet  by  treatment  with  iodine  and  sooium 
hydroxide  solutions),  see  U.S.P. 

Remarks. — Betanaphthol  is  used  as  an  antiseptic  both  internally 
and  externally,  a  solution  of  1 :  1000  being  a  good  germicide.  It  is  given 
internally  in  intestinal  troubles,  especially  in  typhoid  fever. 

Dose. — 250  milligrammes  (4  grains). 

BISMUTHI  BBTANAPHTHOLAS— Bismuth  Betanaphthol 
(Bism.  Betanaph.) 

A  compound  of  bismuth  and  betanaphthol  of  somewhat  var>'ing  compositioii, 
yielding  not  less  than  15  per  cent,  of  betanaphthol  [CioHtOH]  and,  upon  isnition,  not 
less  than  73  per  cent,  nor  more  than  78  per  cent,  of  bismuth  oxide  [BisOi). 
Summarized  Description. 

Huff-colored  to  grayish-brown  amorphous  powder;  faint  odor  of  betanaphthol; 
nearly  insoluble  in  water,  alcohol,  chloroform  and  ether;  dissolved,  with  decompositioD, 
by  mineral  acids;  chars  on  heating  and  finally  leaves  residue  of  bismuth  oxide.  For 
details  see  U.S. P..  p.  78. 

For  lest  A  for  identity ,  i'Mimpuritiea:  Free  betanaphthol  (residue  obtained  on  evapo- 
ration of  chloroformic  filtrate  not  more  than  1  per  cent,  of  original  sample). 

Nitrates  (no  ammonia  vapors  Uberated  on  treatment  with  potassium  hydroxide 
solution  and  aluminum  wire). 

Chloride,  lead,  copper,  sulphate  and  silver  (ignite,  dissolve  in  nitric  acid,  pre- 
cipitate as  oismuth  subnitrate  by  pouring  in  water,  then  proceed  as  given  under 
bismuth  subcarbonate  (U.S.  P.,  p.  8i). 
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Anenic  (usual  test)  see  U.S.P.y  p.  586. 

Auay  fcr  BetanavhihoL — Dissolve  the  compound  in  hydrochloric  acid  with  aid  of 
beat;  shake  out  with  several  portions  of  chloroform.  Evaporate  the  chloroformic 
extracts,  dry  in  a  desiccator  and  weigh.  Yield  at  least  15  per  cent,  of  original  weight 
of  sample.     For  details  see  U.S. P. 

Assay  for  Bismvih, — See  Part  V. 

Remarks. — This  new  oflBicial  chemical  is  prepared  by  precipitating  a 
solution  of  sodium  betanaphtholate  with  an  acetic  acid  solution  of  bis- 
muth nitrate.  It  is  a  popular  intestinal  antiseptic  one  commercial 
form  of  which  is  marketed  under  the  name,  orphol. 

Dose. — ^500  milligrammes  (8  grains). 

Naphthol  itself  possesses  rather  irritating  properties,  and  has  a 
decidedly  peppery  taste.  For  that  reason  its  application  is  somewhat 
limited,  and  many  efforts  have  been  made  to  prepare  derivatives  that 
are  equally  valuable  as  antiseptics  and  possessing  less  irritating  properties. 
Among  these  derivatives  are  found  the  following: 

Betel  is  naphthol  salol  or  naphthol  salicylate,  CioHrOOCCtHiOH,  and  is  made  by 
treatment  of  the  betanaphthol  sodium  compound  with  salicylic  acid,  in  the  presence 
of  phosphorus  oxychloriae.  The  action  of  betol  is  similar  to  salol,  except  that  when 
it  enters  the  intestines  it  decomposes  into  naphthol  instead  of  phenol. 

Betol  is  given  in  doses  of  1  Um. 

AlphanaphthoL — ^This  naphthol  derivative  is  said  to  act  as  a  germicide  in  the 
proportion  of  1  :  4000,  and  is  also  said  to  be  one-third  as  poisonous  as  is  betanaphthol. 

Dose. — 1  Gm. 

Benzonaphthol. — ^This  is  betanaphthol  benzoate,  and  is,  therefore,  the  bensoic 
acid  ester  of  naphthol,  and  is  prepared  by  combining  naphthol  with  bensoyl  chloride. 
It  is  a  valuable  intestinal  antiseptic,  and  given  in  1-Gm.  doses. 

NaphtholaristoL — Di-iodo-betanaphthol.  This  is  an  iodine  derivative  of  naphthol, 
and  is  used  as  an  antiseptic,  under  the  name  iodonaphthol. 

Hydronaphthol. — This  is  a  proprietary  naphthol  derivative,  said  to  be  beta- 
naphthol, but  this  statement  is  denied  by  the  manufacturer,  who  claims  it  is  a  product 
of  the  reduction  of  betanaphthol. 

OH 
Asaprol. — ^This  is  a  calcium  betanaphthol  monosulphonate,  (^ioH6<gq  )sCa.     It 

18  sometimes  called  abrastol.  and  is  used  as  an  antipyretic  in  0.3  to  1-Gm.  doses. 

Alumnol  is  aluminum  betanaphthol  disulphonate;  that  Lb,  the  aluminum  salt 
OH 
of  the  acid,  CioH»(S03H)i.     It  is  used  as  an  iistringent  and  antiseptic,  almost  en- 
tirely externally. 

Naphtho  Quinones. — These  exist  in  the  alpha  and  beta  forms.  The  alpha  variety 
has  the  formula 

i         I  iH 

and  yields  several  important  dye-stuffs. 

ANTHRACENE 

Formula,  CuHio.  This  substance,  which  was  discovered  by  Dumas 
and  Lamant  in  1835,  is  of  importance  in  pharmacy  only  because  of 
its  medicinal  derivatives.  The  substance  itself  is  found  in  coal-tar, 
and  is  obtained  from  same  by  fractional  distillation.  It  can  also  be 
made  by  passing  simple  organic  substances,  such  as  methane,  ethylene, 
<n  alcohol,  through  red-hot  tubes. 
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Three  syntheses  of  anthracene  are  worthy  of  mention  a^  establishing  the  ttme- 
tural  formula  of  the  body.  The  first  synthesis  is  its  production,  by  treatment  of 
orthotolyl-phenyl-ketone,  with  zinc-dust.  This  reaction  is  best  shown  by  tlie  fol- 
lowing graphic  equation: 

/COv  /CHv. 

^CH,  ^CH/ 

It  can  also  be  made  from  orthobrombenzyl  bromide,  treating  same  in  ethereal 
solution  with  sodium,  thus  removing  the  bromine,  witti  the  formation  of  hjrdio- 
anthracene: 

+  >C.H4     +     Na4     =     4NaBr     +    C.hZ         >C»H4. 

CH,Br  Br^  ^CH/ 

And  this,  when  treated  with  an  oxidizing  agent,  yields  anthracene. 

A  third  synthesis  of  anthracene  is  by  treating  benzene  with  tetrabromethane 
in  the  presence  of  aluminum  chloride,  as  is  shown  in  the  equation  given  below: 

BrCHBr  /CHv 

C«He     +         1  +     C.He     =     4HBr     +     C.H<  I     >CJl4. 

BrCHBr  ^CH/ 

It  may  be  recalled  that  naphthalene,  when  treated  with  nascent  hydrogen,  eatoitf 
added  four  atoms  of  hydrogen,  and  with  difficulty  six  more  were  persuaded  to  90 
on.  Anthracene,  likewise,  easily  adds  four  atoms  of  hydrogen,  and  under  additional 
treatment  it  can  be  made  to  take  up  ten  extra  atoms  of  hydrogen,  this  seeming  to 
point  to  the  existence  of  seven  double  bonds,  two  of  which  are  more  easily  replaceable 
than  the  other  five. 

The  structure  of  anthracene  is  deduced  from  the  following  considerations: 

First,  it  must  possess  two  benzene  rings,  this  being  proved  by  the  synthesis  of 
orthotolylphenyl  ketone  and  by  the  hydroanthracene  synthesis. 

Seconoly,  the  middle  ring  proceeds  from  the  ortho  position  of  both  bensenes; 
this  being  proved  by  the  synthesis  with  orthobrombenzyl  bromide. 

Thirmy,  the  middle  rin^  has  an  ethylene  bond  extending  between  its  two  indi- 
vidual carbon  atoms;  this  is  shown  by  the  hydro-anthracene  synthesis. 

Fourthly,  this  ethylene  bond  is  weaker  Ibbil  the  others,  as  shown  by  the  ease 
with  which  the  two  hydrogens  are  added. 

Fifth,  that  each  of  the  two  benzene  rings  have  three  ethylene  bonds;  this  beinc 
proved  by  the  fact  that  the  body  absorbs  ten  other  atoms  of  hydrogen,  but  that  with 
more  difficulty  than  did  the  first  two. 

From  these  facts  the  characteristic  formula  of  anthracene,  shown  below,  it 
deduced: 

H     H       H 
C      C       C 

Hcf   C   I    C     CH 
H     H      H 

Anthraquinone. — Formula,  C14H8O2.  This  is  an  anthracene  deriva- 
tive in  which  two  hydrogen  atoms  have  been  replaced  by  two  oxygen 
atoms.  It  is  made  by  the  treatment  of  phthalic  acid  anhydride  with 
benzene  in  the  presence  of  aluminum  chloride,  this  yielding  orthobensoyi 
benzoic  acid,  which  substance  is  converted  into  anthraquinone  when 
treated  with  phosphorus  pentoxide: 

(o)   CeH.<         >0     -f     C.H«  (-f  AlCl,)    —     C.H4<        ^^CH. 


CO/  ^C(X)H 

^COOH  ^CO^ 
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This  reaction  led  to  the  conclusion  that  the  graphic  formiila  of  anthra- 
quinone  is 

H  H 

C     CO  C 

HC     C     C     CH 

hA    <!    <!    ia 

H  H 


or,  schematically, 


ceo 


«r 


Anthraquinone  can  also  be  made  by  the  oxidation  of  anthracene  with 
chromic  acid. 

Anthraquinone  is  of  Uttle  importance  in  pharmacy,  but  the  oxy- 
derivatives  of  it  are  worth  more  than  passing  notice.  Among  these  we 
find  alizarine,  which  is  dioxyanthraquinone: 

O     OH 

o. 

This  substance,  which  is  a  coloring  constituent  of  madder,  was  isolated  from  that 
dye-stuff  b^  Graebe  and  Lieberman  in  the  year  1S67,  while  in  1879  they  accomplished 
its  synthesis  by  treating  phthalic  acid  anhydride  with  pyrocatechm.  Madder  is 
the  ground  root  of  Anchtisa  Undaria,  and  formerly  one  of  the  staple  dveinj;  materials 
was  an  infusion  of  this  substance,  which  yielded,  in  the  presence  of  alummum  salts, 
characteristic  scarlet  dyes.  The  madder  industry  represented  an  important  item 
in  the  agriculture  of  southern  France  until  the  discovery  of  synthetic  alizarine,  since 
which  time  the  industry  has  been  practically  ruined.  The  French  government,  how- 
ever, still  directs  the  use  of  the  natural  dye  for  the  red  trousers  of  its  soldiers;  so  some 
little  continues  to  be  produced  for  this  purpose. 


Ozy-methylanthraquinone, 

O     CH, 


OH 


O. 

This  substance  was  discovered  by  Tschirch  in  his  valuable  researches 
of  the  active  principles  of  the  well-known  purgative  resins,  and  considered 
by  him  as  the  fundamental  purgative  principle. 

Dioxymethylanthraquinone,  or  chrysophanic  acid, 


This  substance  represents  an  active  purgative  principle  of  cluysa- 
robin,  senna,  rhubarb,  cascara  sagrada.  Note  that  this  is  not  the 
chrysophanic  acid  of  commerce,  that  name  being  erroneously  applied 
to  the  natiu'al  product  which  the  pharmacopoeia  calls  cluysarobin 
(p.  793). 
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Trioiymettiylanthraqumone,  or  emodin.  This  is  one  of  the  important 
purgative  principles  found  in  rhubarb,  frangula,  and  aloes. 

According  to  Oesterle,  the  emodins  from  these  three  sources  are  not  identical 
differing  in  the  exact  location  of  the  methvl  and  hydroxyl  groups.  Thus  rhubaib 
emodin  he  considers  as  having  formula  I  (below)  while  aioe-emodin  hd  thinks,  hat 
formula  II. 

I  II 

OH    O    OH  OH    O   OH 

Tetraoiymetiiylanthraquinonei 


O    OH 
HOL    A   >k   ioH, 


HOf^  Y  ^'^CH, 


Tetraoxymethylanthraquinone  is  called  cdoexanthinj  being  one  of 
the  less  important  constituents  of  aloes.  Aloin,  according  to  Tschirch, 
is  a  body  having  the  following  graphic  formula: 

O   OH 

H0/N/\ACH. 

A 
HOH 
although  commercial  aloin  is  usually  a  glucosidal  mixture,  or,  as  the 
U.  S.  P.  states  it,  "a  mixture  of  pentosides." 
Diozycarbozyantfaraquinone,  or  rheiriy 

OHO    OH 


is  an  important  constituent  of  rhubarb. 

DRUGS  CONTAINING  THE  ANTHRAQUINONE  PURGATIVES 

RHEUM— Rhubarb 

The  rhizomes  and  roots  of  Rheum  officinale  Baillon,  Rheum  palmatum  Linn6,  and 
the  var.  ianffuticum  Maximowicz  (Fam.  Polygonacece)f  and  probably  other  species  of 
Rheum  ^wing  in  China  and  Thibet^  deprived  of  most  of  the  bark  tissues  and  care- 
fully dned.  Preserve  Rhubarb  in  tightly  closed  containers,  adding  a  few  drops  of 
chloroform  or  carbon  tetrachloride,  from  time  to  time,  to  prevent  attack  by  insects. 

ConstituerUs. — Chrysophanic  acid;  emodin  and  its  methyl  ether;  rhein, 
gallic  acid  and  tannin,  resin;  volatile  oil  (trace) ;  etc.  The  resin  is  a  com- 
bination of  a  phytosterol,  verosterol^  with  palmitic,  oleic,  linoleic  and 
Hnolenie  acids. 

Remarks. — Rhubarb,  one  of  our  most  valuable  medicines,  is  the  sUced 
and  dried  root  of  Rheum  officifiale.  Study  its  constituents  very  carefully, 
noting  that,  Ix^sidos  the  cathartic  anthraquinone  derivatives,  it  contains 
an  astringent — rheotannic  acid — and,  therefore,  while  the  drug,  adminis- 
tered alone,  has  a  purgative  action,  when  combined  with  aromatics  it 
acts  a.s  an  astringent.  This  explains  why  aromatic  syrup  of  rhubarb 
checks  diarrhea,  while  syrup  of  rhubarb  is  a  laxative. 

The  present  pharmaeopceia  provides  tests  for  the  presence  of  emodin 
and  of  chrysophanic  acid  in  rhubarb.     The  drug  is  heated  with  1  per 
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oent.  potassium  hydroxide  solution;  the  filtrate  is  acidulated  with  hydro- 
chloric acid  and  is  then  shaken  out  with  ether;  the  yeUow  ethereal  extract 
when  shaken  with  ammonia  water  gives  a  cherry  red  ammoniacal  layer 
(emodin)'and  a  yellow  ethereal  layer  (chrjrsophanic  acid). 

Torrefied  rhubarb  (p.  84)  is  the  roasted  drug.  The  tannin  is  thus 
destroyed,  and  the  pure  purgative  results. 

Medical  Properties, — Cathartic  and  astrineent  (see  above).  Official 
preparations:  Fluidextrad  (p.  244),  tincture  (p.  232),  aromatic  tincture 
(p.  232),  extract  (p.  279),  compound  powder  (p.  293),  and  compound  pills. 
The  syrup  (p.  198),  is  made  from  the  fluidextract,  while  the  aromatic 
syrup  (p.  199)  is  made  from  the  aromatic  tincture. 

Dose. — Of  drug,  1  gramme  (15  grains). 


FRANGULA— Frangula 
(Frang. — Buckthorn  Bark) 

The  dried  bark  of  Rhamntu  Frangula  Linn^  (Fam.  Rhamnaeea), 

Constituents,— Rhamnoxanihin  (or  frangulin),  which  has  been  proved  a 
mixture  oifrangvlinic  acid  and  emodin;  tannin,  bitter  resin,  etc. 

Medical  Properties, — Cathartic.  Administered  in  the  form  of  the 
official  fluidextract  (p.  246). 

Dose, — 1  gramme  (15  grains). 

CASCARA  SA6RADA— Cascara  Sagrada 
(Case.  Sagr. — Rhanmus  Purshiana,  U.S.P.  VIII) 

The  dried  bark  of  the  trunk  and  branches  of  Rhamnus  Purshiana  De  Candolle 
(Fam.  Rhamnaeea), 

Constituents,— ChTysophojiic  acid,  emodin,  bitter  resins,  etc. 

Remarks, — Cascara  sagrada  is  one  of  our  most  popular  purgatives. 
Its  chief  drawback  is  its  bitter  taste,  but  it  has  been  found  that  the 
bitterness  resides  largely  in  a  resinous  principle,  and  can  be  removed 
by  treatment  with  alkali,  without  seriously  lessening  the  purgative 
action  of  the  drug.  This  fact  is  applied  in  the  manufacture  of  the 
official  aromatic  fluidextract,  where  the  bark  is  freed  from  bitterness 
by  treatment  with  magnesia. 

Both  frangula  and  cascara  sagrada  in  fresh  condition  contain  a  fer- 
ment which  causes  griping,  and  which  is  dissociat-ed  on  allowing  the 
bark  to  age;  hence  the  last  pharmacopoeia  required  that  both  barks 
be  at  least  one  year  old  when  used.  As  the  pharmacist  can  never  tell 
whether  the  fluidextract  purchased  in  the  open  market  has  been  made 
from  the  green  bark,  the  only  safe  course  is  to  make  his  own  fluidextract 
from  bark  that  he  has  kept  in  stock  for  one  year.  It  is  claimed,  however, 
that  heating  the  bark  for  a  few  hours  at  lOO^C.  destroys  the  ferment, 
and  that  barks  can,  therefore,  be  aged  in  this  way. 

Medical  Properties, — Purgative  of  great  service.  There  is,  however, 
danger  of  contracting  the  ''cascara  habit."  The  extract  (p.  274),  fluidr 
extract  (p.  246),  and  the  aromatic  fluidextract  (p.  247)  are  official. 

Dose, — 1  gramme  (15  grains). 
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SENNA— Senna 
(Senn.) 

The  dried  leaflets  of  CoMia  oaitiMia  Delile^  known  in  commerce  as  AlexAadm 
Senna,  or  of  CaniHa  angustifolia  Vabl,  known  in  commerce  as  India  Seniui  (I^im. 
L$gumiiio%m)^  without  the  presence  ur  admixture  of  more  tfuui  10  per  cent,  of  \ 
tiflsues,  poda,  seeda  and  other  impurities. 

ConsHtuents.  —  Rheiuy  ahe-ejfiodinsjid  their  glucosides;  kmnjvroi  {is,  tn- 
hydroxy-flavenol)  and  its  gliicoside;  volatile  oil  (trace);  resins;  aalicylic 
acid :  etc.  , 

The  resins  are  combinations  of  a  phyt.ostero1  and  a  phytoflteroUn,  with  fatty  acidi 
(palmitic,  stearic*  etc.)»  Cathartic  at^id,  of  older  investigators  vi  now  knawii  to  b«  a 
mixture.  The  aah  of  Tinnevelly^  senna  contains  considerable  magnesium,  Akncand* 
rian  senna  has  the  same  consiitueuts  as  Tinnevelly  except  it  contoina  some  iao-rham- 
netic  acid  and  m*  magnesium. 

Remarks. — Senna  reprasents  the  leaflets  of  two  plants,  CafiKia  urtdi' 
foUn  being  the  source  of  the  drug  shipped  from  Egypt,  and  Casmii 
an.gu8tifolia  yieldinj];  that  exported  from  India,  Tintyevelly  Senna  is  a 
fine  variety  coming  from  India.  Strong  alcohol  removes  the  griping, 
resinous  principle  without  extracting  the  true  purgative  constituent* 
and  this  idea  was  employed  in  the  recipe  for  the  fluidextract  given  in  the 
last  pharmacopoeia. 

Medical  Properties, — Cathartic.  Official  preparations:  The  fluid* 
extract  (p.  244)  and  compound  infusion  (p.  217),  ayrup  of  nenna  (p.  200) 
is  made  from  the  fluidextract.  Semia  is  a  constituent  of  compound 
potvder  of  ghjctfrrhiza  (p.  293)  and  the  fluidextract  is  used  iu  making 
compound  synip  of  sarsaparilla. 

Dose. — ^Of  drug,  4  grammes  (60  grains). 

ALOE— Aloes 

The  inspissated  juice  of  the  leaves  of  Aloe  Perryi  Baker,  yielding  Socotrine  Ak«»; 
or  Al>e  vera  Linn6,  yielding  Curasao  Aloes;  or  of  Aloe  ferox  Miller,  yielding  Cape 
Aloes  (Fam.  LUiac^m). 

Consiiiitents, — Aloin,  emodin,  resin,  etc. 

Remarks. — It  will  be  noted  that  the  official  definition  given  abore 
mentions  three  sources  of  aloes.  The  plant  Aloe  vera  furnishes  curSiQao 
aloes,  Aloe  Perryi  yields  Socotrine  aloes,  while  Aloe  ferox  furnishes  Cmpe 
aloes.     The  aloins  from  these  three  varieties  are  not  identical. 

In  passing  it  might  be  stated  that  these  plants  have  huge  succulent 
leaves,  like  those  of  the  centunK"  plant,  and  that  the  drug  is  obtained  by 
cutting  these  leaves  from  their  base,  allowing  the  juice  to  drain  (in  proper 
varieties  the  leaves  are  expressed),  and  permitting  it  to  dry  in  the  sun* 

Medical  Properties, — Laxative,  purgative,  emmenagogue.  Official 
preparations:  pills  (p.  311),  and  iinelnre  (p.  222).  Aloes  is  also  a  con- 
stituent of  compound  extract  of  colocyrUh  (p.  275),  compound  pUU  of  rhu- 
barb (p.  312)  and  compound  tincture  of  benzoin  (p.  224). 

Dose. — 250  milligrammes  (4  grains). 

Aloe  Purificata  (U.S. P.  Vill)  is  aloes  purified  by  mixing  with  enoilgh  alcohol  to 
make  l\  liquid  that  can  he  strained  throuRn  a  No.  60  sieve,  and  the  strained  liquid 
is  then  free<i  fr«>ii)  alcohol  by  evaporation  on  a  water-b/ith.  In  other  worda,  the 
priM^cas  impurely  meohanical,  the  ubjcrt  being  to  free  crude  aloes  from  dirt,  gtmw.  and 
Other  insoluble  impyritiea.     In  the  piwt,  commercial  aloes  waa  so  impure  '  tic*- 

tion  was  imperative,  but  thanks  to  the  pure  food  and  drug  law  and  the  i  .  m- 

ipectioQ  of  drugs  aa  they  pass  through  the  porta  of  entry,  the  quality  uf  aluc6  hit 
greatly  improved. 
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ALOINTJM— Aloin 
(Alom.) 

A  pentddide  or  mixture  of  pentosides  obtained  from  aloes,  varying  in  chemical 
composition,  physical  and  chemical  properties  according  to  the  source.     Preeerve  it 
in  weO-cloaed  containers,  protected  from  light. 
Summarized  Description. 

Micro-crystalline  pK>wder  or  minut-e  acicular  cryBtals;  color  lemon  yellow  to  dark 
yellow;  not  more  than  faint  odnr  of  aloes;  intenm^ly  bitter  taste;  darkeiis  on  exposure 
to  light  and  air;  soluble  in  wat^eri  alcohol  and  acetone;  slightly  soluble  in  ether.  For 
details  see  U.S.P.,  p,  38, 

For  te^tt  jar  identily,  for  impurUits:  EmiMlin  (benzene  solution  gives  no  more 
than  faint  pink  color  to  ammonia  water)  see  U.S. P. 

CompasUion. — The  chemistry  of  this  b^Kly  haa  been  already  discussed  (p,  790). 

Manufacture, — Aloes  is  treated  with  acidulated  water  hot,  and  the 
infusion  allowed  to  stand  a  day;  the  clear  liquid  is  decanted  from  the 
sediment,  concentrated  at  low  heat,  and  set  in  a  cool  place,  w^hen  the 
aloin  will  separate  in  minute  crystals.  This  crude  aloin  is  then  purified 
by  recr>^talIization  from  hot  w^ater.  It  is  also  made  by  treating  an  acid 
infusion  of  aloes  with  alkali  and  solution  of  calcium  chloride.  A  combina- 
tion of  aloin  with  calcium  is  efifected,  and  this  separates  out,  the  calcium 
being  eventually  removed  by  solution  in  diluted  hydrochloric  acid*  The 
mixture  is  then  treated  with  hot  water,  in  which  the  resulting  calcium 
chloride  is  very^  soluble,  while  the  less  soluble  aloin  crystallizes  from  the 
solution  on  cooling. 

Reffiarks, — WTiile  in  the  last  pharmacop>€eia  the  aloin  from  Curasao 
aloes  was  given  the  preference,  in  the  present  edition,  any  of  the  several 
aloins  can  be  employed.  Hence  there  has  been  omitted  Histed's  test, 
that  well-known  reaction  based  upon  the  behavior  of  the  several  forms  of 
aloin  when  treated  with  concentrated  nitric  acid.  With  this  reagent 
Curasao  aloin  turns  cherry  red;  nataloin  (that  from  Natal  aloes)  turns 
vivid  crimson;  Socaloin  (that  from  Socotrine  aloes)  is  not  colored;  while 
capaloin  (that  from  Cape  aloes)  turns  a  permanent  green. 

Medicnl  Fropertie^. — Purgative. 

Do8€. — 15  milligrammes  (>i  grain). 

CHRYSAROBmUM— Chrysarohin 
(ChrysarobO 

A  mixture  of  neutral  principles  extracted  from  Goa  Powder,  a  mibstanoe  found 
dspoiited  in  the  woo<l  uf  Voaacapoua  Araroba  (Aguiar)  Dnice  (Fam.  Le^fuminomB)^ 
Preserve  it  in  well-clu^ed  contatners,  protected  from  light. 
Sumniarized  Dej^mpOoTL 

^Brownish  to  orange-yellow,  micro-crystalline  powder;  irritating  to  the  mucous 
membrane;  soluble  in  about  4800  part^  of  water  and  in  about  310  parta  of  alcohol; 
also  soluble  in  chloroform,  ether,  Wn£ene  and  carbon  disulphide.  For  details  see 
U.3,P.,  p.  110. 

For  Ufttn  for  idttUUy^  for  impuritie*:  Chrysophanic  aeid  (yellow,  not  violet^r^d^ 
when  treated  with  fuming  nitric  acid  and  then  with  ammonia  water;  aqueous  solu- 
tton  not  colored  by  n  few  drops  of  ferric  chloride  golulion)  see  U.S. P.,  p.  111. 

ConMituenls.—Emoiim  monomethyl  ether,  anthranol  of  chry*sophanie 
ftcid,  ararobinol,  CaaHi^OA,  sugar,  etc. 

.BxtrocfiaK*— -Chrysarobin  is  obtained  from  Goa  powder  by  extraction 
with  hot  chloroform,  evaporation  of  the  chloroformic  solution  to  dryness^ 
and  powdering  the  residue. 

Remarks. — Chrysarobtn,  long  and  improperly  called  chTysophanic  acid^ 
is  a  derivative  of  Goa  powder,  a  waste-product  of  the  tree  Vouacapoua 
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Araroha,     While  excellent  for  skin  diseases^  chrysarobin  is  objeetionat! 
I>y  reason  of  the  Btain  it  produces. 

Medical  Froperties. — Drastic  purgative.  Generally  used  exteraally  ta 
skin  troubles  in  the  form  of  the  ofheia!  ointment  (p.  332). 

Do8€* — 30  milligrammes  (jri  grain). 
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A.Ph..\.,  58,  1910,  379;  Oent^erle  and  Rial,  A.Ph.A.,  58,  1910,  379  and  381. 

Punfied  j4  foe*.— Procter,  A. J.  P.,  36,  1864,  300. 

>l£om.— (Extraction)  Tilden,  A.J.P.,  43,  1871,  34;  Mitchell,  A.J, P.,  48.  1876,  24. 
(Histed*8  test)  Fltickiger,  Arch.  d.  Pharm,,  199,  1872,  15. 

Chrys'trohin.— (Sources)  Uma,  Ph.  Jl ,  (31,  5,  1875,  723;  Holmes,  Ph.  Jl.,  PJ,  L 
187.5,  801  and  816.  (Constituents)  Attfield,  Ph.  Jl.,  (3),  5,  1875,  721;  Ttitiii  tad 
Cluwer,  JL  Ch.  Sue.,  101,  1912,  290. 
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CHAPTER  L 
THE  PYRIDINE  AND  QUINOLINE  DERIVATIVES 

It  may  be  recalled  (p.  682),  that  we  have  ah-eady  considered  a  nitrogen 
compound,  pyrrol,  having  the  formula  C4H4N.  Pyridine  is  a  ring  com- 
pound siimlar  to  p>Trol,  but  having  the  formula  CsHsN.  It  occurs  in 
coal-tar,  and  has  the  disagreeable  odor  of  bone  oil. 

It  can  be  made  by  treating  piperidine  with  concentrated  sulphuric 
acid  at  a  temperature  of  300®C.,  piperidine,  CsHnN,  being  made  by 
heating  pentamethylene-diamine  hydrochloride.  It  can  also  be  made 
from  quinoUne. 

Pyridine  resembles  benzene  in  being  oxidized  with  difficulty,  and 
having  the  power  to  absorb  six  atoms  of  hydrogen  or  of  any  halogen. 
F^m  this  behavior  and  other  reactions  it  is  assumed  that  the  formula  of 
pyridine  resembles  that  of  benzine,  except  that  in  place  of  one  of  the 
carbon  atoms  in  the  benzine  ring  an  atom  of  nitrogen  is  substituted, 
giving  the  graphic  formula — 

H 
C 

HC      CH 

N. 

Pyridine  is  a  colorless  liquid,  which,  on  account  of  its  nauseating 
taste,  is  used  for  denaturizing  alcohol — i.e.,  for  adding  to  alcohol  which 
is  to  be  used  in  the  arts — and  is,  therefore,  permitted  to  be  sold  without 
the  revenue  tax.  The  addition  of  the  disagreeable  constituent,  pyridine, 
renders  the  use  of  such  alcohol  impossible  as  a  beverage,  and  therefore  ac- 
compUshes  the  purpose  desired  by  the  government.  Pyridine  is  also 
used  in  asthma  by  inhalation,  and  is  sometimes  administered  internally 
in  doses  of  2  to  10  minims. 

QuinoUne. — Formula,  CbHtN.  This  substance,  which  is  cltMsely  allied  to  py- 
ridine, occur*,  like  it.  in  coal-tar  and  also  in  bone  oil. 

Quinoliiie  is  made  by  Skraup's  reaction,  which  consists  of  treating  aniline  with 
glycerin  in  the  presence  of  sulphuric  acid  and  nitrobenzene. 

Quinoline. 
Glycerin.  CH 

Aniline.  CftjOH  Acrolein-aniline.  /% 

^•"*<NH2  -f  CHOH-f^«"*<NHCH-CH— CHO->CeH4  I 

'  \        CH 

CH,OH  \/ 

N 
It  can  also  be  nuide  bv  dehydrating  ortlu>-anii(h»-ciiinamic  aldehyde. 

CH 

^  „  /CH-CH— CHO  /      CH 

'^•"*<NH,  =   H,0  -f  CJl4  J 

\       CH 

\/ 

N 

On  oxidation,  quinoline  yields  pyridine  dicarbonic  acid,  thus  showing  that  it  has 
a  pyridine  ring  in  it^i  structure.     It  absorbs  hydrogen  in  a  way  which  indicates  that 
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not  only  does  it  poasess  a  pyridine  ring,  but  also  a  bensene  ring,  and  to  the  substance 
is,  therefore,  assigned  the  following  graphic  formula: 

H     H 

h/v\h 

Hi     h     iH 

VY 
H 

Besides  the  methods  of  synthesis  of  quinoline  ^ven  above,  the  chemical  has  been 
produced  by  the  fusion  of  quinine  with  potassium  hvdroxide,  and  it  was  by  this 
means  that  the  compound  was  discovered  and  received  its  name. 

ACIDUM  PHENYLCINCHONINICUM— Phenylcinchoninic  Add 
(Acid.  Phenylcinch. — Phenyl-quinoline-carboxylic  Acid) 

An  organic  acid,  2-phenyl-quinolin-4-carboxylic  acid  [CifHnNOs  or  CfH».CtHfrN.- 
(CXX)H) -249.101. 
Summarized  Deacription, 

Small  colorless  needles,  or  white  or  yellowish-white  microcrystalline  powder; faint 
odor  suggesting  benzoic  acid:  bitter  taste;  insoluble  in  cold  water;  slightly  soluble  in 
cold  alcohol  and  ether.  Melts  at  210**  with  partial  decomposition.  For  details  see 
U.S.P.,  p.  20. 

Remarks. — This  new  official  synthetic  is  largely  used  under  the  trade 
name  cUophan,  It  is  a  derivative  of  quinoline  and  the  figures  given  in  the 
official  definition  represent  the  carbon  atoms  of  the  quinoUne  nucleus  to 
which  the  phenyl  and  the  carboxyl  groups  are  attached.  The  graphic 
formula  given  below  make  this  more  plain. 

COOH      H 
C  C 

/®\  /  \ 

HC®        C         CH 

i  'I  I 

CHsC®        C         CH 

H  H 

Atophan  occurs  in  colorless  needles,  melting  at  210^C.  It  is  insoluble 
in  cold  water  and  has  a  slightly  bitter  taste.  It  is  used  in  gout,  since  it 
is  supposed  to  increase  the  uric  acid  excretion. 

Dose, — 500  milligrammes  (8  grains). 

Novatophan  is  ethyl-methyl-atophan.  It  has  the  advantage  over  atophan  of  being 
tasteless.     It  is  given  in  the  same  dose  as  atophan. 

ALKALOIDS 

Alkaloids  are  an  important  class  of  plant  bases  having  complex 
composition;  in  fact,  some  chemists  considering  the  phrase  *' alkaloid" 
as  covering  only  those  basic  organic  substances  whose  chemistr>'  is 
not  clearly  defined.  This  statement,  while  extreme,  is  partially  justified 
by  the  fact  that,  as  alkaloidal  bodies  are  studied,  they  are  frequently 
assigned  to  other  divisions  of  chemistry.  Thus  betaine  from  beets  i« 
now  grouped  among  the  derivatives  of  glycocol,  or  amidoacetic  acid* 
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CHiNHa  (p,  604);  choline  from  bile  is  classed  as  a  derivative  of  tetra- 

COOH  _ 

methyl  ammonium  hydroxide,  [^=^.TT  ^^*    (p.   670);   while    caffeine    is 

now  considereri  as  a  uric-acid  derivative  (p.  678)  the  pharmacopoeia 
dropping  the  word  ** alkaloid"  in  discussing  it*  calliog  it  **a  feebl}'  basic 
substance/*  There  still  remains,  however,  a  distinct  class  of  bodies 
which  we  can  call  alkaloids;  the  new  definition  for  alkaloids  being 
nitrogenous  plani  bases^  which  are  derivaiivm  of  pyridine^  quinoUne,  or 
similar  ringed  bodies. 

Hence  it  is  necessary  to  drop  the  old  classification  of  alkaloids  and  turn  to  the 
new,  but  before  so  doing  it  is  aaviaable,  from  the  historic  point  of  view,  to  discuss 
a  few  phases  of  the  old  alkaloidal  chissification  still  dear  to  the  present  generation  of 
pharmacists,  at  the  same  time  calling;  attcnticm  to  the  fallacies  found  in  each  state- 
ment, which  in  most  cases  consist  in  the  fact  that  while  the  statement  is  true  for 
alkaloids  it  also  applies  to  other  substAnces  no  lunger  considered  alkaloids* 

I,  **  Alkaloids  are  basic,  turning  red  litmus-paper  blue,  and  combining  with  acids 
to  form  salts./*  True,  but  so  do  other  bodies,  such  as  mcthylaraine  (p.  586)  and 
aniline  (p.  i^M), 

II.  *^Alkaloids  are  nitrogen  bases,  and  are  built  on  the  ammonia  type/*  True, 
but  so  are  such  compounds  as  mono-,  di-,  and  Iri-methylaraine,  and  tetramethyl 
Ammonium  iodide  (p.  574). 

Before  leaving  this  subject,  however,  it  is  well  t-o  employ  it  in  order  to  explain  why 
the  formula  of  any  alkaloidal  salt  is  the  formula  of  the  alkaloid  from  which  derived, 
pltis  the  formula  of  the  acid,  indadirw  ih  hifdroofn.  Thus  the  formula  of  morphine 
hydrochloride,  U.S.P,  VIII,  is  CitHi.NOjHCL  while  the  formula  of  morphine,  LLS^P. 
VIIL  U  CirHi.NO,, 

We  have  already  learned  (p.  449)  the  formation  of  a  salt  from  ammonia  was  dif* 
ferent  from  the  formation  of  a  sodium,  potaasatim,  or  any  other  metallic  salt,  the 
reaction  being  graphically 


XH,    f    nn 


NH,ri 


+     HCl 


On  thia  ammonia  type  are  the  alkaloids  built,  one»  two.  or  all  the  hydrogen  atoms 
being  replaced  bv  complex  organic  radicles;  thus,  one  of  the  simplest,  Voniine.  is — 


C»H:. 


mnd  just  na  NH*H-HC1  ^NH^Cl  as  shown  above,  so  does  rnniuu*  plus  hydrochlonc 
acid  combine  as  follows 

C»H,;=NH  1  W—H   or     M— H 

I  +     HCl     -     OtHr  ll-CI  1-H 

CH,  i   >^Cl. 


Even  en  doea  the  valence  of  the  nitrogen  in  morphine  change  from  ni  to  v  in 
the  conveniQii  of  the  free  alkaloid  into  the  salt.  This  also  e^cplains  why  the  salt  id 
named  morphine  hydrochloride  (hydrochloratc,  U.S.  P.  1S90)»  and  not  morphine 
chloride. 

III.  "There  are  a  .special  line  of  reagents  producing  precipitates  with  alkalaida. 
^Jkieh   alkaloidal   precipitant^  are   Mayers  reagent   Cpotassio-mercuric   iodide,)   gold 

ekkiride,  tannu'  add,  eU\'     True,  but  the**e  same  reagenta  precipitate  almost  any 
amJdo  derivative. 

IV.  '* Alkaloids  are  groupetl  into  the  amines  (liquid  alkaloids)  and  the  amides 
(solid  alkaloids)/'  By  amines  we  mean  thoee  bodie<3  having  the  general  formula 
RNHt  (P-  573),  while  amides  are  those  tjodies  having  the  general  formula  RCOXIf  j— 
that  is,  where  the  hydroxyl  of  the  carboxyl  group  is  replaced  by  the  NHi  group.  The 
statement  that  the  solid  alkaloitls  are  ainide!!i  in  not  wbollv  true,  as  the eoDd  alkaloida, 
atropine,  eoc&tne,  and  morphine,  do  not  contain  the  ROONHi  group. 
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Alkaloids  are  either  solid  or  liquid,  the  greater  number  of  them  betni;  ] 
solid.     AmoDg  the  liquid  alkaloids  that  might  be  mentioned  are  nicotine, 
coniine,  and  lobeline.     No  fixed  rule  can  be  given  aa  to  the  difference  in  I 

the  structure  between  the  solid  and  the  liquid  alkaloids;  the  general  state- 
ment that  the  liquid  alkaloids  are  free  from  oxygen  is  not  always  true  J 
Thus,  the  liquid  alkaloid  pellet ierine  contains  oxygen. 

Alkaloids  usually  occur  in  the  form  of  salts,  the  most  abundant  1 
natural  alkaloidal  combinations  being  citrates,  malates,  and  tannat69. 
The  alkaloids  found  in  cinchona  are  generally  salts  of  quinic  acid»  whtl<i| 
the  alkaloids  of  opium  are  usually  combined  in  the  drug  with  meeonic  j 
acid.     So  far,  very  few  alkaloids  have  been  found  in  monocotyledonoa^i 
plants,  the  only  two  of  importance  derived  from  plants  of  that  order  i 
being  colchicine  and  veratrine,  the  greater  majority  of  the  alkaloids  U^ing  j 
found  in  the  plants  of  the  diocotyledonous  series,  although  curious  toj 
relate,  two  of  the  most  important  families  of  this  group,  the  two  eon-| 
taining  the  largest  number  of  species,  namely,  the  natural  orders  Com- 
positsD  and  Labiatae,  contain  no  alkaloids.     On  the  other  hand,  with 
some  plant  families,  such  as  the  Solanacese  and  Papaveraceae,  almost 
every  represented  species  contains  alkaloids. 

As  to  nomenclature,  note  that  the  pharmacopceia  reserves  the  temiina' 
tion  **ine*'  for  alkaloids  only,  using  *Mn'*   for  glucosides  ami  neutral 
principles.     Other  countries  do  not  make  this  distinction,  terminating] 
the  names  of  all  active  principles  of  drugs  with  **in.**     For  coinparisan« 
let  us  tabulate  the  pharniacopa?ial  Latin  and  English  names  of  a  typical] 
glucoside  and  a  typical  alkaloid : 

Latih  EKOLua 

Glucosidk,  U.S.  p.  VI 11  SalioLTiuiii.        Salicin. 

Alkah:hd,  U.8,P.  VIII  Quintna,  Quintne, 

Alkaloid,  H.S.P.  1870 Quinia. 

The  last  termination  has  still  considerable  hold  in  the  Souihexn 
States,  where  there  are  often  calls  for  **sulphate  of  cinchonidia'"  (now^ 
cinchonidina  in   Latin^   and   cinchonidinc   in    English "i   or  for   **qii 

sulphas/* 

ErrRAcnoN  of  aulalouds 

On  no  subject  in  pharmac^y  docs  there  seem  to  Ije  less  information 
recent  character,  than  there  is  as  far  as  the  commercial  extraction  of  ^ 
alkaloids  is  concerned.  This  is  partly  due  to  the  diversity  of  methods 
that  may  be  employed  for  each  drug;  as  well  as  the  fact  that  modem 
alkaloidal  plants  keep  their  processes  secret*  So  it  is  that  while  an  out- 
line of  extraction  is  given  under  each  alkaloid  discussed  on  the  pages 
which  follow  most  of  these  methods  are  those  pubUshed  by  earlier  writers.  J 

In  attempting  to  give  a  general  outline  of  the  way  that  alkaloids  aro' 
obtained,  it  may  be  said  that  the  drug  is  first  extracted  with  acidulated 
water  or  alcohol.  If  the  latter  menstruum  is  used,  the  alcohol  is  distilled 
off  and  the  residue  taken  up  with  acid,  and  this  acidulated  aqueous  liquid 
is  made  alkaline  with  potassa,  soda,  ammonia,  or  milk  of  lime — thereby 
liberating  the  alkaloid  which  precipitates  from  solution.  The  free<l  alkj^ 
loid  is  either  collected  on  a  filter  and  purified  by  recrystallization  from  the 
appropriate  solvent  or  more  generally  while  still  in  the  liquid  is  *'ahakeo 
out"  (p.  140)  with  a  solvent  immiscible  in  water— say  gasohnc,  priro- 
leum  ether,  chloroform,  or  ether.  The  freed  alkaloid  dissolvea  in  thi5 
solvent,  the  solution  separated  from  the  now  exhaust^^^  aqueous  l^ytt^ 
the  solvents  evaporatecl  off,  and  the  crude  alkaloid  purified  by  iecry»- 
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tallisation,  usually  as  a  salt  rather  than  as  the  free  alkaloid.  Of  course, 
this  bare  outline  omits  the  details  of  purification  employed  in  each  case, 
these  details  being  taken  up  in  discussing  the  individual  drugs. 

CXASSmCATION  OF  ALKALOIDS 

Pyridine  derivaiives: 

Pipeiidine. 

Piperine. 

Goniine.  Nicotine. 

Pilocaipine,  U.S.?.  Sparteine,  U.S.P. 

Tropine  derivativea: 

Tropine.  Hyoecine. 

Atropine,  U.S.P.  Hyoscyamine,  U.S.P. 

Homa tropine,  U.S.P.  Cocaine,  U.S.P. 

Scopolamine,  U.S.P.  Beta-eucaine,  U.S.P. 

Quinoline  derifnUives: 

Quinine,  U.S.P.  Strychnine,  U.S.P. 

Quinidine.  ^  Veratrine,  U.S.  P. 

Cinchonine,  U.S.P. 

Cinchonidine,  U.S.P. 

Phenylcinchoninic  acid,  U.S.P. 
Isoquinoline  derivatives: 

Isoquinoline.  Hydrastine,  U.S.P. 

Hydrastinine,  U.S.P.' 
Phenanthrene  derivatives: 

Morphine,  U.S.P.  Codeine,  U.S.P. 

Diacetvl-inorphine,  U.S.P. 

Ethyl-morphme.  U.S.P. 

Apomorphme,  U.S.P. 
UnaUoUed: 

Physostigmine,  U.S.P.  Pelletierine,  U.S.P. 

Aconitine,  U.S.P.  Emetine,  U.S.P. 

Colchicine,  U.S.P.  Comutine. 

The  other  alkaloids,  such  as  gelseTnine,  cissampeliney  etc.,  are  but 
little  understood. 

Note, — In  the  table  just  given,  alkaloids  to  which  the  initials  ''U.S.P."  are  ap« 
pended  are  official  either  as  free  alkaloid  or  as  a  salt.  In  other  words,  it  does  not 
necessarily  mean  that  the  free  alkaloid  is  official,  nor  that  none  of  its  salts  is  official. 

Group  I. — The  Pyridine  Derivatives 

The  chemistry  of  pjrridine  has  already  been  considered  on  p.  795. 
Its  hydrogen  compound,  hexahydropyridine,  Cj,HnN,  is  called  piperi- 
diney  and  was  discovered  by  Rochleder  in  1849  on  heating  piperine 
with  soda  lime. 

Piperidine  is  obtained  from  coiUwerine  (or  perUarnethyUne  diamine)^  a  substance 
found  in  decaying  flesh.  On  heating  this  body  ammonia  is  driven  off,  with  the  for- 
mation of  piperidin<»,  as  shown  below: 

Cadaverine.  Piperidine. 

/CH,— CH,NH,  /CHr-CH,v 

CHt(  +  heat      =     NH,     -h     (:H,<  >NH. 

CH,— (^HjNH.  ^CH,— CH,/ 

Piperidine  is  here  mentioned  not  because  of  its  value  in  pharmacy,  but  because 
its  propyl  derivative  is  an  alkaloid  of  importance  by  reason  of  being  the  first  alkaloid 
made  synthetically.     This  alkaloid  is  coniine.     Caniine  was  isolated  by  Giesecke  in 
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1827  from  the  fruit  of  Conium  macukUum.     It  is  alpharpropyl-piperidine,  And  tit 
synthesis  was  accomplished  by  Ladenberg  in  1886  by  reduction  ot  allyl-pyndiiie: 

Allyl-pyridine.  Coniine. 

CH  -  CH— CH,  CHf-CHr-^CH, 

C— C  CHr-CH 

/        \  /  \ 

HC  N       +    8H     -     CH,  NH 

c=c  CHf— cri, 

H    H 

Synthetic  coniine  is  identical  with  the  natural  product  obtained  tmm  odnimn, 
except  that  it  is  optically  inactive,  while  the  natural  coniine  is  dextrogyrate.  As 
already  mentioned  on  p.  615,  when  an  inactive  form  of  an  optically  active  chemieftl 
is  known,  it  usually  consists  of  equal  quantities  of  the  dextrogyrate  and  the  lsBVOj|y- 
rate  forms  of  this  substance.  Followmg  this  theory,  the  inactive  synthetic  oonitne 
must  be  a  mixture  of  the  dextrogyrate  and  the  Isevogyre  alkaloid.  Now,  if  the  natunJ 
coniine  is  the  dextrog3rre,  while  the  artificial  is  a  mixture  of  the  dextrogjrre  with 
Isvogyre.  it  follows  that  if  Isevogyre  is  removed,  the  dextrogyre  will  remain,  and  by 
reason  ot  this  theory  an  effort  was  made  to  remove  the  IsvoKyrate  form  from  tlie 
synthetic  inactive  product  by  special  crystallisations,  and  a  product  exactly  identical 
with  the  natural  was  obtained. 

As  mentioned  above,  coniine  is  the  alkaloid  found  in  Conium  mactdatum,  and  is 
rarely  used  in  medicine. 

IHperina  (U.S.P.  VIII),  or  piperin,  is  a  feebly  basic  substance  obtained  from 
pepper.  In  preparing  it,  powdered  pepper  is  boiled  for  fifteen  minutes  with  milk  of 
lime.  The  mixture  is  evaporated  to  dryness  on  a  water-bath  and  the  piperine  is  ex- 
tracted from  the  residue  with  ether.  The  crude  piperine  is  then  recrystallized  from 
alcohol. 

Piperine  is  the  combination  of  piperidine  with  piperinic  acid,  and  has  been  made 
S3mthetically  from  these  substances,  viz. : 

Piperidine.  Piperinic  acid. 

CH  -  GH— CH  -  CH— COOH 


H,C 


CH,  C 

\  /\ 

CH,  +  H,C        CH 


H,C       CH, 

\/ 
NH 


H,0-h       i 
I.C 


Piperine. 
CH, 

H,C        CH, 


H,C       Cv 


H,C        CH, 

Y 


CO— CH  «  CH— CH  -  CH 

i 

HC       CH 

Likewise^  when  treated  with  alcoholic  potassa,  piperine  splits  into  piperidine  and 
piperinic  acid. 

As  piperine  does  not  readily  form  salts  with  acids,  some  authorities 
no  longer  consider  it  an  alkaloid,  the  last  pharmacopoeia  seeming  to 
hold  to  that  opinion  by  defining  it  as  *'a  feebly  basic  substance." 
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Piperine  is  a  useful  antiperiodic,  given  in  3-gram  doses. 

PUocarpine. — Composiiion. — The  formula  of  pilocarpine  is  supposed  to  be — 

CH, 
C,Hs  — CH    «    CH    —  CH,  —   C      —  N\ 

COO  — CH,  CH  —  n/' 

Bxtradion, — Jaborandi  in  fine  powder  is  moistened  with  sodium  carbonate  solu- 
tion and  then  extracted  with  warm  benzene.  The  benjsene  percolate  containing 
the  free  alkaloid  is  shaken  with  diluted  hydrochloric  acid  (which  dissolves  the  alkaloid 
18  hydrochloride),  and  the  separated  acid  liquid  is  made  alkaline  with  sodium  car- 
bonate solution  and  then  shaken  out  with  chlorofonn.  The  chloroform  solution  of 
the  free  alkaloid  is  next  evaporated^  the  crude  alkaloid  taken  up  with  diluted  nitric 
mekL  and  the  nitrate  thus  purified  by  recrystallization  from  alcohol. 

The  free  alkaloid  can  be  obtained  frpm  the  nitrate  by  making  its  aqueous  solu- 
tion alkaline  with  ammonia,  shaking  out  with  chloroform,  and  evaporation  of  the 
ehloioform. 

The  "shaking  out"  with  chloroform  will  be  explained  in  Part  V, 
under  Extraction  with  Immiscible  Solvents. 
The  following  salts  of  pilocarpine  are  official. 

PILOCARPmiE  HYDROCHLORID1TM— Pilocarpine  Hydrochloride 
(Pilocarpin.  Hydrochl. — Pilocarpine  Chloride) 

The  hydrochloride   (CiiHieOiN,.HCl«244.62)  of    an    alkaloid  obtained    from 
pilocarpus.     Preserve  it  in  well-closed  containers,  protected  from  light. 
Swnmarvsed  Descriplion. 

Colorless  translucent  hygroscopic  crystals;  faintly  bitter  taste;  soluble  in  about 
0.3  part  of  water,  in  about  2.4  parts  of  alcohol  and  in  about  540  parts  of  chloroform; 
insoluble  in  ether;  when  dried,  it  melts  between  195"*  and  IdS^'O.  For  details  see 
U.SP. 

Color  Test. — When  the  proper  amount  of  the  salt  is  treated  with  solution  of 
hydrogen  dioxide  solution  and  benzene,  then  shaken  with  potassium  dichromate  solu- 
tion, the  benzene  layer  turns  blue  and  the  aoueous  layer  is  yellow. 

For  tests  for  identity  and  for  impurities:  Otner  alkaloids  (color  test  just  given) :  also 
no  turbidity  on  adding  to  a  solution,  ammonia  water  or  potassium  dichromate  T.S.). 
Readily  carbonizable  matter  (does  not  color  sulphuric  acid  more  than  faint  yellow) 
see  U.8.P.,  p.  321. 

Remarks, — The  color  produced  with  sulphuric  acid  and  potassium 
dichromate  is  quite  characteristic,  each  alkaloid  giving  a  different  shade 
with  the  combination.  In  the  case  of  pilocarpine  a  grass-green  color 
is  produced.  The  salts  of  pilocarpine,  like  the  drug  pilocarpus,  are 
valuable  sudorifics  and  sialagogues. 

Dose, — By  mouth,  10  milligrammes  (V^  grain).  Hypodermic,  5 
milligrammes  (K2  grain), 

PILOCARPINiE  NITRAS— Pilocarpine  Nitrate 
(Pilocarpin.  Nit.) 

The  nitrate  [CuHieOiNa.HXOa  =  271. 171  of  an  alkaloid  obtainod  from  pilocarpus. 
Preserve  it  in  well-closed  containers,  protected  from  light. 
Summarized  Description. 

Shining  cr>'.stals ;  soluble  in  about  4  parts  of  water;  and  in  about  60  parts  of  alcohol ; 
insoluble  m  chloroform  and  ether;  melts  between  170**  and  173**.  For  details  see 
U.S.?.     Otherwise  like  pilocarpine  hydrochloride. 

For  tests  for  identity  and  for  impurities:  Chloride  (the  silver  nitrate  test)  see  U.S.?., 
p.  322  and  also  Part  V  of  this  book. 

Medical  Properties. — Used  just  like  the  hydrochloride. 
Dose. — See  the  hydrochloride. 
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Nicotine. — Nicotine  was  isolated  from  tobacco  by  Poaselt  in  1828.  In' 
tions  show  that  tlus  alkaloid  is  piperidyl-tetrahydro-methyl-pyrrol,  the 
formula  of  which  is  given  below.  The  structural  formula  was  worked  out  bv'  Pfetei 
and  Crepieux  in  1895,  whose  work,  however^  did  not  lead  to  the  synthesis  oi  the  al- 
kaloid, but  only  as  far  as  nicotyrin,  the  denvative  of  nicotine  shown  in  the  graphic 
formulas  given  below: 

Nicotinic  acid.  Nicotinic  acid  amide.  Amido-pyridine. 

CH  CH  CH 

^"^  y^  y^ 

[HC   O— COOH     HC   C— CONH,     HO   CNH, 
HC   CH  HC   CH  HC   CH 

Y  Y  Y 

Nicotyrine.  Nicotine. 

H  H 

CH  C  NH  C  N— CHt 

/V        /CH  -  CH,  /\  /\  /\  /\ 

HC     C— N<^  I  HC      C C      CH  HC      C CH  CH, 

HC    CH  "        *         HC      CH  HC — CH       HC      CH       G— CH, 

Y  Y  Y      =• 

Sparteine. — The  structural  formula  of  this  alkaloid  is  supposed  to  be: 
C C 

CH,  CH,     CH,  /  \ 

III  H,cf  I  CH, 

CH,CH   CH,     CH,  I  L 

\   I     /  H,C  6h, 


\ 


N-^ 


SPARTSmiE  SULPHAS— Sparteine  Sulphate 
(Spartein.  Sulph.) 

The  sulphate  [CiiH,«N,.H,S04+5H,0» 422.39]  of  sparteine,  a  liquid  alkaloid 
obtained  from  Cytistia  Scoparius  (Linn6),  Link  (Fam.  Legutninosa).     Preserve  it  in 
well-closed  contamers,  protected  from  light. 
Summarized  Description. 

Colorless  rhombohedral  hygroscopic  crystals  or  crvstalline  powder;  slightly  saline, 
bitter  taste;  soluble  in  about  1.1  parts  of  water  and  in  about  2.4  parts  of  alcohol; 
insoluble  in  chloroform  and  ether;  leaves  not  more  than  0.1  of  1  per  cent,  of  ash.  For 
details  see  U.S.?. 

For  tests  for  identity  &nd  for  impurities:  Readily  carbonisable  matter  (makes  color- 
less solution  in  sulphuric  acid).  Ammonium  salts  (no  ammoniacal  odor  on  gently 
heating  with  potassium  hydroxide  solution).  Aniline  (does  not  give  the  isonitriw 
reaction)  see  U.S.P.,  p.  401. 

Extraction. — The  drug  is  extracted  with  acidulated  water,  the  liouid  made  al- 
kaline with  sodium  hydroxide,  and  from  this  alkaline  liquid  the  alkaloid,  which  is 
volatile,  is  separated  by  distillation.  It  is  purified  by  dissolving  in  diluted  hydro- 
chloric acid,  evaporated  to  dryness,  and  the  alkaloid  freed  by  treatment  with  potas- 
sium hydroxide  is  redistilled.  The  salts  are  made  from  the  alkaloid  by  treatment 
with  the  appropriate  acid. 

Remarks, — Sparteine  sulphate  is  a  valuable  diuretic 
Dose. — 10  miUigrammes  {%  grain). 
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Group  II. — The  Tropine  Derivatives 

The  very  important  alkaloids  of  the  nightshade  famiUes  are  deriva- 
tives of  tropine,  this  being  an  artificial  alkaloid  which  is  a  decomposition 
{>roduct  of  atropine,  and  since  its  structure  is  similar  to  that  substance 
rem  which  it  is  derived,  chemists  consider  it  as  the  base  upon  which 
atropine  is  built. 

The  synthesis  starts  with  a  substance  containing  a  rins  of  seven  carbon  atoms, 
eytioheptene  (Fig.  1).  From  this  the  dimethyl-amiao  combination  (Fig.  2)  is  pre- 
pared and  this  with  hydrochloric  acid  and  subsequent  distillation  yieub  trtypidine 
(Fig.  3),  which  on  treatment  with  caustic  alkalies  yields  tropine  (Fig.  4). 

Fig.  1  Fig.  2. 

CH,  CH 

HC      CH,  HC      CH 

HC      CH,  HC      CH— N(CH,), 

H,C— CH,  H,C  — CH: 

Fig.  4. 

Fig.  3.  I 

CH  cn 

/        \  /         \ 


H,C  CH  H,C  CH, 

HC  —  CH,—  CHjCH  HC— CHt— CH,— CH 

\    / 

\n/ 

I 

CH, 

It  will  be  seen  that  this  synthesis  starts  with  a  rin^  of  seven  carbon  atoms  and 
by  introduction  of  one  amido  group  becomes  a  pyridine  ring  with  a  chain  of  two  carbon 
atoms  extending  from  pyridine  carbon  atom  3  to  carbon  atom  5. 

(1) 
C 

/\ 

(6)C  C(2) 

I  ! 

;  r 

(5)C  — C  — C  — C(3) 

\  / 

^/ 
N 

^4) 

ATROPINA— Atropine 

(Atrop.) 

An  alkaloid  [Ci7H„NOi»289.19j  obtained  from  belladonna  and  from  some  other 
plants  of  the  Solanacect.  Preserve  it  in  well-closed  containers,  protected  from  light. 
Summarized  Desenptian. 

White  rhombic  prisms;  extremely  poisonous;  soluble  in  about  455  parts  of  water 
and  in  about  1.5  parts  of  alcohol;  also  soluble  in  glycerin,  chloroform  and  ether; 
melts  between  114*  and  116°C.     For  details  see  U.S. P. 
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For  iestifor  iderdity,  and  for  impwrUies:  Readily  carbonisable  matter  Cnot  c 

more  than  faint  yellow  by  sulphuric  acid).  Foreign  alkaloids  (acidulated  solation 
not  precipitated  by  platinic  chloride).  Apoatropine  or  belladonnine  (acidulated  eola- 
tion made  turbid  by  adding  sodium  hydroxide  solution;  but  not  by  adding  i^mm^M>i^ 
water  under  proper  conditions  see  U.S. P..  p.  68. 

Extraction.— ^The  alcoholic  percolate  from  belladonna  is  made  alkaline  bv  iieai- 
ment  with  milk  of  lime  and  then  filtered.  The  filtrate  (a  solution  of  free  alkaloid) 
is  acidulated  with  diluted  sulphuric  acid,  freed  from  fat  and  resin  by  evaporation  of  the 
alcohol,  and  takine  up  with  acidulated  water.  The  acidulated  aqueous  ffltrate  is 
then  treated  with  alkali,  and  the  free  alkaloid  thus  precipitated  is  washed  with  watett 
dissolved  in  alcohol,  and  crystallized  from  this  solution  by  addition  of  a  little  water. 

Remarks. — Atropine  is  a  tropine  tropate,  and  can  be  made  by  treat- 
ing tropine  with  tropic  acid  in  the  presence  of  hydrochloric  acid. 

CHiOH 
Tropic  acid  is  phenyl-hydracrylic  acid,  CHCOOH  and  when  it  is  com- 

C.H4 

bined  with  tropine,  the  product  of  the  union — atropine — is  assumed  to 
have  the  following  formula: 

CHiOH 

CH ()— CX)— CH 


C.H. 


H,C 
HC— CH,— CH,— CH 


Vitali's  reaction  for  atropine  is  interesting.  When  the  alkaloid  is 
treated  with  fuming  nitric  acid  and  evaporated  to  dryness,  and  a  drop  of 
potassium  hydroxide  be  added  to  the  dry  residue,  it  will  give  a  videt- 
blue  color,  and  if  the  residue  is  again  covered  with  alcohol,  the  isonitii] 
odor  (p.  581),  is  evolved.  The  color-reaction  part  of  Vitali's  test  is 
given  in  the  present  pharmacopcBia. 

Atropine  is  a  sedative  and  mydriatic. 

Dose. — ^0  milligramme  (H20  grain). 

ATROPINiE  SULPHAS— Atropine  Sulphate 
(Atrop.  Sulph.) 

The  sulphate  [(Ci7ll«NO,),H5S()4-hH2()  =694.49)  of  the  alkaloid  atropine. 
Summarized  D€6crij)tion. 

White  crystalline  efflorescent  powder  or  microscopical  needles  or  crystals;  ymj 

r>i8onous;  soluble  in  about  0.4  part  of  water,  in  about  4  parts  of  alcohol  and  in  abosi 
1  parts  of  glycerin;  less  soluble  in  chloroform:  sparingly  soluble  in  ether,  respoodi 
to  the  barium  chloride  reaction  for  sulphates.     For  details  see  U.S.P.,  p.  68. 
For  other  teatSy  and  for  impurities:  see  atropine. 
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Remarks, — Atropine  sulphate,  being  more  soluble  than  the  uncom- 
bined  alkaloid,  is  generally  used  instead  of  the  latter. 
Dose.^io  milligramme  (H20  grain). 

HOMATROPINiE  HYDROBROMIDUM— Homatropine  Hydrobromidc 
(Homatrop.  Hydrobr*— Homatropine  Bromide) 

The  hydrobromide  [CnHiiNO».HBr -356,111  of  homatropine.  au  alkaloid  ob- 
tAined  by  the  condensation  of  tropine  and  mandelic  acid.  Pr^erve  it  in  well-closed 
coDtaiaers,  protected  from  light. 

■       Summarized  Descriplicm. 
White,  odorless,  crystalline  powder  or  rhombic  prisms;  very  potsonotis;  solutions 
dilate  the  pupil  of  the  eye;  soluble  in  about  6  parts  of  water,  in  about  32  parts  of  al- 
cohol and  in  about  630  parts  of  chloroform.     For  details  see  U.S. P. 

For  fex/a /or  i^n/i(f/ and  for  impurities:  Foreign  alkaloids  (aqueous  8<»lution  not 

precipitated  by  tannin;   acidulated   sc^lution  not  precipitated  bv  platinic  chloride; 

^       chloroform ic  extract  of  the  f recti  alkaloid,  on  evaparation,  colored  brick-red  by  mer- 

B       curie  chloride). _  Atropine^,  hyoacyamine^  or  hyoscine  ^does  not  respond  to  Vitali** 

H       reactioi 

I  Aei 

I      densat 

■  Its 


reaction  see  U.S. P.,  p-  213. 

Remarks. — Homatropine  is  an  artificial  alkaloid  made  by  the  con- 
densation of  tropine  and  mandelic  acid.     It  is  phenyl-glycocoH- tropin. 

HtC  CH, 

HC— CH,— CHiCH 

CH, 


\ 


I 

P 


Its  action  is  similar  to  atropine,  but  is  less  poisonous.  As  a  mydriatic 
—a  dilator  of  the  pupil  of  the  eye—it  is  preferable  to  atropine,  because 
it  works  more  rapidly. 

Do^e, — }/i  milligramme  (H20  grain). 

Hyoscyamine. — Hyoscyamine,  as  the  formula  CitHs«NOi  shows,  is 
isomeric  with  atropine,  and  when  either  atropine  or  hyoscyamine  is 
treated  with  weak  bar>^ta  water,  both  split  into  tropic  acid  and  tropine. 
When  it  is  said  that  hyoscyamine  and  atropine  are  isomeric,  it  must 
not  be  understood  that  the  two  are  identical,  for  we  have  already  learned, 
when  considering  tartaric  acids  (p.  615),  that  there  may  be  many 
chemicals  having  similar  formula,  but  diflferent  characteristics. 

Amenomiya  has  shown  that  atropine  (which  is  optically  inactive) 
consists  of  the  official  hyoscyamine  (which  is  Uevogyre)  and  a  dextro- 
gyrate alkaloid  isomeric  with  hyoscyamine. 

Bxiractwn. — Hyoscyamine  is  extracted  either  from  the  mother  liquor  left  after 
atropine  crystallization  or  from  hyo^cyamus  seeds  freed  from  fat  by  percolation  with 
petroleum  ether.  The  fat-free  8eed«  are  extracted  with  85  per  cent,  alcohol  acidu* 
lated  with  hydrochloric  acid,  the  alcohol  evaporated  from  percolate  in  vacuo,  and 
the  watery  residue  a^ain  treated  with  petroleum  ether  or  cfiloroform  to  remove  fat 
and  c^lor.  The  liquid  is  then  made  alkiilinc  with  potassium  carbonate  and  shaken 
out  with  chloroform.  The  chloroform ic  solution  is  then  evaporated  at  low  tempera- 
ture, and  the  crude  alkaloid  that  remains  is  purified  by  crystallisation  from  diluted 
•ulphunc  acid  solution.  From  this  crystalline  sulphate  the  alkaloid  can  be  obtained 
by  making  its  aqueous  solution  alkaline,  shaking  out  with  chloroform,  and  evaporate 
the  chloroformic  solution. 
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The  pharmacopGeia  provides  in  the  gold  chloride  test  the  method 
of  distinguishing  the  hyoscyamine  from  atropine.  Hyoscyamine,  like 
atropine,  is  not  precipitated  by  platinic  chloride  test  solution,  as  are  most 
of  the  alkaloids.  Free  hyoscyamine  is  not  official,  but  its  hydrobromide 
and  sulphate  are. 

HYOSCYAMINS  HYDROBROMmUM— Hyoscyamine  HydrobnMiiide 
(Hyoscyamin.  Hydrobr. — Hyoscyamine  Bromide) 

The    hydrobromide     [CnHtsNOa.HBr^-' 370.12]    of    hyoscyamine,    an    alkaloid 
obtained  from  hyoscyamus  and  other  plants  of  the  Solanacece.     Preserve  it  in  well- 
closed  containers,  protected  from  light. 
Summarized  Description, 

White  prismatic  deliquescent  crystals;  very  poisonous;  solutions  dilate  the  pupil 
of  the  eye;  soluble  in  about  2  parts  of  alcohol  and  in  about  2.5  parts  of  chlorotorm; 
very  soluble  in  water:  sliehtly  soluble  in  ether;  aqueous  solution  is  levorotatory; 
melts  at  152°C.    For  details  see  U.S.P. 

Color  Tests. — On  shakins  aqueous  solution  containing  some  chlorine  water  with 
chloroform,  the  latter  turns  brown.     Also  Vitali's  reaction.    See  U.S.P.,  p.  224. 

Impurities. — Atropine  or  scopolamine  (behavior  of  gold  double  salt).  Other  al- 
kaloids (solution  not  precipitated  by  platinic  chloride).  Carbonixable  impurities  (tul- 
phuric  acid  solution  not  colored  more  than  faint  yellow.). 

EztractUm. — See  under  Hyoscyamine. 

Remarks. — This  salt  has  an  effect  similar  to  atropine. 
Dose, — ^10  milligramme  (3^200  grain). 

Hyoscyaminae  Sulphas  (U.S.P.  VIII;,  or  hyoscyamine  sulphate  (CiTHuNOi)sHtSO«y 
is  used  the  same  as  the  hydrobromide  and  in  the  same  dose. 

Hyoscine. — This  alkaloid  has  the  formula  C17H11NO4,  and  is  isomeric  with  scopo- 
lamine (see  below).  Some  time  since  there  was  much  controversy  relative  to  the  com- 
position of  hyoscine,  some  authorities  claiming  it  was  isomeric  with  atropine  and 
hyoscyamine.  The  present  pharmacopceia  takes  the  view  that  it  is  the  same  as 
scopolamine  and  therefore  includes  the  formerly  official  hyoscine  hydrobromide  in  the 
monograph  on  scopolamine  hydrobromide. 

Hyoscine  is  maide  from  the  mother  liquor  remaining  after  removal  of  hyoSscy amine 
from  the  seed  of  hyoscyamus  or  stramonium,  by  treating  the  liquor  with  hydrobromic 
acid,  and  crystallizing  the  resultant  hydrobromide. 

The  crude  salt  is  purified  by  formation  of  the  double  chloride  of  the  alkaloid  and 
gold,  and  eventual  separation  of  the  gold  by  use  of  hydrogen  sulphide. 

SCOPOLAMINiE  HYDROBROMIDnM— Scopolamine  Hydrobromide 

(Scopolamin.  Hydrobrom. — Hyoscine  Hydrobromide — Scopolamine 

Bromide) 

The   hydrobromide   (Ci7H,,N04HBr4-3H,0«  438.15]   of   laevorotatory  scopola- 
mine, also  known  as  hyoscine,  obtained  from  various  plants  of  the  Solanaee€t.     Pre- 
serve it  in  well-closed  containers,  protected  from  light. 
«Sf  M  m  m  (I  rized  Descri  pt  ion . 

(yolorlos8  transparent  sUghtly  efflorescent  rhombic  cr>'stals,  ver\'  poisonous;  soluble 
in  about  1.5  parts  of  water  and  in  about  16  parts  of  alcohol;  sUghm'  soluble  in  chloro- 
form: insoluble  in  ether;  when  dried  it  melts  between  190**  and  19z**C.;  lsBVoiotator>*. 
For  act  ails  see  U.S.P. 

For  tenths  for  identity  and  for  impurities:  Foreign  alkaloids  (solution  not  made 
turbid  by  ammonia  water;  only  slight  turbidity  on  adding  potassium  hydroxide  solu- 
tion). Apoatropine  (docs  not  decolorize  permanganate  solution).  Carbonixable  im- 
purities (sulphuric  acid  solution  not  more  than  faintly  yellow).  Morphine  (oran|B^» 
not  red  color,  on  adding  nitric  acid  to  the  sulphuric  acid  solution)  see  U.S.P.,  p.  3/2. 

Uses, — Similar  to  hyoscyamine. 
Dose. — ^0  milligramme,  (V^oo  grain). 
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COCAINA— Cocaine 
(Cocain.) 

An  alkaloid  [CitH,iNO«  or  CsHi,(C«H»CO)NO.COOCH,» 303.18]  obtained  from 
EruihroxyUm  Coca  Lamarck  and  its  varieties  (Fam.  Erthroxylacea),     Preserve  it  in 
well-closed  containers  protected  from  light. 
Summarized  Description. 

Large  colorless  four-sided  or  six-sided  monoclinic  prisms,  or  white  crystalline 
powder;  soluble  in  about  600  parts  of  water  and  in  about  5  parts  of  alcohol:  dso  soluble 
in  chloroform,  ether  and  olive  oil;  melts  between  96°  and  98°C.    For  details  see  U.S.P. 

For  teste  jor  identity  and  for  im-puritiee  see  cocaine  hydrochloride. 

Extraction, — Coca  leaves  are  extracted  with  0.5  per  cent,  sulphuric  acid,  the  per- 
oolate  concentrated,  made  alkaline  with  sodium  carbonate,  and  shaken  out  with  kero- 
sene. The  kerosene  solution  is  shaken  with  acidulated  water,  alkaloid  precipitated 
from  the  aqueous  liquid  by  addition  of  sodium  carbonate,  and  the  freed  alkaloid 
obtained  by  evaporation  of  the  ethereal  solution  is  purified  by  again  dissolving  in 
acidulated  water,  precipitation  with  alkali,  and  recr3rstallization  from  alcohol  or 
ether. 

Remarks. — This  important  alkaloid,  which  was  first  isolated  from 
ooca-leaves  by  Niemann  is  now  known  to  be  benzoyl-methyl-ecgonine, 
the  ecgonine  being  a  carbonic  acid  derivative  of  tropine.  A  comparison 
of  the  formulas  of  the  two  substances,  ecgonine  and  cocaine,  is  given 
below: 

Ecgonine.  Cocaine. 

CHOH  HCO— COCtH. 


H,C  CH— COOCH. 

HC— CH,— CHr-CH 


Dose. — 16  milligrammes  (J^  grain).  Used  in  Oleale  of  Cocaine 
(p.  215). 

COCAINA  HYDROCHLORIDUM— Cocaine  Hydrochloride 
(Cocain.  Hydrochl. — Cocaine  Chloride — Cocainum  hydrochloricum  P.I.) 

The  hydrochloride  IC,7H„N04.HC1  =339.651  of  the  alkaloid  cocaine. 
Summarized  Description, 

Colorless,  transparent  monoclinic  prisms,  or  flaky  lustrous  leaflets,  or  white  crys- 
talline powder;  soluble  in  about  0.4  part  of  water  in  about  2.6  parts  ot  alcohol  and  in 
about  18.5  parts  of  chloroform;  also  soluble  in  glycerin;  insoluble  in  ether;  Isvoro- 
tatory;  melts  between  183°  and  19rC.     For  detads  see  U.S.P. 

For  tests  for  identity  and  for  impurities:  Cinnamvl-cocaine  (acidulated  solution 
does  not  readily  decolorize  permanganate).  Isatropyl-cocaine  (treated  under  proper 
conditions  with  ammonia  water,  the  supernatant  liquid  is  not  milky).  Reaaily 
carbonizable  matter  (sulphuric  acid  solution  not  more  than  slight  yellow).  See  U.S.P., 
p.  117. 

Remarks, — This  soluble  salt  of  cocaine  is  the  one  generally  used 
whenever  cocaine  is  indicated. 

Sterilized  cocaine  solutions  are  now  in  some  demand.     These  can  be 
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made  by  heating  a  2  to  4  per  cent,  solution  between  1 10*  and  1 J 
provided  the  glass  vessel  employed  does  not  contain  free  alkali. 

While  cocaine  was  isolated  as  far  back  as  1855,  the  use  of  the  alkaloid 
dates  from  the  last  tliirty  years,  a  demand  for  the  product  not  being  j 
started  until  local  anesthetic  action  of  co€aine  had  become  known  in  i 
1884.     When  small  quantities  of  cocaine  are  rubbed  on  the  mucous  mem- 
brane or  injected  beneath  the  skin,  a  benumbing  of  the  nerves  in  that 
inmiediate  neighborhood  results,  and  so  thorough  is  this  insensibility 
that  operations  can  be  performed  without  pain  where  great  agony  would 
be  produced  were  the  parts  not  cocainized.     On  account  of  this  valuable 
action  of  cocaine  its  use  in  all  minor  surgical  operations  spread  widely, 
particularlj^  in  dentistry  and  operations  on  the  nose  and  throat.     From  i 
its  original  legitimate  purpose  cocaine  has  been  prostituted  into  produce  ^ 
ing  a  sedative  action  in  cases  where  wholly  unnecessary.     This  is  par* 
ticularly  true  of  catarrh  powders,  and  it  is  through  the  use  of  such  catarrh 
powders  containing  cocaine  that  the  abuse  of  the  drug  increased  througli- 
out  the  country,  until  it  became  necessary  to  pass  a  rigid  national  law 
preventing  its  use  except  upon  physician's  prescriptions. 

Dose.— 15  milligrammes  (J^  grain). 


BETAEUCAmiE:  HYDROCHLORIDIUM— Betaeucaine  Hydrochloride 
(Betaeucain.  Hydrochl. — Eucaine  Chloride — Eucaine) 

A  synthetic  derivative  of  piperidiiie,  containing^  when  dried  to  constant  weiRhij 
at  100 C,  not  less  than  99  per  cent,  of  2,  6,  6-tnmethyl-4-bcnxoyl-oxy-pip€ndin«  ( 
CuHnNCHCl  or  CjH7N(CH,),(C.HiCOO)Ha -283.65], 
Sutufnarizcd  Dencriptiofi. 

White  crystalline  powder;  solublG  in  about  30  parts  of  water,  in  about  2$  pmrim  of ' 
alcohol  and  in  about  9  parts  of  chloroform.     For  details  see  U.S.F, 

For  UxtH  for  uletUily\  for  impurities:  Readily  carbonizable  matter  (isulphurie  mid 
solution  is  colorleiss).  Cocaine  and  alphaeucaine  (aolution  is  not  precipitated  by 
mercuric  chloride)  see  U.S.P.^  p.  77. 

For  a»fta^  see  Part  V. 

Remarks, — Tliis  new  official  is  a  synthetic  alkaloid^  the  hydrochloriid 
of  trimethyl-benzoyl-hydrox^^pipcridiDc, 

It  is  made  by  treating  diacetonamine — (a)  with  paraldehyde,  the  | 
product  reduced  by  use  of  metallic  sorlium  to  vinyl-di-acetone-alkamine 
{b)t  and  this  treated  with  benzoyl  chloride,  whereupon  the  free  ba» 
eucaine  (c)  results. 


(a) 
Diacetonamine, 


CH, 


(fc)  (c) 

Vinyl-di-acetone-alkaraiue.  ^exicaine. 


C(CH,), 
NH, 


CHOH 
H,C      CH, 

CH,HC      C(CH,), 

N 
H 


H 

a)COf.H* 

H*C      CH» 
H-tC      C(CHi)t 

ch/\/ 

N 
H 


It  will  be  seen  that  eucaine  has  no  chemical  connection  with  cocwm, 
but,  being  used  like  it,  is  considered  at  this  place.  It  ir  clairoed  that 
eucaine  is  an  cfficieDt  local  anesthetic,  and  that  it  does  not  produce  a 
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debi^g  habit,  as  does  cocaine.  Eucaine  possesses  the  advantage  over 
cocaine  that  it  is  stable  and  its  solutions  can  be  boiled,  thus  permitting 
sterilization.  Cocaine  when  heated  to  the  temperature  of  sterilization 
(llO^C;)  is  apt  to  decompose. 

Do8e. — Used  only  externally  as  local  anesthetic. 

Alplia-eacaine,  the  hydrochloride  of  benzoyl-methyl-tetra-methyl-oxypiperidine 
carboxylic-methyl-ester  is  used  like  beta-eucaine. 

Group  III. — Quinoline  Derivatives 

Quinoline  itself  has  already  been  discussed  on  p.  795,  where  the 
structural  formula  is  fully  explained,  and  here  reference  need  only 
be  made  to  the  alkaloidal  derivatives  of  this  base. 

Cinchonine  (CgHeN— C0H12OHNCH,)  is  one  of  the  three  official 
alkaloids  obtained  from  the  cinchona  bark.  Of  the  species  of  cinchona 
yielding  more  or  less  of  this  alkaloid,  it  is  found  most  abundantly 
in  Huanuco  cinchona.  The  structure  of  cinchonine  has  been  studied 
from  the  decomposition  products,  and  is  supposed  to  be — 

CH 

H,C      CHiCH— CH=CHt 
C.H,N— CHOH— HC      CH,  CH, 

\i/ 

N 

the  quinoline  base  being  attached  to  a  complex  piperidine  derivative. 


CINCHONINiE  SULPHAS— Cinchonine  Sulphate 
(Cinchonin.  Sulph.) 

The  sulphate  ((Ci,H„N,0),.HjS04+2H,0 -722.51]  of  an  alkaloid  obtained  from 
the  bark  of  several  species  of  cinchona.     Preserve  it  in  well-closed  containers  protected 
from  light. 
Summarized  Description. 

White  lustrous,  prismatic  crystals;  very  bitter  taste;  soluble  in  about  60  parts  of 
water,  in  about  10  parts  of  alcohol  and  in  about  69  parts  of  chloroform:  sparing!^ 
soluble  in  ether;  aqueous  solutions  are  dextrorotatory;  solution  in  diluted  sulphunc 
acid,  slightly  fluorescent.     For  details  see  U.S.P  ,  p.  350. 

For  testa  far  identity  and  for  impurities:  Quinine  or  cinchonidine  sulphate  (com- 
pletely soluble  in  150  parts  of  chloroform).  Keadily  carbonizable  matter  (sulphuric 
add  solution  not  more  than  faintly  yellow)  see  U.S.P.,  p.  114. 

Remarks. — Of  the  reactions  for  cinchonine,  the  only  one  calling  for 
special  attention  is  the  interesting  fact  that,  differing  from  quinine  and  cin- 
chonine, it  does  not  give  a  blue  fluorescence  in  acid  solutions.  Cinchonine 
is  used  as  an  antipyretic — to  reduce  fevers — and  as  a  remedy  for  malaria. 

Dose. — 150  milligrammes  (23^  grains). 

QUININA— Quinine 

(Quin.) 

An  alkaloid  [CsoH,40iNs+3H,0 -378.26]  obtained  from  the  bark  of  various 
species  of  Cinchona  (Fam.  Rvhiacea) .  Preserve  it  in  well-elosed  containers,  protected 
from  light. 
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Summarited  Description. 

Whjtep  microcrystaUiae^  efflorescent  powder;  alowly  developing,  but  tnteiiM  Bod 

persistent  bitter  taste;  soluble  in  about  1550  part«  of  water  ana  in  about  0,6  part  of 
alcohol;  also  soluble  in  chloroform  and  ether:  sparinKly  solubjc  in  ammonia  water, 
alcohol  solution  is  lanrorotatory;  solution  in  diluted  sulphuric  aeid  is  intenncly  fluore*- 
cent.     For  details  see  U.S.P.,  p.  350, 

For  te«/«  for  iderUity  and  for  impurUies:  Other  organic  matter  (sulphu :  '    nb* 

tion  is  not  more  than  light  yellow).     Morphine  (the  above  solution  not  r  \  bv 

nitric  acid).  Ammonium  salts  (no  ammoniacal  odor  on  heating  wkn  jj^-mTdtui 
hydroxide  solution).  Other  cinchona  alkaloids  (see  quinine  sulpnate)  see  ILH.P., 
p.  350. 

ExiractioTu — There  are  so  many  old  methods  of  extraction  of  the  cinchona  alkaloiil* 
found  in  the  literature  and  so  little  modem  information  on  the  subject,  that  the 
following  process,  given  by  Field,  is  offered  merely  as  a  type»  The  oark  is  mi^H 
with  about  one-fiftb  of  its  weight  of  slaked  lime  anil  is  then  extracted  with  a  mixture 
of  75  per  cent,  of  kerosene  and  25  per  cent,  of  fusel  oil.  The  percolate  is  them  sliaken 
out  with  6  ner  cent,  sulphuric  acid;  the  acid  layer  is  separate*!^  neutrahied  with 
saturated  solution  of  sodium  hydroxide  and  decolorized  with  animal  charcoal,  afltr 
which  it  is  filtere^i  into  lead-lined  crj^stallLzing  boxes.  After  twelve  hours  the  eg»- 
rated  crystals  arc  removed  from  the  mother  liquid  by  use  of  a  filter  pre.^*^.  TIjI:,  fimt 
crop  of  crystals  (chiefly  quinine  sulphate  with  some  ciochonidine  sulpha ti  >-!- 

tallued  until  a  pure  quinme  salt  is  obtained.     To  the  mother  liquor  men 1 1  ve, 

sodium  carbonate  solution  is  added  and  the  sepamting  alkaloids  are  dissolveil  mi  ililutrcl 
acid  and  are  recryst  alii  zed.  The  purified  alkaloidal  mixture  is  then  treated  with 
enough  tartaric  acid  to  make  a  normal  tartrate  and  as  a  result  the  tartrates  of  quinine 
and  cinchonidine  are  precipitated.  To  the  *'tartrated**  mother  liquor,  containing 
quinidme  and  cinchonine^  enough  tartaric  acid  is  added  to  make  acid  tar^  ^  ■  *  ■  -  Hich 
precipitate  from  !>oiling  solutions.     Tliis  cr>^stalline  precipitate  is  trea<  on- 

centrated  sulphuric  acid,  which  dissolves  the  quinidme;  the  residue  is  i  it«i 

with  the  kerosene-fusel  oil  mixture^  which  dissolves  the  remaining  qunnne  mid 
cinchonidine;  after  which  the  still  undissolve*!  cinchonine  is  crystallized  from  dihited 
sulphuric  acid.  In  other  methods,  gasoline  is  used  as  the  extracting  solvent;  th* 
quinidine  is  removed  by  use  of  ammonia  and  the  cinchonidine  is  precipitated  by  addition 
of  a  solution  of  Rochelle  s^ilt. 

Remarks, — This  iraportant  alkaloid  was  isolated  by  Pelletier  aod 
Caventou,  two  apothecaries  of  Paris  in^  1820.  Investigations  show  that 
quinine  is  a  methoxycinchonine,  C^H^(0CH3)N — ^GHOH — C»HuN. 

The  sypthesia  of  quinine  has  not  yet  been  accoraplished. 

Of  the  reactions  given  in  the  pharmacopoeia  quite  characteristic  is  the 
blue  fluorescence  produced  when  quinine  is  dissolved  in  acid.  A  verj* 
beautiful  test  is  the  thalleioquin  t^st;  which  is  given  in  the  Phamiaro- 
pceia,  consisting  of  the  treatment  of  a  faintly  acid  quinine  solution  witl* 
bromine  water,  and  the  excess  of  ammonia^  when  the  liquid  assumes  » 
vi\'id  green  tint. 

Another  characteristic  test  is  the  one  based  on  the  production  of 
herapathite,  the  green  crystals  of  quinine  iodosulphate  formed  when  the 
alkaloid  is  mixed  with  acetic  acid,  alcohol  and  sulphuric  acid  and  is  then 
treated  with  an  alcoholic  solution  of  iodine. 

Besides,  in  the  free  form,  quinine  is  recognised  by  the  pharmacopccii 
as  hi.sulphate,  hydrobroraide,  hydrochloride,  di-hydrochloride,  salicyUter 
sulphate  and  the  hydrochloride  with  urea.  Of  these  salts  of  quinine 
the  most  popular  is  the  sulphate.  Quinine  sulphate  is  only  sparingly 
soluble  in  water,  but  when  an  aqueous  mixture  of  the  sulphate  is 
treats  with  sulphuric  acid,  the  salt  rapidly  goes  into  solution.  This  is 
due  to  the  formation  of  the  bisulphate  of  quinine,  one  part  of  which 
dissolves  in  9  parts  of  water,  whereas  one  part  of  quinine  sulphate  re^ 
quires  725  parts  of  water  for  solution*  There  is  a  question,  however, 
as  to  the  wisdom  of  dispensing  quinine  solutions,  as  by  diBsolvtiig 
the  salt  its  bitter  taste  is  made  still  more  pronounced.  It  is,  in  fact, 
prefeiable  to  administer  the  same  in  a  mixture  with  a  "shake  wdl' 
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labely  and  in  such  a  mixture  the  taste  of  the  quinine  can  be  effectively 
masked  by  the  use  of  preparations  of  licorice,  such  as  ammoniated 
glycyrrhizin  or  an  aqueous  fluidextract  of  licorice  (such  as  is  now  official). 
Compound  syrup  of  sarsaparilla  has  also  been  found  useful  to  mask  the 
taste  of  quinine,  but  it  is  not  so  effective  as  are  licorice  preparations. 

There  has  been  a  great  demand  for  the  preparations  of  quinine  devoid 
(rf  the  disagreeable  taste.  For  adults  the  administration  of  quinine 
capsules  covers  the  need,  but  in  the  case  of  children  who  cannot  swallow 
capsules  some  liquid  method  of  administration  is  exceedingly  desirable. 
The  nearest  approach  to  a  palatable  quinine  liquid  is  a  licorice  combina- 
tion of  quinine,  as  cited  above.  There  have  been  put  on  the  market 
proprietary  liquid  preparations  purporting  to  contain  quinine,  but  investi- 
gation shows  that  such  preparations  contain  practically  no  quinine,  the 
less  bitter  and  also  less  effective  quinidine  being  used  instead.  Such  a 
preparation  is  the  syrup  of  quinidine  of  the  National  Formidary  (p,  203). 
In  fact,  practically  the  only  way  satisfactorily  to  administer  quinine 
internally  to  children  is  as  quinine  tannate  in  the  form  of  chocolate 
lozenges,  and  this  method  is  highly  satisfactory.  The  physiologic  effect 
of  quinine  can  also  be  secured  by  preparing  an  ointment  of  quinine  (the 
alkaloid  or  the  sulphate)  with  benzoinated  lard  or  petrolatum  and  lano- 
line,  this  ointment  being  applied  by  rubbing  under  the  armpits.  Oleate 
of  quinine,  N.F.  (p.  215),  can  be  used  for  the  same  purpose. 

Physicians  at  times  prescribed  quinine  with  licorice,  then  direct  addi- 
tion of  diluted  sulphuric  acid  to  dissolve  the  quinine.  In  such  combina- 
tion (see  p.  948)  the  sulphuric  acid  will  immediately  precipitate  the 
gjycyrrhizin  from  the  licorice  preparation,  producing  an  unsightly  mixture, 
and  at  the  same  time  one  which  is  nauseatingly  bitter. 

The  writer  knew  of  one  physician  who  prescribed  the  sulphate  under 
the  name  of  "Sulfat  de  pelletiere,"  the  object  of  this  peculiar  synonym 
being  the  same  as  actuated  the  physician  who  prescribed  the  same  sub- 
stance under  the  name  of  "sulphatis  Americanis  Australis"  (South 
American  sulphate).  In  each  case  the  patient  had  a  notion  that  quinine 
was  repugnant  to  her  system,  and  in  order  to  permit  the  administering 
of  same  without  arousing  her  suspicions,  these  peculiar  synonyms  were 
employed.  It  must  be  said,  however,  that  the  first  synonym  is  scarcely 
short  of  dangerous,  inasmuch  as  the  alkaloid  pelletierine,  obtained  from 
pomegranate  bark  (see  p.  827),  is  an  article  of  commerce,  and  now  official 
as  the  tannate,  and  "sulfat  de  pellet iere'*  should  be  left  to  designate  the 
sulphate  of  this  alkaloid. 

In  view  of  the  full  description  of  quinine  and  its  salts  just  given,  it  is 
now  necessarj'^  merely  to  insert  the  pluirmacopceia  data  relative  to  the 
official  salts  of  quinine. 

Dose. — As  tonic,  100  millignimmes  (Pj  grains);  as  anti-malarial  at 
least  1  gramme  (15  grains)  daily. 


QUmiNiE  BISULPHAS— Quinine  Bisulphate 

(Quin.  Bisulph.) 

The  acid  sulphate  (CoHmOjXj.HsSO*^?!!?!^  =  .548.41]  <»f  tho  alkaloid  quinine. 
Preoerve  it  in  well-closed  containers,  protertod  from  lipht. 

Summarized  Descriplion. 

Colorless,  transparent,  efflorescent  orthorhonibic  crystals  or  Kmall  needles;  very 
bitt«r  taste;  turns  yellow  on  exposure  to  light;  soluble  in  about  9  parts  of  water,  in 
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about  18  parts  of  alcohol  and  in  about  18  parts  of  glycerin ;  ■paringly  aoluble  in  chJoftK 
form  and  ether.     For  details  see  ILS.P. 

For  tests  for  identity  and  for  impuritieSf  see  quinme  siiiphat^. 

Dose, — See  Quinine. 

QUININ-ffi  HYDROBROMIDnM— Quinine  Hydrobromide 
(Quin,  Hydrobr* — Quinine  Bromide) 

The    hydrobronnide    (CsoH,iOsN,;ilBr+H,0«423.16]  of  the  nlkAtoid   quintot.] 
Preserve  it  in  well-closed  containera,  pi-ot^cted  from  light. 
Summarised  D«8cripiion, 

Wliite,  light,  efflorescent,  silkv  needles;  very  bitter  taatc;  soluble  in  about  40  ] 
of  water^  in  about  0»7  part  of  alcohul,  in  about  8  parts  of  lelycerin  aad  in  abou 

Cart  of  chloroform;  leas  soluble  in  ether;  a^jlution  in  dihited  sulphuric  acid  has  m  ^ 
lue  fluorescence.     For  details  see  U.S. P. 

For  testa  for  ideniiiy  see  U.S. P.,  p.  352.     For  impurities:  Carbonizable  matter  aodH 
morpbinei  see  Quinine.     Barium  and  sulphate*  see  Part  V  at  this  book.     Oilier  ciiachon* 
alkaloids  (modified  Kemer's  test),  sec  p.  813. 

Dme, — See  Quinine. 

QUININE    ET    UREiE    HYDROCHLORIDUM— Quinine    and    Drea 

Hydrochloride 

(Quin.  et  Urea.  Hydrochl.^ — Quinine  and  Urea  Chloride) 

A  compound  of  the  hydrochlorides  of  quinine  and  urea  [C|ftHnOfN|.HCl,CO-l 
(NH5)iJlCI-hriHjO  =  547'28j  which  contains  not  less  than  58  per  cent,  of  aahydroua 
quinine,     Preserv^e  it  in  well-closed  containers,  proteete<l  fn»m  light. 
Sum  marized  Descripti&n. 

Colorless,  translucent  prisms  or  white  granular  powder;  very  bitter  lAiste;  antuble  ^ 
in  about  0.9  part  of  water  and  in  about  2  parts  of  alcohoK  For  details  see  lT,8wP., ' 
p.  351. 

For  testif  for  identity  and  for  impurities:  (carbonizable  matter  atid  ammoniiun  nlta* 
see  Quinine. 

Outline  of  Aasay. — Make  ac|ueous  solution  alkaline  ivith  potassium  hydroxide  and 
then  shake  out  with  three  portions  of  ether.  Ethereal  extract  i>n  evaporation  is  dried 
and  weighed.  Yield  at  least  58  per  cent.  i»f  weight  of  original  sample.  For  details  , 
see  U.8.P.,  p.  352. 

Retnarks^—Thm  new   official    chemical,   which   is   sometimes  called j 
chininum  bihydrochloricum  mrbamiduni^  is  made  by  making  a  solutiop  of  | 
quinine  dihydrochloride  and  then  adding  to  this  the  molecular  quantity 
of  urea.     It  has  lately  attained  great  popularity  not  merely  as  an  ideal  ^ 
quinine  salt  for  hypodermic  administration,  but  as  a  local  anestbelio. 

Dose, — Hypoiiermic  (one  dose  daily)  1  gramme  (15  grains)* 


QUININJE  DIHYBROCHLORIDUM— Quinine  Dihydrochloride 
(Quih.  DihydrochL) 

The  dihydrochloride  [C,oHmO«N,.2HC1  =  :m.U]  of  the  alkaloid  quinm.        Vir 
aerve  it  in  well-closed  containers,  protecteii  from  light. 
Summarized  Description, 

White  powder;  ver>'  bitter  taste;  soluble  in  about  0.6  part  of  water  and  rn  about 
10  parta  of  alcohol ;  sUgii  tlv  soluble  in  chloroform  and  in  ether-     For  detada  wem  L'.&P^  J 
p.  §61. 

For  issis  for  idenlUy  sec  U.S.P.     For  impuritiet:  Carl>onixablo  matter  aiMl 
phine,  see  Quinine  Sulphate.    Sulphate  and  barium,  see  Part  V  of  thia  book.    Otte  * 
etnehona  alkaloirla  (modified  Kerner'a  te«i),  see  p.  813. 
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Remarks. — The  new  official  salt  of  quiimie  has  the  same  advantage 
over  the  hydrochloride  that  the  bisulphate  has  over  the  sulphate;  su- 
perior solybility.  Thus  while  the  hydrochloride  requires  16  parts  of 
water  to  eflfect  solution,  the  dihydrochloride  is  soluble  in  0.6  part  of 
water.    Like  all  quinine  salts,  it  id  a  tonic. 

Dose. — See  Quinine. 


I 


QUmiNiE  HYDROCHLORIDUM— Quinine  Hydrochloride 
(Quin,  HydrochL — Quinine  Chloride) 


quimne. 


The  hydrochloride   (C3oH,402N,.HCI+2H,0  =396.71]  of  the  alkaloid 
Preserx^e  it  in  weU-cliJeed  coiitttinens,  protected  from  light. 
Summarized  Description, 

White,  silky,  glistenmK»  efflorescent  neetllcs;  very  bitter  taste ;  soluble  in  about  18 
parts  of  water,  in  about  0.6  part  of  aJeohoI,  in  about  8  part«  ctf  glycerin  aad  in  about 
10 parts  of  chloroform;  less  soluble  in  ether;  aqueous  solution  not  fluorescent  until 
acidulated  with  sulphuric  acid.     For  details  see  U.S.P* 

For  tests  for  identity  see  U.S.P,,  p.  353.  Fur  impurities:  Carb<>nixablc  matter  and 
morphine,  eee  Quinine,  Other  cinchona  alkaloids  (modified  Kemer  s  test)  see  Quinino 
sulphate.     Sulphate  and  bariumi  see  Part  V  of  this  book. 


I 


Dose. — See  Quinine. 


QUININE  SALICYLAS^^uimne  SaUcyUte 
iQtun*  SalicyL) 


The   ealicylate    CtoHMOtN«.C7H«Oi+HsO«4a0.28]    of    the    alkaloid    quinine. 
PtetBfve  it  in  well-closed  containers,  protected  from  light. 
Symmarized  Description. 

Colorless,  needles^  turning  pinkish  on  ageing;  bitter  taste;  soluble  in  about  77  parts 
of  water;  in  about  1 1  parts  of  alcohol  and  in  about  16  parts  of  glycerin;  also  soluble 
in  chloroform;  sparingly  soluble  in  ether.     For  details  see  U.S.P.,  p.  354. 

For  UM»  for  identity  see  U.S. P.  For  impurities:  Sulphate  and  chloride,  see  Part  V 
of  this  book.    Other  cinchona  alkaloids  (modified  Kemer's  test)  see  Quinine  sulphate. 

Dose, — See  Qiuiiine. 


QUINmiE  SULPHAS-^uinine  Sulphate 
(Quin.  Sulph.) 


sulphate  |(C3oH„0,Njh.HjS04+ni20  -  872.62}  of  the  alkaloid  quinine. 
Preserve  it  m  well-closed  containers,  pmlec'ted  frtmi  light, 
Suvtmarized  Descriptioti. 

White,  silky,  light,  flexible  glistening,  efflorescent  crystalSf  making  an  easily 
compressible  mass,  or  hard  prismatic  mont»rlinic  neHlea;  prnsistent  bitter  tsstej 
darkens  on  exposure  to  lig;ht ;  iiolul>le  in  about  725  parts  of  water,  in  nbout  8d  parts  m 
Alcohol  and  in  about  36  part-s  of  Klycerin;  ^lishtly  soluble  in  chloroform  ana  ether: 
easily  soluble  in  a  niixture  of  7  volumes  of  chloroform  and  4  volumes  of  dehydrated 
alcohol;  solution  in  diluted  sulphuric  acid  shows  vivid  blue  fluorescence.  For  details 
see  ILS.P.,  p.  355. 

For  leHs  for  ideniity  (Including  thalleioquln  reaction)  see  U.8.P.  For  impuritie*: 
Ammonium  salts  (completely  soluble  in  a  mixture  of  2  volumes  of  chloroform  and 
1  volume  of  dehydrated  alcohol).  Other  cinchona  alkaloids  (carefully  prepared 
aqueous  solution  remains  clear  when  mixed  with  a  definite  amount  of  ammonia  water 
at  l/j*C.)  see  U-S.P,|  p.  355.     Carbonizable  matter  and  morphine,  see  Quinine. 

Remarks, — The  official  test  for  distinguishing  quinine  from  other 
cinchona  alkaloids  is  a  modificatioo  of  Kemer*s  teM^  which  required  that 
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when  an  evaporated  mixture  of  quinine  and  ammonium  sulphate  it 
treated  with  water  and  filtered,  the  filtrate  should  yield  a  clear  liauid 
with  a  specific  quantity  of  anunonia  water.  Quinine  and  all  its  alka- 
loids are  valuable  antipyretics  and  antiperiodics,  that  is,  they  reduce 
fever  and  relieve  malaria.  The  different  acids  combined  with  the  alka- 
loid in  the  several  salts  somewhat  modify  the  action  according  to  the 
properties  of  the  acid. 
Dose. — See  Quinine. 

Quinidine. — ExtraetiorL — See  Quinine  (p.  810). 

Remarks, — Quinidine,  CtoHs4NsOt,  is  isomeric  with  quinine,  and,  like  it,  is  sup- 
posed to  be  methoxycinchonine. 

It  is  of  minor  importance  in  medicine,  having  been  official  in  the  pharmaeopcBia 
of  1890  in  the  form  of  sulphate. 

The  salts  of  quinidine,  like  those  of  quinine,  show  a  fluorescence  in  acid  solution, 
and  quinidine  also  responds  to  the  thalleioquin  test. 

QmUflNM  TANNAS— Quinine  Taqnate 
(Quin.  Tan.) 

A  compound  of  the  alkaloid  quinine  with  tannic  acid,  of  somewhat  varsring  eoni- 
position  and  containing  not  less  than  30  per  cent,  nor  more  than  35  per  cent,  ol 
anhydrous  quinine  (CsoHt«OsNt).    Preserve  it  in  well-closed  containers,  protected 
from  light. 
Summarized  Description, 

Pale  yellow  or  yellowish-white  amorphous  powder;  not  more  than  slightly  bitter 
and  astnngent;  slightly  soluble  in  water,  chloroform  or  ether;  more  soluble  in  aleoliol. 
For  details  see  U.S.P. 

For  t^ts  for  identity  and  for  impurilies:  Uncombined  quinine  (extracted  with 
three  portions  of  ether;  the  ethereal  solution,  on  evaporation  3rield8  not  more  than 
0.5  per  cent,  of  residue).  Heavy  metals,  chlorides,  sulphates  (usual  tests)  see  U.8iP., 
p.  356  and  also  Part  V  of  this  book. 

OtUline  of  Assay, — Mix  the  tannate  with  water  and  ammonia  water  and  then 
shake  out  with  several  portions  of  ether.  The  mixed  ethereal  extracts  on  evapora- 
tion yield  a  residue,  which  when  dried,  weighs  from  30  to  35  per  cent,  of  the  original 
sample  taken.    For  details  see  U.S.P. 

Remarks, — As  mentioned  on  p.  811  this  new  official  salt  of  quinine  hia 
the  advantage  of  being  almost  devoid  of  bitterness. 
Dose, — 200  milligrammes  (3  grains). 

Cinchonidine. — Extraction. — See  Quinine  (p.  810). 

Remarks. — Cinchonidine  is  isomeric  with  cinchonine,  and  is  suppoeed 
to  have  the  same  graphic  formula  (p.  810).  It  is  only  sparingly  soluble 
in  ammonia  water,  and  this  explains  the  principle  of  Kerner's  test  tor 
quinine  described  on  p.  813.  The  sodium  and  potassium  tartrate  test  given 
below  in  the  monograph  on  cinchonidine  sulphate  is  based  upon  the  fact 
that  Rochelle  salt  prevents  the  precipitation  of  cinchonidine  by  anunonia 
water;  whereas  cinchonine  and  quinidine  are  precipitated  when  so 
treated. 

A  striking  test  for  cinchonidine  is  the  color  produced  by  the  oxidation 
of  the  alkaloid  by  means  of  a  crystal  of  potassium  dichromate  and  sul- 
phuric acid,  when  a  brilliant,  grass-green  color  results. 

CINCHONIDINiE  SULPHAS— Cinchonidine  Sulphate 

(Cinchonid.  Sulph.) 

The  sulphate  [(Ci,H»NtO)s.H280«+3H,0  -740.53]  of  an  alkaloid  obtained  from 
the  bark  ot  several  species  of  cinchona.  Preserve  it  in  well-closed  containers  pro- 
tected from  light. 
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Summarized  Description. 

White,  glistening,  silky  needles  or  prisms;  very  bitter  taste;  soluble  in  about  65 
parts  of  water,  in  about  72  parts  of  alcohol  and  m  about  900  parts  of  chloroform; 
almost  insoluble  in  ether;  aqueous  solution  is  IsBvorotatory;  when  dried,  melts  at 
200''C.,  with  partial  decomposition;  solution  in  diluted  sulphuric  acid  only  faintly 
fluorescent.     For  details  see  U.S.  P. 

For  tests  for  identity  an4  for  impurities:  Cinchonine  and  quinidine  sulphate  (when 
the  salt  is  mixed  with  water  and  with  potassium  and  sodium  tartrate  and  then  filtered; 
the  filtrate  is  not  made  more  than  faintly  turbid  by  a  trace  of  ammonia  water)  see 
U.S.P.,  p.  113.    Carbonizable  matter,  see  Quinine. 

Remarks. — ^This  alkaloidal  salt  enjoyed  a  large  sale  prior  to  1880, 
when  the  high  price  of  quinine  sulphate  (which  then  sold  at  $5  an  ounce) 
made  that  important  alkaloid  a  luxury.  It  is  used  like  quinine,  but  is 
not  so  effective. 

Dose. — 150  milligrammes. (2 J^  grains),    • 

STRYCHNINA— Strychnine 
(Strych.) 

An  alkaloid  [CsiHtsOsNs— 334.20]  obtained  from  nux  vomica,  and  also  obtainable 
from  other  seeds  of  the  LoganuicecB.     Preserve  it  in  welin^losed  containers. 
Summarized  Description. 

Colorless,  transparent,  prismatie  cr>'stals  or  white  crystalline  powder;  bitter  and 
very  poisonous;  soluble  in  aoout  6400  parts  of  water  in  about  110  parts  of  alcohol  and 
in  about  7.5  parts  of  chloroform;  also  soluble  in  benzene;  sparingly  soluble  in  ether; 
aqueous  solution  is  Isvorotatory.     For  details  see  U.S.P.,  p.  416. 

Color  Tests. — Violet  blue,  then  purple,  then  cherry  red  with  sulphuric  acid — 
ammonium  vanadate  reagent.  Blue,  then  violet,  then  purplish  red,  then  cherry  red 
and  finally  orange  yellow,  with  sulphuric  acid  and  potassium  dichromate. 

Impurities, — R^uiily  carbonizable  matter,  see  quinine.  Bromine  (yellow,  not 
red,  with  nitric  acid).     For  details,  see  U.S.P. 

Extraction, — Nux  vomica  is  extracted  with  a  diluted  alcohol  containing  a  trace  of 
sulphuric  acid.  To  the  tincjture  thus  obtained  is  added  slaked  lime  enough  to  neutralise 
the  acid  after  which  the  alcohulic  solution  of  the  free  alkaloid  is  filtered  from  the 
lime  precipitate  and  the  alcohol  is  distilled.  The  residue  after  distillation  of  the  alcohol 
is  diaflolved  in  diluted  acid  and  to  the  filtrate  enough  $anmonia  is  added  to  precipitate 
the  strychnine  and  the  brucine.  The  latter  is  then  dissolved  from  the  mixture  bv 
the  use  of  cold  diluted  alcohol.  Then  the  residue  treated  with  boiling  alcohol,  which 
dissolves  the  strychnine,  and  this  is  decolorized  by  treatment  with  animal  charcoal. 
The  alkaloid  is  eventually  precipitated  from  the  alcoholic  solution  by  treatment  with 
alkali. 

Remarks. — ^This  alkaloid  was  discovered  by  Pelletier  and  Caventou 
in  1818.  It  is  Uie  active  principle  of  nux  vomica  and  Ignatia  bean, 
from  which  it  is  extracted  as  explained  above. 

According  to  Perkin  and  Robinson,  the  graphic  formula  of  strychnine 
is  presumably 


^C^/CH.v^II^ 


HC         C  CH        CH 

HC  C  C  CH  CH, 

C  N        C       CH      CH, 

CO     N — CH      CH, 
CH,  CHOH 


The  synthesis  of  strychnine  has  not  yet  been  accomplished. 
Interesting  among  the  reactions  of  strychnine  is  its  behavior  under 
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different  oxidizing  agents.  Thus,  when  strychnine  is  first  dissolved  in 
concentrated  sulphuric  acid  (which  it  does  without  any  change  in  color) , 
and  when  a  small  cr3rstal  of  potassium  dichromate  is  added,  a  violet  cok^ 
changing  to  tints  of  red,  then  orange,  and  yellow  results.  This  test  is 
said  to  detect  one  part  of  strychnine  in  500|000.  It  is,  however,  open  to 
fallacy,  Professor  J.  U.  Lloyd  having  shown  that  a  mixture  of  morphine 
and  hydrastine  will  give  a  similar  color  reaction.  Professor  Llojrd  makes 
the  confusion  of  such  a  combination  for  strychnine  a  dramatic  feature  of 
one  of  his  romances. 

A  very  prominent  characteristic  of  strychnine  is  its  intensely  bitter 
taste,  the  bitterness  being  shown  in  a  dilution  of  1  to  700,000,  which  can 
be  stated  more  strikingly  by  saying  that  this  dilution  represents  about 
a  grain  of  strychnine  to  twelve  gallons  of  water. 

Strychnine  is  a  powerful  nervous  stimulant,  and  is  usually  dispensed 
as  a  sulphate. 

Dose. — 13^  milligranmies  (J^o  grain). 

It  is  recognized  by  the  pharmacopoeia  in  the  form  of  the  free  alkaloid, 
and  also  as  the  nitrate  and  the  sulphate. 


STRYCHNINiE  NITRAS— Strychnine  Nitrate 
(Strych.  Nit) 

The  nitrate  [CiiHMOsNt.HNOs»  397.21]  of  the  alkaloid  strychnine, 
it  in  well-closed  containers,  protected  from  light. 

Summarized  Description, 

Colorless,  glistening  needles  or  white,  crystalline  powder;  bitter,  very  poisonous; 
soluble  in  about  42  parts  of  waten  in  about  120  parts  of  alcohol  and  in  about  60  parts 
of  glycerin ;  less  soluble  in  chloroiorm ;  insoluble  in  ether;  aqueous  solution  is  Isvoxo- 
tatory.     For  details  see  U.S.P.,  p.  416. 

For  tests  for  identity  and  for  impurities  see  Strychnine. 

Doses, — 13^  milligrammes  (3^o  grain). 


STRYCHNINiE  SULPHAS— Strychnine  Sulphate 
(Strych.  Sulph.) 

The  sulphate  [(C2,H„0,N,)2H,S04+5H,0  =856.56)  of  the  alkaloid  strychnine. 
Preserve  it  in  well-closed  containers. 

Summarized  Description. 

Colorless  or  white,  efflorescent,  prismatic  crystals  or  white,  crystalline  powder; 
soluble  in  about  32  parts  of  water  and  in  about  65  parts  of  alcohol;  also  soluble  in 
glycerin,  less  so  in  chloroform;  insoluble  in  ether. 

For  tests  for  identity  and  for  impurities  see  Strychnine. 

Remarks, — Both  the  sulphate  and  the  nitrate  are  used  like  the  alka- 
loid, strychnine,  and  in  the  same  dose. 
Dose, — 13^  milligrammes  (J^o  grain). 

Brucine  is  an  unofficial  alkaloid,  iissociuied  with  strychnine  in  nux  vomica  and 
igdatia.  It  is  of  little  importance  in  pharmacy  and  medicine,  except  that  some  com- 
mercial stryclminc  has  not  been  fully  purified  from  brucine.  This  is  detected  by  the 
fact  that  brucine  when  treated  with  concentrated  nitric  acid  gives  a  brilliant  red 
tint,  while  strychnine  will  dissolve  practically  colorless. 
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VERATRINA— Veratrine 
( Veratrin .— Veratria.) 

A  mixture  of  alkaloids  obtained  from  the  Heed  of  Atagrita  afficittali9  (Cb&miaso 
and  SchJechtenda!)  Lindley  (Fuiu,  LUiacftrj^     Preaen'r  it  iti  wcll-cloaed  i>ontainera^ 
protected  from  light . 
Summarized  Descrivlion, 

White  or  grajisn-white  hygroscopic,  ainorphoua  powder;  odorleas.  but  extremely 
irritating  to  the  nasal  mucous  membrane;  ver>'  poisonous;  soluble  in  about  1750  parts 
cjf  wat^r,  in  about  2.2  parts  of  alcohol,  in  about  1  part  of  chloroform  and  in  about 
3  parts  of  ether;  insoluble  in  petroleum  benzin.     For  details  see  tT»S.P,,  p.  486. 

Color  T«rf«.— -Orange  red,  with  greenish  fluorescence,  then  deep  red  with  sulphtiric 
acid.    Green,  then  blue,  then  colorless,  with  sugar  and  Bulf>huric  acid. 

fmptiH/i>4<i.— Foreign  alkaloids  (not  precipitated  by  platinic  chloride)  see  U.S. P. 

Exiraciion. — Powdered  cevadilla  seeds  are  extracted  with  90  per  cent,  alcohol^ 
the  percolate  concentrated  and  poured  into  a  large  quantity  of  water,  thus  iprecipi- 
tating  resin,  fat,  etc.  The  aqueous  liquid  b  then  made  alkaline  with  ammonia,  and 
the  precipitated  veratrine  purified  by  washing  with  water,  dissolving  in  dilxited 
hydrochloric  acid,  iind  precipitating  with  ammonia. 

Refuarks. — \>ratrine  is  a  mixture  of  alkaloids  obtained  from  cevadilla 
seeds.  The  word  veratrine  is  uiifortimate,  inasmuch  tis  it  would  suggest 
that  the  alkaloid  is  obtained  from  the  official  veratrum.  This  is  not  the 
case,  the  alkaloid  having  originally  been  discovered  in  cevadilla  seeds  in 
[1818,  by  Meissner,  who  called  the  alkaloid  sabadilline,  suggesting, 
riowever,  that  if  the  same  alkaloid  was  found  in  other  species  of  veratrum, 
it  might  be  well  to  call  it  veratrine.  The  same  year,  however,  Pelletier 
and  Caventou  isolated  veratrine  from  white  veratrum,  and  from  this 
fact  the  alkaloid  ol>tained  its  name. 

The  chetnistry  of  this  alkaloid  has  been  comparatively  little  studied, 
.\8  above  mentioned,  it  is  now  considered  a  mixture  of  alkaloids.  It  is  a 
quinoline  derivative,  as  shown  by  its  decomposition  products. 

It^  chief  reactions,  as  cited  above»  are  the  colors  produced  with  con- 
centrated sulphuric  acid,  the  tint  ranging  from  ^'^Uow  to  cherry  red» 
accoriUng  to  conditions  of  ndxing. 

It  will  be  noted  in  the  alkaloidal  reactions  of  the  new  pharmacopceiA 
that  selenous  acid  plus  sulphuric  acid  is  given  a  place  as  an  alkaloidal 
color  reagent — in  the  case  of  veratrine  a  green-brown  color  is  produced. 

Veratrine  is  used  internally  very  seldom,  and  then  as  a  sedative.  Its 
chief  use  is  externally  as  a  destroyer  of  vermin  and  in  some  forms  of  skin 
trouble,  in  which  case  it  is  usually  dispensed  as  the  official  aleaie  of  vero' 
trine  or  as  the  ointments 

Dose. — No  dose  is  given  for  veratrine  in  the  present  pharmacopceia. 
The  last  pharmacopoeia  put  the  dose  at  2  milligrammes. 

Group    IV, — The    Isoquinoline    DER^'ATrvEs 

Isoquinoline  is  a  substance  having  the  same  empiric  formula  as 
quinoline,  the  only  diflFerence  between  the  two  being  in  the  location  of  the 
nitrogen  atom.     (See  formula  of  quinoline  on  page  796.) 


HYDRASTINA— Hydrastine 

An  alkaloid  (CiiHttNOi» 383.181  obtained  from  hydraatia  or  prepared  synthetic- 
ally,    Preserve  it  in  well-cloaed  eontaineis,  protected  from  light, 
Summariied  DtAcription, 

White  to  creamy^white  gtisteninK  prisma  or  white  laiorox^ryvtaUine  powder;  almoet 

5« 
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insoluble  in  water;  soluble  in  about  135  parts  of  alcohol  and  in  about  2  parts  of  ehloio- 
form ;  also  soluble  in  ether  and  in  benzene;  melts  at  131*^0.  For  details  see  11.8.?., 
p.  222. 

Color  Tests. — Yellow,  then  (on  heating)  puiple,  with  sulphuric  acid.  Green,  then 
olive  green,  then  brown,  with  sulphuric  acid—molybdic  acid  reagent.  Reddidi 
yellow,  with  nitric  acid.  Light  green,  then  brown,  with  sulphuric  acid — selenoits  acid 
reac»nt.     For  details  see  U.S.  P. 

Im^rities. — Hydrastinine  (solution  in  diluted  sulphuric  acid  not  fluoresoent). 
Berberine  (solution  in  diluted  hydrochloric  acid  not  reddened  by  chloiina  water). 
For  details  see  U.S.P. 

Extradian. — A  decoction  of  hydrastis  is  made  with  water  containing  acetic  acid. 
This  is  evaporated  to  a  syrup  and  mixed  with  three  volumes  of  20  per  omt.  sulphuric 
acid,  llus  causes  the  separation  of  the  crystab  of  bisulphate  of  berberine  (vdlow 
hydrastine).  The  mother  liquor  is  made  alkaline  with  ammonia,  and  the  oruae  pre- 
cipitated hydrastine  is  purified  by  recrystallization  with  alcohol  or  acetic  acid. 

Remarks. — Hydrastine,  on  treatment  with  oxidizing  agents  (diluted 
nitric  acid),  splits  into  hydrastinine  and  opianic  acid: 

Hydrastine. 
H     H 
C    C CH C 

xO— C     C     N(CH,)      OCO— C     CH 

*  x>— c    c  CH,  ch,oC:j    c 
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Hydrastine.  Opianic  acid. 

CH  CHO  C— CHO 

/O— C    C    NHCH,  COOHC    CH 

CH,<         1      II      I  +  I     i 

^o— c   c   (:h,  ch,oc  CH 
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H    H, 


Hydrastine  occurs  in  handsome  white  crystals,  soluble  in  135  parts  of 
alcohol  and  insoluble  in  water.  It  is  largely  used  as  an  astringent,  and 
especially  in  gonorrheal  washes.  Unfortunately,  two  articles  are  known 
in  commerce  as  hydrastine,  the  white  crystals  above  described,  which  are 
quite  expensive,  and  the  so-called  yellow  hydrastine,  which  is  nothing  less 
than  berberine. 

Dose. — 10  milligrammes  (J^  grain). 

HYDRASTINiE  HYDROCHLORIDUM— Hydrastine 
Hydrochloride 

(Hydrastin.  HydrochL — Hydrastine  Chloride) 

The  hydrochloride  [CjiHnNOe.HCl  =  419.65]  of  the  alkaloid  hydrastine.     Preserve 
it  in  well-closed  containers,  protected  from  light. 
Summarized  DcHcriplion. 

White  to  creamy-white  hyKroscopic  powder;  very  soluble  in  water  and  in  alcohol; 
less  soluble  in  chloroform  and  in  ether;  gives  the  silver  nitrate  test  for  chlorides. 

For  tests  for  identity  and  for  impurities  see  hydrastine. 

Remarks. — ^This  salt  of  hydrastine  has  been  made  official  in  order  to 
furnish  a  water  soluble  compound  of  the  alkaloid. 
Dose. — 10  milligrammes  (J^  grain). 
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B«rberine  is  an  unofficial  alkaloid  obtained  from  hydrastis  and  also  from  the  root 
of  Berberis  wigaris;  hence  its  name.  To  all  these  drugs  it  transmits  its  characteristic 
yellow  color.  Its  structural  formula  is  similar  to  hydrastine,  although  even  more 
comj^ex. 

aydrastinine. — This  is  an  artificial  alkaloid  obtained  from  hydrastine  by  treatment 
with  appropriate  oxidising  agents.  The  synthesis  of  hydrastinlne  from  piperonal 
aoetalamine  has  been  accomplished,  the  successive  sta^  of  this  synthesis  being 
graphically  shown  below: 

Piperonal  acetalamine.  Methylene  dioxyisoquinoline. 

H    H  H    H 

C     C  C    C 

CC     C     N  x>— (/c     N 


C       CH(OC,H,),  C 

H  H     H, 

Hydrohydrastinine.  Hydrastinine. 

CH  CH,  H 

/\/\  C     CHO 

/O— C     C     NCH,  J'\y 

CH.<        ill  -►                   /O—C     C    NHCH, 

^O— C     C    CH,  CH,<         I       U      1 

V/V/  ^O— C     C    CH, 


H     H, 


H     H, 


HYDRASTININE  HYDROCHLORIDnM— Hydrastinine 
Hydrochloride 

(Hydrastinin.  HydrochL — Hydrastinine  Chloride) 

The  hydrochloride  [CuHnNOt.HCl  »225.57]  of  hydrastinine,  an  alkaloid  obtained 
by  the  oxidation  of  hydrastine.     Preserve  it  in  well-closed  containers,  protected  from 
light. 
Summary  of  Description. 

Light  yellowish  needles  or  yellowish-white  crystalline  powder;  very  soluble  in 
water  and  alcohol;  less  soluble  in  chloroform  and  in  ether;  melts  at  210°C.  with 
partial  decomposition ;  aqueous  solutions  show  bluish  fluorescence.  For  details  see 
U8.P.,  p.  223. 

For  tests  for  iderUily  and  impiurities:  Hydrastine  (precipitate  produced  by  bromine 
water  makes  an  almost  colorless  solution  with  ammonia  water).  Foreign  alkaloids 
(aqueous  solution  not  made  turbid  by  adding  a  few  drops  of  ammonia  water;  solution 
treated  with  sodium  hydroxide  solution  1  m  7,  gives  almost  colorless  supernatant 
liquid),  see  U.S. P. 

Remarks. — It  is  worth  noting  that  an  aqueous  solution  of  this  salt 
gives  a  blue  fluorescence,  somewhat  similar  to  that  exhibited  by  quinine. 
It  is  used  as  a  uterine  astringent. 

Dose. — 30  milligrammes  (J^  grain). 

Group  V. — Phbnanthrenb  Dbrivativi» 

The  difficultv  of  making  a  clear-cut  definition  for  alkaloids  is  shown  in.  the  case 
of  morphine  and  its  allied  opium  alkaloids.  The  definition  for  alkaloids  given  on  p. 
707,  states  that  they  are  derivatives  of  pyridine,  quinoline,  or  allied  bodies,  and  yet 
latest  investigations  seem  to  show  that  morphine,  one  of  the  most  prominent  alkaloids, 
it  not  a  derivative  of  isoquinoUne  as  long  supposed,  but  is  derived  from  phenan- 
threne,  an  isomere  of  anthracene,  and,  therefore,  containing  no  nitrogen.  The  graphic 
lonnula  of  phenanthrene  is — 
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and  the  graphic  formula  of  morphine  is  supposed  to  be 
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The  synthesis  of  morphine  has  not  yet  been  accomplished. 

MORPHINA— Morphine 

An  alkaloid  [Ci7HitOtN+HtO»303.18]  obtained  from  opium.  Preaerre  it  in 
well-closed  containers,  protected  from  light. 

Summarized  Desert pticn. 

Colorless  shining  rhombic  prisms  or,  fine  needles  or  crystalline  powder;  soluble  in 
about  3340  parts  of  water  and  in  about  168  parts  of  alcohol  and  in  100  parts  of  Urns 
water;  also  soluble  in  chloroform  and  ether;  insoluble  in  benzene.  For  detidb  see 
U.S.  P.,  p.  276. 

Color  Tests. — Not  more  than  reddish  yellow  with  sulphuric  acid.  Orange  red  to 
yellow,  with  nitric  acid.  Blue,  then  green,  then  brown,  with  sulphuric  acid — selenoui 
acid  reagent.  Purple,  then  blue,  with  sulphuric  acid — ^molybdic  acid  reagent.  Deep 
purple,  with  sulphuric  acid  and  formaldehyde.  Deep  blue,  with  potassium  ferricya- 
nide  and  ferric  chloride.    For  details,  see  U.S. P. 

Impurities. — Codeine  (the  ferricyanide  test  just  given)  meconic  acid  (eolutioo 
in  diluted  hydrochloric  acid  not  reddened  by  ferric  chloride  solution.  AmmoDium 
salts  (no  ammoniacal  odor  on  heating  with  potassium  hydroxide  solution).  Foreifn 
alkaloids  (a  modified  volumetric  test).     For  details,  see  U.S. P. 

Extraction. — An  aqueous  infusion  of  opium  is  made  iJkaline  and  the  precipitated 
alkaloid  after  filtration  and  washing,  is  dissolved  in  a  diluted  sulphuric  acid.  Thii 
acid  solution  is  decolorized,  by  fiilt ration  through  animal  charcoal,  is  then  concentrated 
and  is  crystallized  in  a  leaden  tank.  If  the  solution  is  of  the  proper  density,  when 
it  is  stirred  while  cooling,  the  morphine  sulphate  crystallizes  suddenly  to  a  soud  man 
This  accomplished,  the  mother  liquor  is  allowed  to  drain  from  the  tank,  the  crystal- 
line mass  is  cut  into  bricks,  w^hich  are  placed  upon  absorbent  surfaces  and  are  then 
allowed  to  dry.  During  this  drying,  the  coloring  matter  comes  to  the  surface  of  the 
brick  forming  a  brown  or  black  scurf.  Tliis  is  cut  ofF  with  a  sharp  knife,  leaving 
the  rest  of  the  brick  practically  pure  morphine  sulphate.  From  this,  of  course,  the 
other  salts  of  morphine  and  the  alkaloid  itself  can  be  prepared. 

Remarks. — Morphine  is,  with  the  possible  exception  of  quinine,  the 
most  important  of  the  alkaloids.  It  is  also  interesting  as  being  the  first 
alkaloid  to  be  isolated,  its  separation  from  opium  b^ing  accomplished 
by  Sertiirner,  an  apothecary  of  Eimbeck,  in  1806. 

Important  points  in  the  tests  just  given  are:  The  color  produced 
by  the  alkaloid  in  combination  with  sulphuric  acid  and  molybdic  acid 
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and  the  blue-grecn-brown  color-play  produced  by  action  of  morphine 
on  sulphuric  acid  and  selenous  acid.  These  testa  distinguish  morphine 
from  the  other  opium  alkaloids. 

Morphine,  when  sprinkled  upon  concentrated  nitric  acid,  gives  a 
red  color  similar  to  hrucine.  The  reaction,  however,  differs  from  the 
brucine  reaction  by  being  less  permanent,  and  is  of  value,  distinguishing 
morphine  from  quinine. 

Morphine  is  used  like  opium  as  a  hypnotic  and  sedative. 

Dose. — 8  milligrammes  (j-g  grain). 

Morphine  is  official  in  the  form  of  the  free  alkaloid,  alao  as  acetata, 
hydrochloride,  and  the  sulphate. 

MORPHINiE  HYBROCHLORIDUM— Morphine 
Hydrochloride 

(Morph.  HydrochL — Morphine  Chloride) 

The  hydrochloride  [Ci.Hi.OjXJICl+SH^O  «375,08)  of  Ihe  alkaloid  morphis6. 
Prenen^e  it  in  well-closed  containers  protected  from  light, 
SumTnarized  Description, 

White  silky  glistening  needles,  or  cubical  masses,  or  white  crystalline  Dowdar; 
soluble  in  about  17.5  parts  of  water  and  in  about  42  part^  of  alcohol;  alao  soluble  in 
glyoerin ;  insoluble  in  ether  and  in  chloroform ;  gives  the  silver  nitrate  test  for  chlorides. 
For  details  see  U.S.R,  p.  276. 

For  t€iUii  /or  identity  and  for  impuriliesj  see  morphine. 

Other  lmpuriiy,-^ApomoTphme  (aqueous  solution  treated  with  potassium  carbonate 
and  then  shaken  with  chloroform  does  not  give  a  green  lower  layer«) 


^Dose, — 8  milligrammes  (J^  grain), 
I  MORPHINiE  SULPHAS— Morphine  Sulphate 

(Morph.   Sulph.) 


See  U.aP., 


The  sulphate  [(CnHi»0,N),.H,S04-f5H,0- 758,49)  of  the  alkaloid   morphine. 
Preserve  it  m  well-closed  containers,  protected  from  light. 
Summarized  Description, 

WTiite^  feathery,  acicular,  silky  cr^'stals  or  cubical  masses;  soluble  in  about  15,5 


parts  of  water  and  in  about  457  parts  of  alcohol;  insoluble  in  chloroform  or  ether; 
gives  barium  chloride  test  for  sulphates,     F«>r  details,  see  U.S,P-»  p.  277. 
For  t€9ts  far  id^tity  and  for  impurities,  see  morphine. 

Remarks. — These  two  morphine  salts  are  used  like  the  alkaloid.  Of 
them,  the  sulphate  is  the  most  largely  used* 

Magendie^s  soluti-on  is  an  aqueous  solution  of  morphine  sulpha te, 
16  grains  to  the  fluidounce,  Syrap  of  Morphin£f  1  grain  morphine  to  the 
fluidounce,  is  used  in  the  south,  where  a  mixture  of  equal  quantities  of 
the  s>Tups  of  squill,  toln,  morphine,  and  ipecac  is  prescribed  as  '*four 
9yrups,'^  or  ^'synipm  quaiuor'^ 

Dose. — 8  milligrammes  (J^  grain). 

DIACETYLMORPHINA— Diacetylmorphine 

(Biacetylmorph.) 

An  alkaloid  [CnH„NO*  or  Ci7HuiOX,H,0),NO  =  369.19)  prepared  from  mor- 
phine by  acetyhiation.    Preserve  it  in  well-closed  containers,  protected  from  light, 
^      Summarii€d  Description, 

B  Whit*!,  crystaUiue,  inodorous  powder;  8t>luble  in  about  1700  parta  of  water,  in 

V     about  25  parts  of  alcohol  and  in  about  2  parta  of  chloroform ;  also  soluble  in  ether; 
■      melU  between  171.5^  and  ITS^aX. 
K  Volar  TuL — ^YelloWp  then  greeniah  blue  with  nitric  acid.     For  details,  tee  U.3.P. 
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ImpurHieB, — Other  alkaloida  ^eoliible  in  5  per  cent,  potaadum  hydmxid«  iolutiiifi1.n 
Ammooium  saita  (no  Ammoaiacal  odor  on  beating  with  potassium  hydrojcidt  ioki*  ' 
tion).     Readily  carhuaizable  matter  (makes  colorless  sulphuric  acid  sohitioo),     Mat^ 
phine  (no  blue  color  with  potassium  ferric yanide^ — ferric  chloride  reagent).     Foreign 
aikaloida  (modified  volumetric  test).     For  details  see  U,S-P,,  p,  130, 

Remarks. — This  new  official  substance,  largely  used  under  the  naint 
heroin j  is  an  acetic  ester  of  morphine  prepared  by  replacing  twohydroxyli] 
groups  of  that  alkaloid  by  acetyl  groups.    This  acetylization  is  accom" 
pUshed  by  heating  morphine  with  acetyl  chloride,  washing  the  product! 
with  diluted  alkali  solution  and  then  with  water  and  finally  crj^atallia 
from  alcohol.     It  is  used  as  a  sedative  and  since  it  has  been  misi 
it  is  one  of  the  prohibited  drugs  mentioned  in  antinarcotic  lawB. 

Dose, — 3  milligrammes  (J^^q  grain). 

DIACETYLMORPHINiE  HYBROCHLORmUM— Diacetylmorphiff 

Hydrochloride 

(Diacetylmorph.  HydrocM*^ — Diacetylmorpliine  Chloride) 

The   hydrochloride    [CatH„NO>.Ha4-H30  or  CitHit(O.C,H,0)iNO.HCI- 
«  423.681  of  the  alkaloid  di  acetyl  morphine,     Vremrve  it  in  well-cloeed  fM>iit 
protected  from  light. 
Summarized  Descriplion. 

White,  cr>'Btalline  powder;  soluble  in  water  and  alcohol*  insoluble  in  ehlor 
or  ether;  melts  at  230''C.;  gives  silver  nitrate  test  for  chlorides.     For  del 
U.S.R,  p.  130. 

For  te*is  for  identity  and  for  impurities  see  diacetylmorpbine. 

Remarks. — This  hydrocliloride  is   the   heroin   compound   in 
use,  it  having  the  advantage  over  the  free  alkaloid  of  being  very 
in  water. 

Dose, — 3  milligrammes  (J 20  gra^in). 


JETHYLMORPmNiE  HYDROCHLORIDtlM-^ 

Ethylmorphine    Hydrochloride 

(iEthylmorph.  Hydrochl. — Ethylmorphine  Chloride) 

The    hydrochloride  [Ci,HuN0tHCl+2H,0   or    CtTHi7NO(OH)(OC,H4).Ha^ 

2HiO  =385,69]  of  an  alkaloid  prepared  from  morphine  by  e thy latioiu  PiQaerve  it  in 
well-closed  containers,  protected  from  light. 

Summarized  Description, 

White  or  yellowish^  odorless,  microcrystalline  powder ;  soluble  in  about  S  pmrtM  oi 
water  and  in  about  17  parts  of  alcohol;  sUghtly  soluble  in  chloroform  And  ether  ^  m#lt9 
at  123 °C.,  with  decomposition.     For  details^  see  U.S.R,  p.  34. 

Colf^r  Test. — Green,  then  violet  blue,  when  warmed  with  ferric  chloride  and  anl- 
phuric  acid.     Deep  t^\,  when  foregoini?  mixture  is  treated  with  n  ]. 

Impuriiies. — Ammonium  comptmnds  (no  alkaline  vapors  ou  ii  ih  podit- 

Slum  hydroxide  solution.)  Morphine  (no  blue  or  green  color  with  potiLSStiini  lerrt- 
cyanide — ferric  chloride  reagent.     For  details,  nee  U,8,P.,  p»  35. 

Remarks. — This  new  official  synthetic  is  largelj^  used  under  the  trtdp] 
name,  dionin.  It  is  made  by  the  action  of  ethyl  iodide  on  morfihtne  ia  I 
the  presence  of  alkali.  Like  heroin,  it  has  been  claimed  to  be  devoid  of] 
the  objectionable  qualities  of  morphine. 

Doae* — 15  milligrammes  (}^  grain)* 

AponiQrphiQe.--This  interest inje artificial  alkaloid  is preomnd hyhmXitlfM 
with  concentrated  hydrochloric  acid  in  seated  tubea  to  ISO^C*     TIm  0e*lfil 
this  ca^  are  tubes  of  glass  about  a  quarter  of  an  inch  thick  and  3  f^  luDfU  1 
Didly  in  tlie  shape  of  an  ordinary  teat-tube.    The  ingretliente  ar«  placed  in  tii&  I 
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fj/the  uptier  portion  is  dmwn  to  a  fine  point  by  heating  in  a  bla.'^t  kmp  Eame. 

ffty  the  ingredients  are  sealed  witliin  the  walb  of  gUas.  This  tube  is  then 
wrapped  up  in  paper  and  placed  within  an  iron  lube»  stopped  at  one  end  with  an 
appropriate  cap.  This  tube  is  then  placed  in  a  suitable  oven  and  is  heated  for  the 
lec^uisite  time,  and  after  cooling  for  a  time  the  sealed  tip  is  opened  cautiousiy  to  per- 
mit the  escape  of  the  compressed  gases,  and  ia  finally  broken  by  cutting  with  a  glass 
file. 

T*he  formuUi  for  apomorphine  diflFers  from  that  of  morphine  simply  by  the  loss  of 
one  molecule  of  w^ater,  whicn  is  removed  by  the  action  of  concentrated  hydrochloric 
acid»  as  mentioned  above. 

APOMORPfflN^  HYDROCHLORmUM— 
Apomorphine  Hydrochloride 

(Apomorph.  Hydrochl. — ^Apomorphine  Chloride) 

The  hydrochloride  [CuHuNOaHCl  +  liiHiO  ^312.62]  of  an  alkaloid  prepared 
from  morphine  by  the  abstraction  of  one  molecule  of  water.  Preserve  it,  protected 
from  Ught,  in  small,  well-stoppered  vials,  which  have  been  previously  rinsed  with 
diluted  hydrochloric  acid  and  dried. 

Apjoroorphine  Hydrochloride  must  be  rejected  if  it  imparts  at  once  an  emerald- 
green  color  to  100  parts  of  distilled  water  when  shaken  with  it  in  a  test  tube. 
Summarized  De^cripdon, 

Minute  white  or  grayish-white,  glistening  monoclinic  prisma;  turns  green  (on 
exposure  to  light  and  air;  soluble  in  about  50  parts  of  water  and  about  40  parts  of 
alcohol;  slightly  soluble  in  chloroform  or  ether.     For  details  gee  U.S. P.,  p.  5L 

For  tests  for  iderUity  and  for  impurilieg:  Decomposition  products  (ethereal  solution 
not  more  than  pale  reddish).     See  U.S. P.,  p.  52. 

Remarks, — Apomorphine  hydrochloride  dissolves  in  water  in  a  color- 
lees  solution,  but  on  standing  it  changes  to  a  greenish  tint.  The  nature 
of  the  decomposition  h  not  yet  fully  understood,  but  is  worth  bearing  in 
mind  in  prescription  practice  since  a  green  solution  should  not  be  dispensed. 
This  alkaloid  salt  is  emetic,  being  of  particular  value  employed  hypoder- 
mically  in  oases  of  attempted  suicide  by  poisoning. 

Dose. — Expectorant^  3  milligrammes  (J^o  grain) ;  emetic,  by  mouth.  10 
milligrammes  (^  grain) ;  emetic,  hypodermic,  5  milligrammes  (^2  grains). 


CODEINA— Codeine 
(Codein.) 

An    alkaloid    [C„H.iNOi+HsO   or    CirH,. (CH^) NO, -|-H,0 -317.19)    obtained 
^m  opium,  or  preoarcd  from  morphine  by  melhylaUon.     Preserve  it  in  well^looed 
containers  protected  from  Ught. 
^r>imarissd  Dmcrivdoji. 

OolorlesB,  translucent  slislitly  efflorescent  rhombic  prisms  or  crystalline  Dowder; 
voluble  In  about  120  parts  of  water  tiud  in  atiout  1.6  parts  of  alcohol;  also  soluble  in 
chloroform  and  ether;  aqueous  solution  in  l^vorotator>' ;  when  dried  inelta  between 
154^  and  156^0. 

CaU>t  TetUn, — Green,  then  blue,  then  grass-green,  with  aulphuric  acid-sclenous  acid 
reagtmt.  Not  more  than  faint  pmk  ^ntn  sulphuric  acid;  then  blue  by  adding  ferric 
chloride,  then  red  l)y  adding  nitric  acid.    For  details  see  U,8»Pm  p,  118. 

/wmin^t^*.— Morphine  (not  green  nor  blue  with  potassium  ferricyanide — ^ferrie 
chloride  reagent)  see  U.S.P. 

EztruGtinn. — The  aqueous  Infusion  of  opium  is  concentrated  and  treated  with 
ealeitim  chloride,  whieli  holds  the  alkaloida  in  aolution  as  hydrochlorides,  while  the 
]xi0cx>iiic  acid,  color,  et«.|  are  precipitatod.  'Hie  filtrate  is  concentrated,  when  the 
hydrochlorides  of  codeine  and  morphine  crystalUze.  The  mixed  salts  are  rediasolved 
in  water  and  the  solution  made  alkaline  with  ammonia,  which  precipitatea  the  mor- 
phine. The  filtrate  on  concentration  yields  crystals  of  codeine  hvarochloride,  and 
the  free  alkaloid  is  obtained  from  this  by  treatment  with  potassa.  tlie  aboYe  process 
is  also  another  of  the  many  methods  for  obtaining  morphine  from  opium* 
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Retnarks. — ^Codeine  is  another  of  the  mimcrous  alkaloidB  found  io 
opium,  and  can  be  obtained  synthetically  by  treatment  of  murphini; 
with  potasskini  hydroxide  and  methyl  iodide.  This  synthesis  and  other 
investigations  show  that  it  is  methyl  ether  of  morphine. 

Characteristic  reactions  of  codeine  are,  a.*?  uf  many  alkaloids  already 
studied,  the  behavior  of  the  subfitance  with  concentrated  sulphuric 
acid  and  various  oxidixiiiK  or  reducing  aj^ents,  such  ivs  nitric  acid»  ferric 
chloride,  selenous  acid,  uiitl  formaldehyde.  These  tests  are  of  r&luc 
in  distinguishing  codeine  from  morphine,  as  is  also  the  fact  that  codeine 
turns  yellow  with  nitric  acid  and  not  red,  as  does  morphine. 

Dose, — 30  milligrammes  {}4  grain). 

CODEINJE  PHOSPHAS— Codeine  Phosphate 
(Codein.  Phos.) 

The  phosphate  [Ci.H,iNO».H»PO,-f  2H,0  or  Ci7Hi.(CH,)NO..H,P04-f  2HiO -| 
433.27)  of  the  alkaioid  codeine.     It  yields  uot  less  than  67  per  cent,  of  anhydrcMi 
codeine  (CuHjiNOj).     Preaerv^e  it  iq  well-closed  eontainerB^  protected  from  hght. 
Summa riztd  Dcacri piion , 

Pine,  whitt*,  efflorescent  needle-shaped  crystala  ur  crystalline  powder;  soliible  tll| 
about  2.3  parts  of  water  and  in  about  26 1  parts  of  alcohol;  sparingly  soluble  in  chlor 
form  and  ether;  for  testa  for  idefUity  and  for  impuriiie$^  see  codeine. 

Ouilirie  of  Aftsnxf. — Dissolve  the  sail*  make  the  solution  alkaline  wit*i  »*,»!, 
hydroxide  and  shake  out  three  times  with  chloroforin.     Evaporate  the 
extract,  dry  and  weigh  the  residue.     Yield  should  be  not  leas  than  67  pes 
original  sample.     For  detailSf  see  U.S.P* 

Dose, — 30  milH grammes  (J^  grain). 

CODEINE  SULPHAS— Codeine  Sulphate 
(Codein.  Sulph.) 

The     sulphate    l(Ci.HnNO,)rH,SO*4-5H,0     or     (aTHig(CH,)NO.)..H^Ot4-| 
5HiO«7S6.52]    of   the    alkaloid    codeine.     Preserve    it   in    well-cluaed    contaiiU!ii« 
protected  from  light. 
Summarised  Desert  plum. 

Long,  white  glistening,  white,  needle-ehajjed  efflorescent  cryatals  or  ciystttUiovj 
powder;  soluble  in  about  30  part^  of  water  and  in  about  1035  parta  of  alooholf  ineoluble I 
in  chloroform  or  ether;  gives  the  barium  chloride  test  for  aulphatea. 

For  let/*  for  identity  and  for  impurities,  see  Codeine. 

Remarks. — The  uncombined  alkaloid,  as  well  as  the  phosphate  and 
the  sulphate,  are  official,  and  these  are  used  as  sedatives  in  eough-mix*  j 
tures  and  the  like,  being  administered  in  much  larger  doses  than  is  mor- 
phine and  its  salts — one-hali"  grain  being  considered  as  a  safe  doee  of 
any  of  three  official  forms, 

Dose, — 30  milUgrammes  04  grain). 

COTARNIN^  HYBROCHLORTOtJM— Cotaraine  Hydrochloride 

(Cotam*  Hydrochl. — Cotarnine  Chloride) 

Q^tero&rv'  oxymethvl-oxymethylene-dihvdro-iaoquinoline  chloride  ICt  JluNOiCI 
or  (CHrf))  {CH,Or).C,rt.N  (CH|)CI» 255.58]  obtained  by  hydrolyimi?  imreotioe, 
and  treating  the  remiltmg  ootamine  [(CH,0)  (CHiOi)C.H»(CHO).NH(CHt)l  iHtli 
hydrochloric  acid. 

Sumrnarized  Description, 

Yellow,  deliquescent,  crvBtalline  powder  very  aolubte  in  water  anil  in  alooliol 
Fordctaila,  aee  TT.S.R,  p.  124. 

For  ttstM/or  identity  me  U.aP. 
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Remarks. — Thk  new  official  synthetic  is  known  in  commerce  as  styp- 
Hciru  As  the  name  suggei^t^,  it  ie  a  derivative  of  narcotine ;  being  made 
from  the  latter  alkaloid  by  oxidization  with  diluted  nitric  acid. 

Stypticin  is  used  as  a  hemostatic  analgesic  and  uterine  sedative. 

Dose, — 60  milligrammes  (1  grain), 

Styptol  18  cotamine  phthfllate.     It  is  a  yellow  powder  used  like  stypticin. 

Dose- ^45  milligrammes  (^  grain). 

Group  VL — Alkaloids  Whdsb  Structubb  is  Little  lT^a>BRSTooD 

Physostigminc— About  all  we  know  of  the  stmcture  of  this  alkaloid 
ran  be  expressed  in  the  following  formula: 

r  CONHCH, 
C.HtOi  NCH, 
1  NC.Hi 

characteristic  reaction  of  physostigmine  is  the  red-blue  color- 
play  produced  when  its  ammonium  hydroxide  solution  is  evaporated 
on  a  water-bath  and  acidified  with  acetic  acid;  as  well  as  the  color  pro- 
duced with  nitric  acid. 

The  alkaloid  is  extracted  from  calabar  bean  by  extracting  same  in 
fine  powder  with  warm  alcohol  containing  0.1  per  cent,  tartaric  acid. 
The  alcohol  is  distilled  from  the  tincture,  the  residue  treated  wnth  water, 
the  filtrate  shaken  with  ether  to  remove  color,  and  then  made  alkaline 
with  potassium  bicarbonate,  and  again  shaken  out  with  ether,  which  this 
time  extracts  the  free  alkaloid,  which  is  obtained  by  evaporation  of  the 
ethereal  solution. 

Physostigmine.  or  ef^erine,  as  it  is  sometimes  called,  Ls  recognized 
by  the  pharmacopff'ia  in  the  form  of  salicylate. 


PHYSOSTIGMmJE  SALICYLAS— Physostigmine  SaKcylate 
(Physostig,   Salicyl, — Eserine  Salicylate) 

The  satiryiate  [CiiHi,03N,.Cfn40a»413.2.'i]  of  an  alkaloid  obtained  from  pbyio- 
fitigma.     Preeerve  it  ixi  small,  well-cloeed  containers^  protected  from  light. 
Stimnuiriied  Deseriniion. 

Colorless  or  faint  yellow,  ehining,  aeicular  or  short  columnar  crystals;  turns  red 
on  exposure  to  light  and  air;  very  poisonous;  soluble  in  about  75  parts  of  water  and  in 
about  12.7  parts  of  alcohol  and  in  about  8,6  parts  of  chloroform;  i&s  soluble  in  ether. 
For  details  see  U.S.R,  p,  320. 

For  tetUfor  identity  and  for  impurities,  Sulphate  (barium  chloride  test).  Readily 
t-arboni2able  matter  (sulphuric  acid  solution  not  darker  than  yellow),  see  U.S.  P. 

Remarks, — Salts  of  physostigmine  are  ver>^  deliquescent,  and  the  phar- 
macist is  warned  against  buying  even  so  small  a  quantity  as  a  gramme 
unless  the  whole  Quantity  is  to  be  dispensed  at  one  timej  nor  is  it  advis* 
able  to  keep  the  pnysostigmine  salts  in  solution,  as  the  originally  colorless 
solution  turns  a  dark  red.  One  of  the  largest  manufacturers  of  alkaloids 
now  dispense-8  physo.^tigmine  in  one-grain  tubes,  which  are  sealed  by  a 
blow-pipe,  thus  precluding  all  contact  with  the  atmosphere.  Such  is  the 
only  way  that  the  pharmacist  should  keep  eserine  in  stock. 

Physostigmine  salts  are  used  almost  entirely  as  miotics — that  is,  for 
producing  contraction  of  the  pupil  of  the  eye.  If  given  internally,  they 
are  used  a.*?  tonics. 

Dose. — 1  milligramme  (J^o  grain). 
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ACONITINA— Aconitine 
(Aconitin.) 

An  alkaloid  [Ct4H47NOi  1—645.39]  obtained  from  aconite.     Preeerve  it  in  w«U- 
closed  containers  protected  from  light. 
Summarised  Description. 

Colorless  or  white  rhombic  tables  or  prisms;  extremely  poisonous;  highly  diluted 
(1  in  100,000)  gives  tinglingand  numbing  sensation  to  the  tongue;  soluble  in  about  3200 
parts  of  water,  in  about  22  parts  of  alcohol  and  in  about  5.6  parts  of  beniene;  \tm 
soluble  in  ether:  almost  insoluble  in  petroleum  benzin;  melts  at  about  195^0.  For 
details  see  U.S.P..  p.  28. 

Color  Tests, — No  color  with  nitric  or  sulphuric  acid.  Orange  with  sulphuric  acid 
— ammonium  vanadate  reagent.     For  details  see  U.S. P. 

Impurities. — Pseudocontine  or  atropine  (no  violet  color  on  treatment  with  nitric 
acid,  followed  by  alcoholic  potassium  hydroxide)  see  U.S. P. 

Extraction. — Powdered  aconite  is  exhausted  with  amvl  alcohol  and  the  percolate 
shaken  out  with  0.2  per  cent,  sulphuric  acid.  The  acid  solution  is  freed  from  ram 
and  other  impurities  oy  shaking  with  ether,  and  is  then  made  alkaline  with  sodium 
carbonate  and  shaken  out  with  ether. 

The  crude  alkaloid  obtained  by  evaporation  of  the  ethereal  solution  is  puriSed 
by  recrystallization  from  ether  or  from  alcohol. 

Composition, — ^Investigations  of  aconitine  have  developed  its  formula  to  the  extent 
shown  below: 

rcH, 

(OH), 
C,oH,iN  \  OC,H,0 
I  OCeHiCO 
I  (0CH,)4 

Remarks. — ^This  chemical  is  interesting  as  being  the  most  potent 
official  substance,  being  administered  in  the  smallest  dose.  In  fact,  its 
use  internally  is  not  advisable. 

Medical  Properties. — Like  aconite. 

Dose. — 0.15  milligramme  (3^oo  grain). 

COLCHICINA— Colchicine 

An  alkaloid  [CttHt»NOe« 399.21]  obtained  from  colchicum.     Preserve  it  in  well- 
closed  containers,  protected  from  light. 
Summarized  Description. 

Pale  yellow  amorphous  scales  or  pale  yellow  amoiphous  powder,  darkens  on  ex- 
posure to  light^  extremely  poisonous;  soluble  in  about  22  parts  of  water;  very  soluble 
m  alcohol  and  m  chloroform;  less  soluble  in  ether  and  benzene;  insoluble  in  petroleum 
benzin;  aqueous  solution  is  la?vorotatorv  and  of  a  yellow  color;  melts  between  142* 
and  146X.     For  details  see  U.S.P.,  p.  120. 

For  tests  for  identity  and  for  impurilies:  Colchiceine  (aqueous  solution  not  colored 
by  ferric  chloride  solution).     Chloroform  (the  isonitrile  reaction)  see  U.S.P.,  p.  121. 

Extraction. — Powdered  colchicum  seed  are  extracted  with  90  per  cent,  hot  alcohol, 
the  alcohol  recovered  by  distillation,  and  the  residue  treated  with  water.  The  filtrate 
is  shaken  out  with  chloroform,  the  chloroformic  solution  of  the  alkaloid  evaporated, 
the  residue  dissolved  in  water^  and  again  shaken  out  with  chloroform.  On  evapora- 
tion of  the  solvent  a  crystalhne  chloroformic  compound  of  colchicine  is  left,  and 
this  is  dissolved  in  alcohol,  concentrated  bv  distillation,  again  shaken  out  with  chloro- 
form, and  the  chloroform  distilled  off.  'the  residue  is  dissolved  in  warm  ether,  and 
the  colrhicine-chloroform  crj'stals  mixed  with  water  and  warmed  until  the  chloroform 
evaporates.  The  aqueous  solution  of  purified  colchicine  is  then  evaporated  to  dr\-ne88. 
The  shaking  out  with  several  portions  of  chloroform  is  necessary  to  free  the  colchicine 
from  brown  coloring-matter. 

Composition. — 

(  (OCHa), 
CuHg    NHCOCH, 
[COOCH, 
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Medical  Properties. — ^Like  colchicum  (p.  829). 
Dose. — H  milligramme   (K20   grain). 

PELLETIERINiE  TANNAS— Pelletierine  Tannate 
(Pellet  Tann.) 

A  mixture  in  varying  proportions  of  the  tannates  of  four  alkaloids  (punicine,  iso- 
punicine,    methyl-punicine,    and    pseudo-punicine),    obtained    from    pomegranate. 
Preserve  it  in  smalli  well-closed  containers,  protected  from  li|^t. 
Stanmarited  Descrivtum, 

light  yellow,  odorless,  amorphous  powder;  astringent  taste;  soluble  in  about  240 
parts  of  water  and  in  about  12.6  parts  of  alcohol;  less  soluble  in  ether;  insoluble  in 
chloroform.     For  details  see  U.S.  P.,  p.  311. 

For  testa  far  identity  and  for  impurities:  Foreign  alkaloids  (acidulated  solution  not 
precipitated  by  platinic  chloride)  see  U.S. P. 

Mani^faclure.— Ground  pomegranate  bark  is  mixed  with  milk  of  lime  and  ex- 
tracted with  water.  The  percolate  is  shaken  with  chloroform  and  the  separated 
ehloroformic  layer  is  shaken  with  diluted  sulphuric  acid.  The  acid  solution  of  the 
sulphates  of  the  alkaloids  is  treated  with  tannic  acid  and  the  precipitated  tannates 
collected  on  a  filter  and  dried. 

Composition. — As  mentioned  in  the  official  definition  given  above, 
this  body  is  a  mixture  of  four  alkaloids  each  of  which  resembles  the  tro- 
pines  in  structure.  The  free  alkaloidal  mixture  is  a  volatile  liquid,  but 
the  official  tannate,  like  all  salts  of  liquid  alkaloids,  is  a  solid. 

Medical  Properties. — Tenifuge. 

Dose. — ^250  milligrammes  (4  grains). 

EMETINiE  HTDROCHLORIDUM— Emetine  Hydrochloride 
(Emet.  HydrochL) 

The  hydrochloride  [CioH44Ns04.2HCl» 569.31]  of  the  alkaloid  emetine,  obtained 
from  ipecac.     It  contains  variable  amounts  of  water  of  crystallization.     Preserve  it  in 
dark  amber-colored  vials  protected  from  light. 
Summarized  Description. 

White  or  slightly  yellow  cr3rstalline  powder,  darkening  on  exposure  to  light;  freely 
soluble  in  water  or  alcohol;  does  not  lose  more  than  19  per  cent,  of  its  original  weight 
at  lOO^C.     For  details  see  U.8.P..  p.  133. 

Color  Test. — Bright  green  with  sulphuric  acid — molvbdic  acid  reagent. 

Impurities. — Readily  carbonizable  matter  (color  of  sulphuric  acid  solution  not 
more  than  faint  yellow).  Cephselin  (aqueous  alkaline  mixture  is  shaken  out  with 
ether  and  then  acidulated,  made  alkaline  with  ammonia  and  again  shaken  out  with 
ether.  This  second  ethereal  extract  is  not  made  purple  by  sulphuric  acid — molybdic 
add  reagent).     For  details  see  U.S.P.,  p.  133. 

Remarks. — This  alkaloid  of  ipecac  has  lately  come  into  tremendous 
vogue  both  as  a  remedy  for  amebic  dysentery  and  for  pyorrhea,  the  dis- 
tressing dental  infection. 

Dose. — Hypodermic,  20  milligrammes  {}^  grain). 

Alkaloidal  Drugs 

IPECACUANHA— Ipecac 
(Ipecac. — Ipecacuanhae  radix  P.I.) 

The  dried  root  of  Cepfiaelis  Ijyecaciuinha  (Bn)tero)  A.  Richard,  known  in  commerce 
as  Rio  Ipecac,  or  of  CefJiaelis  acumiivata  Ivarsten,  known  in  commerce  as  Cartagena 
Ipecac  (Fam.  Ruhiacea)^  without  the  presence  or  admixture  of  more  than  5  per  cent. 
of  stems  and  yielding  not  less  than  1.75  per  cent,  of  the  ether-soluble  alkaloids  of 
Xoecac. 

il««oy.— Part  V  (p.  910). 
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ConstiitLenls. — Emeline^  cephaeline,  psychoirine  ipemcuanhie  aeii  (a  | 
form  of  tannin),  a  phytosterol,  starch,  etc. 

Medical  Propertim. — Expectorant   or    einetici    according    to    doN?,  | 
Official  preparations:  Fltndextract  (p.  245)  and  Dover^s  powder  (p,  293)» 
Tbe  fluidextract  is  a  constituent  of  the  syrup  (p.  197), 

Dose. — Of  drug:     Expectorant,  65  milligramnjes  (1  grain);  eraetic, 
1  gramme  (15  grains). 


(Gelsem.- 


GELSEMIUM— Gelsemium 
-Yellow  Jasmine  Root— Yellow  Jessamine) 


The  dried  rhizome  and  nioU  of  GeUetnium  mmperviren*  (Lmn6)  Aiton  filiiis  (Fbiii.1 

ConsiiiuerUs. — ^Alkaloids  {gelsemine,  gdseminine^  sempennrifie,  etc)1 
scopoktin  (the  mono-methyl-ester  of  esculetin,  formerly  called  gel^minicl 
acid),  voialile  oil,  resin  (consisting  of  a  phytosterol;  pentatriacontaneJ 
CwHts;  and  ipuranol,  C2jH3»02(OH)2;  combined  oleic,  palmitic,  i^teanej 
and  liiiolic  acids),  etc. 

Medical  Properties.— Antipyretic,  etc.  The  lindUTe  fp.  227)  and' 
fluidextract  (p,  244)  and  the  extract  (p.  276)  are  official. 

Dose. — 30  milligrammes  (3^  grain). 

Pareira  (IJ.S.P.  VIII:  N.F.  IV)  is  the  dried  roota  of  Chmyirmiendrm 
Ruiz  et  Pavon  (Fam,  Menispermacecc)^ 

The  drug  contains  alkaloids  (bebeerine,  laobebeerine,  chondodendmn,  etc.)*  ***♦ 
starehj  and  tazmin.     It  is  used  aa  a  simple  bitter,  diuretic,  in  30-grain  doses. 

AC  ONITUM— Aconite 
(Aconit — Monkshood— Aconite  Root— Aconiti  tuber  P*L) 

The   dried   tuberous   nxjt   <if   Aamiium   NapcUua  Linn6    (Fam.  Ranuneulnctmh  ^ 
without  admixture  of  more  than  o  per  rout,  of  sterna  and  other  foi^eijKn  inatt<%r»  aaa  ' 
yielding  not  less  than  0.5  per  cent .  of  the  ether-soluble  alkaloids  of  Acofute.     If  tnado 
into  fluidextract  and  assayed  biologically  the  minimum  lethal  dose  should  ticit  bt 
greater  than  0.00004  mil  for  e^ch  gramme  of  body  weight  of  guinea-pig. 

Assay.— Furt  V  (p.  909). 

Constituents. — Aconitine^  n^peUine,  aconilic  acid,  etc*  Aconiiine  con- 
sists of  true  aconitine,  pseudoaconitine,  aconine,  piseudaconine,  pieraconi- 
tine,  etc. 

Remarks. — Aconite  is  a  tuberous  root  from  the  Raniin0ulaoee«  or 
crowfoot  family,  Its  well-known  poi.sonous  property  is  due  ta  ito 
alkaloid,  aconitine,  which  is  supposed  to  exist  in  the  root  as  the  sdi 
of  aconitic  acid.  TMs  acid  is  closely  allied  to  citric  acid,  as  a  side-by- 
side  comparison  formula  will  show: 

Citrie  acid.  Aconitic  acid. 

CHjCOOH  CH— COOH 

OOH— COOH  C COOH 

CH»— COOH  CHr— COOH 

Like  citric  acid,  aconitic  acid  is  not  poisonous.  It  is  found  in  seweral 
plants  other  than  aconite;  for  instance,  sorghum  and  yarrow. 

Medical  Properties. — Of  value  in  fevers  produced  fmm  colds,  neufal- 
gia,  etc.  Ijocally  as  a  local  irritant  and  anesthetic.  The  tincture  (p,  222) 
fiuidcxtraci  (p.  245)  and  extract  (p,  273)  are  official. 

Dose. — 30  milligrammes  (3^  grain). 
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Berb^ris  (U.S. P.  VIII ;  N.F.  I  V)»  or  Ortgrm  grape  root,  ia  *'thc  rhijsome  and  roots  of 
species  of  the  section  OdoMemon  Rafmasque  of  f  ho  kooiib  Berberu  Linn^/'  It  coa- 
iiin'?  berberine,  Ci«lin^Oi  (p.  819),  oarya«in//iifir,  ('i»HmNOj,  herbamine,  Ci«HjfNOi. 
«tc.     It  i»  used  as  a  tonic  and  stimulant  in  30-gruin  doses, 

COLCHICI  CORMUS— Colchicum  Corm 
fColch.  Conn* — Colehicum  Root) 

The  dried  corm  of  Colchicum  autumnale  Linn^  (Fam.  fMiacws),  yielding  not  leas 
than  0-35  per  oent.  of  colchicine, 
Assay^ — See  p,  &08. 

ConsOttienUi. — Coickicine,  colrhireine,  fat,  ^m,  Htarch,  muliii,  etc. 

Remarks. — Colchicum  is  official  in  t  wo  foi  ms;  the  "  corm  *'  and  the  seed 
of  Colchicum  autumnale,  a  pretty  little  liliaceous  plant  called  ''meadow- 
saffron/'  that  decks  the  pastures  of  South  Germany  with  beautiful  pink 
flowers  during  the  month  of  September.  A  **corm"  is  a  variety  of 
tuber,  the  most  familiar  example  of  a  tuber  being  the  Irish  potato.  The 
potato  grows  underground,  but  it  is  not  a  root,  for,  bear  in  mind,  that 
IS  an  erroneous  impression  that  an  underground  plant  part  has  to  be  a 
root.  The  difference  bctwetm  a  root  and  a  stem  Ls  that  w^hile  the  latter 
clways  bears  leaves,  the  former  net}€r  does.  The  potato  must,  therefore, 
be  a  stem  part,  for  it  bears  leaves,  the  **eyes"  of  the  potato  being 
minute  leaf  groups,  which  sprout  under  favorable  circumstances.  Such 
a  thick,  fleshy  stenj  part,  growing  underground  and  designed  as  the 
storehouse  for  food  for  the  next  year's  growth,  is  called  a  tuber,  and 
colchicum  root  is  a  modification  of  a  tuber  called  a  corm.  A  corm 
differs  from  a  tuber  by  growing  at  the  immediate  base  of  the  stem  instead 
of  at  the  end  of  a  subterranean  shoot,  as  the  regular  tuber  does. 

Medical  Properties.— Of  great  value  in  gout.  Its  use,  however^ 
nuist  not  be  long  continued,  as  it  soon  irritates  the  stomach  and  intestinee. 

The  extract  (p.  274)  is  official. 

Daae, — Of  drug,  250  milligrammes  (4  grains). 

COLCHICI  SEMEN— Colchicum  Seed 
(Coich.   Sem.^ — Colchici  semen   P. I.) 

The  dried  seeds  of  Cokhicum  aulumnate  ldnn6  (Fatn,  LiliactrB)^  yielding  not  leoi 
than  0,45  p>er  eent.  of  colchicine, 
,4««ay.— Sec  p.  908. 

CofistituerUs, — Colchicine^  colchtcetnt,  fruit  sugar,  niui'iluge,  taimin, 
fixed  oil  (6  to  8  per  cent.) 

Mecica!  Properties, — Like  the  corm.  The  tincture  (p.  226),  and  fluid- 
mlrad  (p.  244)  are  official 

Doae. — ^200  milligrammes   (3  gmns). 

SANGUINARIA— SanguinAria 
(Sanguin.— Blood    Root* 
rhifome  and  root«  uf  Safiguimiria  cntuuttn^vj^  Linn  A  (pam.  Papav€n»€9tx  * , 

ConstilnetUs.^ — SanguUiarine^  cheterytkriru,  protopirw,  berberifw,  resini^, 
etc. 

Remarks. —Tbt*  drug  is  called  blood  root  liecause,  in  the  spring,  the 
fresh  rhizomt%  wtien  l)roken,  exudes  a  red  juice.  Likewise  the  dried 
drug  18  deep  red  in  the  interior^ 
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Medical  Properties. — Nauseant  expeotorant.     The  tincture  (p.  232) 
is  official. 
•   Dose. — 126  milligrammes  (2  grains). 

SPIGELIA— Spigelia 

(Pinkroot) 

The  dried  rhizome  and  roots  of  Spigelia  marilandica  JAan6  (Fam.  LoQamaem)^ 
without  the  presence  or  admixture  of  more  than  10  per  cent,  of  stems  or  other  foreign 
matter. 

ConatUxierUs. — Spigeline  (volatile  alkaloid),  volatile  oil,  resins,  etc. 
Medical  Properties. — Vermifuge.    Administered  asfluidextrad,  U.8.P. 
(p.  244). 

Dose.— 4  grammes  (60  grains). 

HYDRASTIS— Hydrastis 

(Golden  Seal) 

The  dried  rhizome  and  roots  of  Hydrastis  canadensis  linn^  (Fam.  Ranuneviaeem). 
without  the  presence  or  admixture  of  more  than  2  per  cent,  of  the  stem^  leaves  and 
other  foreign  matter  and  yielding  not  less  than  2.5  per  cent,  of  the  ether-eoluole  alkaloidi 
of  Hydrastis. 

Constituents. — Hydrastine,  berberine,  canadine,  rcssin,  starch,  etc. 

Remarks. — Hydrastis,  the  rhizome  and  rootlets  of  Hydrastis  canadefh 
sisy  is  an  American  drug,  which  has  obtained  world-wide  reputatioo. 
Note  its  two  leading  constituents,  of  which  the  hydrastine  should  be 
white.  Hydrastine  is  very  expensive,  hence  the  cheap  yellow  berberine 
is  often  substituted  for  it.  Note  that  it  is  berberine  which  gives  the  drug 
the  characteristic  yellow  color,  which  suggested  the  synonym,  golden  seal 

Medical  Properties. — Bitter  stomachic,  useful  in  catarrhal  trouble, 
hence  of  value  as  injection  in  gonorrhea.  For  this  purpose  the  official 
glycerite  (p.  211)  is  largely  Used.  The  tincture  (p.  228),  the  extract  (p. 
277)  and  the  fluidextract  (p.  245)  are  also  official. 

Dose. — 2  grammes  (30  grains). 

VERATRUM  VnUDE— Veratrum  Viride 

(Verat  Vir. — Green   Hellebore — American  Hellebore) 

The  dried  rhizome  and  roots  of  Veratrum  viride  Aiton  (Fam.  Liliacece),  without 
the  presence  or  admixture  of  more  than  5  per  cent,  of  stems  or  other  foreign  matter. 

Constituents. — Jertnne,  pseudojervine,  rvbijervine,  veratroidine,  cevadine. 
White  veratrum  contains  veratrine  and  also  the  alkaloids  above  mentioned. 
The  official  veratrine  comes  from  cevadilla  seed  (p.  817). 

Remarks. — While  the  last  pharmacopoeia  recognized  both  American 
hellebore  and  white  hellebore  under  the  title  "Veratrum;"  in  the  present 
edition,  only  veratrum  viride  is  official.  It  is  used  as  a  sedative,  emetic 
and   diuretic. 

Dose. — 60  milUgrammes   (1   grain). 

CINCHONA— Cinchona 

(Cinch. — Yellow  Cinchona — Calisaya  Bark — YeUow  Peruvian  Bark) 

The  dried  bark  of  Cinchona  Ledgeriana  Moens,  Cinchona  Calisaya  Weddell,  and  of 
hybrids  of  these  with  other  species  of  Cinchona  (Fam.  Rybiacece),  yielding  not  \em 
than  5  per  cent,  of  the  alkaloids  of  Cinchona. 
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CINCHONA  RUBRA— Red  Cmchona 
(Ciach.  Rub. — Red  Peruvian  Bark) 

The  dried  bark  of  Cinchona  succirubra  Pavon  (Fam.  Rulfiarrft),  or  uf  its  hybrida, 
yielding  not  less  than  5  per  cent,  of  the  alkaloids  of  Red  Cmrhonu. 

Consiiiiienls. — QuiDine^  quinidine,  ciDchonine,  cinchoiiidine,  and  many 
other  alkaloids,  kinic  acid,  kinovic  aeid|  and  cinchotanoic  acid. 

Cinchona  barks  are  alkaloidal  drugs,  whose  value  is  scarcely  second 
to  opium.  In  these  barks  the  pharmacopceia  give-s  a  wide  range  of  selec- 
tion^ for,  while  dividing  theoi  into  two  groups — cinchona  and  cinchona 
rubra — that  authority  allows  the  use  of  any  cinchona  bark  containing 
6  per  cent,  of  the  alkaloids  peculiar  to  the  species*  Under  tJie  heading 
"cinchona  rubra*'  we  find  but  one  species  allowed — Cinchona  succirubra, 
the  last  word  meaning  **red  juice.'*  But  under  the  head  '* cinchona'* 
permission  is  given  to  use  any  cinchona  yielding  6  per  cent,  of  total 
alkaloids. 

Time  forbids  an  extended  sketch  of  the  origin  and  history  of  the  cin- 
chona barks,  but  the  student  is  advised  to  road  the  subject  in  the  dis- 
pensatories. Here  need  only  be  said  that  the  general  introduction  of 
the  bark  was  due  to  the  Countess  of  Cliinchon,  wife  of  a  viceroy  of  Peru, 
who  was  cured  of  malaria  by  the  use  of  the  drug  in  the  sLxteenth  century, 
since  when  it  has  gained  the  esteem  of  the  entire  world.  The  reckless 
collection  of  the  drug  by  chopping  down  wild  trees,  with  no  attempt  to 
plant  new  ones  in  their  stead,  threatened  the  extermination  of  this 
valuable  drug,  but,  fortunately,  this  danger  waa  averted  by  the  com- 
mencement of  the  sy^tematic  cultivation  of  the  drug  by  the  Dutch  in 
Java  and  by  the  English  in  India,  who  have  taken  most  of  the  business 
from  its  first  home — Chile  and  Peru. 

Note  that  of  the  large  number  of  alkaloids  separated  from  cinchona, 
but  four — quinine,  qiunidine,  cinchonine,  cinchonidine — are  worthy  of 
careful  study. 

Note  also  that  cinchona  contains  a  large  amount  of  tannin,  hence 
^ycerin  is  added  to  the  menstruum  in  preparing  its  official  preparations. 
This  also  explains  the  well-known  prescription  incompatibility,  the 
inky  liquid  obtained  by  mixing  preparations  of  cinchona  with  iron  salts 
(p.  949);  hence  in  preparing  such  pharmaceuticals  as  elixir  of  cinchona 
and  iron  the  cinchona  percolate  must  be  **detannated*'  before  adding 
the  iron  salt. 

Mention  must  be  made  of  a  former  official  product  of  cinchona,  which 
was  dropped  in  the  revision  of  1890;  a  substance  called  cJiinoiditie^  In 
the  da^-s  when  quinine  was  worth  $4  to  $5  an  ounce,  a  cheaper  cinchona 
product  was  demanded.  This  waa  found  in  chinoidine,  whose  efficiency 
was  due  to  the  imperfect  methods  then  employed  in  making  quinine. 
Quinine  is  separated  from  the  other  cinchona  alkaloids  by  cr>^tallization, 
and  in  the  old  process,  after  the  mother  liquor  had  been  concentrated 
several  times,  thus  yielding  most  of  the  four  official  alkaloids,  it  was 
evaporated  to  a  brown  mass,  still  containing  some  of  the  four  alkaloids, 
f|S  well  as  all  the  minor  bodies  foimd  in  the  bark.  But  the  old-time  primi* 
Mve  methods  of  extraction  have  given  place  to  modern  processes,  by 
which  almost  all  of  the  important  alkaloids  are  won  from  the  cinchona, 
leaving  the  mother  liquor  practically  inert.     Hence  chinoidine  of  to-day 

C almost  valueless  and  in  the  pharmacopaaal  revision  of  1890  it  was 
: 
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Medical  Properties,— FehrUnge  (quinine  k  a  specific  in  malariall 
fever),  tonic  astringent.  Official  preparations:  Of  red  bark,  compound] 
tincture  (p,  226),  of  yellow  bark,  tincture  (p*  225)  End  flmdextrod  (p.  245}. 

Do8€, — Of  both  barks,  1  gramme  (15  grains). 

GRANATUM— Pomegranate 

(Granat. — Pomegranate  Bark) 

The  dried  bark  of  the  stenia  and  roots  of  Punica  Granaium  Liaa^  (F&m.  Pumdoanr), 
without  the  presence  or  admiKture  of  more  than  2  per  cent,  of  wood  and  other  fomipi 
matter.     Preserve  it  in  tightly  closed  contiiitiera. 

ConaiituentB* — PelUtierine,  IT.S.P.  punicotannic  acid. 

Remarks, — Note  that  tlie  official  drug  is  the  bark  of  the  stem  and 
root,  not  the  rind  of  the  fruit,  which  is  so  popular  in  the  southern  StlU^ 
as  a  dysentery  remed3\ 

Medical  Property, — Tenifuge.  Administered  preferably  as  the  alka-^' 
loid   pelletierine»  or  as  fiuidextrad,   U.S. P.   (p.   245). 

Dose. — Of  drug,  2  grammes  (30  grains)* 

ASPIDOSPERMA— Aspidosperma 
(Aspidosp* — Quebracho) 

The  dried  bark  t»f  Attpidottperrnu  Qtterbracho  bianco  ScKlechtendal  (Fam.  _ 
eynacea)^  without  admixture  of  more  thim  2  per  cent,  of  wood  and  other  for 
matter. 

Conaiiinents. — Alkaloids  {aspidospermin,  ospidosperffKUine^  qutbrachit 
etc.),  quebrachol,  C20H34O:  quebrachit,  CftHn(OC'Hj)Os,  tannin. 

Rernnrks. — This  drug,  wliich  was  recognized  in  U.S.  P.  1890  and  whieli 
was  deleted  from  the  last  pharmacopoeia,  has  again  become  official 
It  is  a  tonic  and  is  considerably  esteemed  as  a  remedy  for  d>'Benter>*. 

Dose.^^   grammes    (60  grains). 

PILOCARPUS— Pilocarpus 
(Pilocarp. — Jaborandi) 

The  dried  leaflets  of  Pilocarpus  Jatjorandi  Holmes,  known  in  commerce  as  PenuuB/-! 
buco  Jaborandi^  or  of  Pilocarpus  micro phyUu^  Stapf*  known  in  commerce  a«  MjumnHam J 
Jaborandi  (Fam.  Ruiacect),  without  the  presence  or  admixture  of  more  than  5  pefj 
cent,  of  the  stalks  bearing  the  leaflets  ana  stems  of  the  same  plant,  or  other  matler^ 
and  vieldinic  not  less  than  0.5  per  cent,  of  the  alkaloids  of  Pilocarptifl. 

A8my,Sc'e  Part  V  (p.  S*ll). 

Constiiuents, — Alkaloids  (pilocarpine,  isopilocarpine,  pitocarpiding^ 
CQjrpilline^  etc.)  volatile  oil;  resin,  etc. 

Medical  Proprr/ie«.— Valuable  diaphoretic  and  sialagogue.     Admixiia 
tered  in  the  form  of  the  official  ftuideztracl  (p.  244). 

Dose. — 2  grammes  (30  grains). 

Coca   (U.S. P.   Vni)   is  the  dried  leaflets  of  ErythrntyUm  Caea  and  Br^ 

TmriUtnse,     The  drug  contains  cocaine,  hjigrint,  cocatanuic  acid,  etc.     It  ^_ , 

ujsed  by  the  natives  of  rem,  since  the  earliest  times  as  a  stimulant.  Tlie  Indiana  th&m 
the  I»»;tve«  mixed  with  ashes,  and  are  then  capable  of  performing  surV  ^  -^  ^i%Am 
as  climbiniic  mountains  with  loaded  backs,  practically  abstaininf^  froii  ring 

thp  trip.     Its  uae  as  a  tonic  in  Europe  and  North  America  cov'-«-^  1^  '>^  ri  .,.  ,-,  iaaaj 
'  )r-.  but  it«  great  consumption  began  in  the  early  eighties,  wr  -<'overy  uf  tlit 

reriinrknble  local  anesthetic  action  of  its  alkaloid,  cocaine^  madi  m  1890  in  1 " 
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fonn  of  cocaine  hydrochlcritic.  The  frii;htful  abuse  of  cocaine  has  extendetl  to  ciMti 
leaves  as  well;  hence  the  revision  committee  decided  to  delete  from  the  present  phami- 
aoopceiai  coca  and  all  of  its  preparations. 

Coca,  as  suj^gesteil  ahove.  is  used  an  a  stimulant,  in  30-grain  doses. 

BELLADONNA  FOLIA— Belladonna  Leaves 

(Beliad.   FoL — Deadly   Nightshade   Leaves— Belladonna   folium   P.  I.) 

The  dried  leaves  and  tops  of  Alropn  BcUadonna  Linn^*  (Fam.  Solnnnceffi,  without 
admixture  of  more  than  10  per  cent,  of  its  stemSj  or  other  foreign  matter  and  yield- 
ing not  less  than  0.3  per  cent,  of  the  total  alkaloids  from  Bellaaonna  Leaves, 

Constituents. — Airo-pine^  hyoscyamim,  beUwJbnnine^  and  other  alka- 
loids, chlorophyll^  etc. 

Remarks. — Belladonna  is  derived  fmm  the  ** deadly  nightshade," 
Atropa  Belladonna,  the  leaves  and  root  of  which  are  official.  Both 
contain  atropine,  which  dilates  the  pupil  of  the  eye,  making  it  large  and 
lustrous.  From  this  property  the  drug  gets  its  name,  w^hich  is  Italian 
for  "  pretty  lady.- *  Besides  atropine,  the  drug  contains  two  other  official 
alkaloids,  hyoscyamine  and  hyojscine,  these  two  being,  of  course,  named 
after  hyoscyamus,  in  which  they  are  first  found.  All  three  of  these 
alkaloids  are  found  in  various  proportions  in  many  of  the  plants  of  the 
Solanacese — the  nightshade  family— to  wdiich  both  belladonna  and  hyos- 
cyamus  belong,  and  all  three,  by  reason  of  the  projierty  of  dilating  the 
pupil,  are  called  the  mijdnaiic  alkaloids,  Hyoiscyamine  and  atropine 
are  isoineres— both  have  the  same  chemical  formula.  In  fact,  so  similar 
are  they  that  they  can  be  distinguished  only  by  the  differing  behavior 
of  their  gold  saltii. 

Medical  Properties. — Stimulates  the  higher  centers,  hence  used  in 
asthma  and  to  quicken  the  pulse;  used  to  modify  the  action  of  vegetable 
purgatives,  as  is  shown  in  the  official  compound  laxative  pith,  in  which 
extract  of  belladonna  leaver*  is  employed.  Used  externally  in  neuralgia. 
Official  preparations:  the  extract  (p.  273)  and  the  iin<Uure  (p-  224).  From 
the  extract  the  ointment  (p.  332)  is  made. 

Dose, — 60  milligrammes  (1  grain). 


BELLADONNA  RADIX^-BeUadonna  Root 
(Beliad,  Rad.^Deadly  Nightshade  Root) 


k 


The  dried  root  of  Airopa  Belladonna  Linn6  (Fam.  SotaTtacvct),  without  admixture 
of  mure  tlian  10  |>er  cent,  of  its  stem-baaes  and  yielding  not  less  than  0,4*5  per  cent,  of 
the  total  alkaloids  from  Belladonna  Root,  Preserve  Belladonna  R«X}t  in  tightly 
closed  containers  addini;  a  few  drops  of  chloroform  or  carbon  tetrachloride  from  time 
to  time  to  prevent  attack  by  insects. 

ConsiituerUs, — Like  the  leaves,  except  for  absence  of  chlorophyll. 

Reriuirks. — Note  that  the  root  contains  more  mydriatic  alkaloids 
than  do  the  leaves  (root,  •*?ioo  ^f  I  P^**  cent.j  leaves,  %q  of  1  per  cent.), 
hence  it  is  administered  in  smaller  dose. 

Medical  Properties,— Like  the  leaves.  The  fluidexlract  (p.  243)  is 
official,  and  from  it  is  mafie  the  official  liniment  (p.  205). 

Do8e,—0{  drug,  45  milliRranuues  (?4   grain). 

STRAMONIITM— Stramonium 
(Stramon. — Jamestown  Weed — Jimson  Weed) 

ITie  dried  Icjivcs  of  Datura  Sttamonium  Linn^,  or  of  Daiura  Tatula  t^n^  (Fam. 
Solanacta^t  without  the  presence  or  admixture  of  more  than  10  per  cent,  of  stems  or 
oilier  foraisn  matter,  and  yielding  not  leaa  than  0.25  per  cent,  of  the  total  alkaloids  of 
Sinunoorum. 

ftS 
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Constituenls. — Atropine,  hyoscine,   hyoseyamine,  chlorophyll, 
constituent    daturine   has    been    proved    a  mixture  of  atrupiuu 

hyoscyamine. 

Remarks* — Stramonium  is  the  leaves  of  Datura  Stramonium^  whichj 
is  the  well-known  **jini8on  weed/'  a  plant  growing  all  over  the  Unit* 
States,  Europe,  and  Asia.     It  is  said  that  the  plant  has  become  so  \^idely  | 
distributed  through  those  curious  people,  the  g>psies,  who  travel  all  I 
over   the   world,   carrying  with   them   stramonium   seed — ^for   criminal  I 
uses  it  is  said.     It  is  also  claimed  that  it  was  the  active  constituent  ofi 
the  witches'  brew  of  medieval  times.     Note  that  stramonium  belongs 
to  that  plant  family  called  the  Solanacea?,  or  nightshade  family,  which 
furnishes  such  valuable  drugs  as  belladonna  and  hyoscyamus,  and  aleo 
includes  several  of  our  best  known  vegetables,  like  Irish  potato,  tomato^j 
and  egg-plant. 

Beltadonna,  hyoscyamus,  and  stramonium  contain  the  three  mydriatiol 
alkaloids,  atropine,  hyoscine^  and  hyoscyanune.  Quite  often  we  findj 
8uch  chemical  similarities  existing  between  membei-s  of  the  same  plant! 
family — ^a  verj'"  striking  fact  when  we  consider  that  the  method  by  wbiclij 
we  classify  plants  has  nothing  to  do  with  chemistry. 

Medical  Properties, — Like  belladoima.     The  extract  (p,  279)  and  tl 
tincture  (p.  233),  are  official.     From  the  extract,  the  official  mnimeni] 
(p.  334)  is  prepared. 

Dose, — 60  milligrammes  (1  grain). 

Stramonium  seeds,  which  were  recognized  by  the  pharmacopcBia  ol  1S90,  i 
enjoyed  the  same  ptipularity  as  the  leaves,  henoe  were  dropped  from  the  oigbtll ' 
editiun .     They  contained  the  same  alkaloids  and  were  used  simitarly  to  the  kftvai  a&d 
given  in  the  same  dose. 

HYOSCYAMUS— Hyoscyamus 

(Hyosc. — Henbane — Hyoscyami  folium  P.  L) 

The  dried  leaves  and  flowering  or  fruiting  tope  of  Hyascyamus  niger  Linn6  (FliOi^ 
Siilanac^iE),  yielding  not  less  than  0,065  per  cent,  of  the  alkafoida  of  liyoacyaroua. 

Constituents, — ^Hyoscyamine  and  hyoscine. 

Remarks. — Hyoscyamus  is  commonly  called  henbane,  the  offidall 
drug  being  leaves  plucked  from  the  second-year  ^U'm,  those  of  the  firs't  j 
year  l>eing  small  and  almost  inert.  Note  that  the  drug  is  much  weaker 
in  mydriatic  alkaloids  than  are  belladonna  and  stramonium  leaves?,  the 
last  two  being  required  to  contain  respectively  ^q  and  ^Hoo  ^f  ^  P^ 
cent,  of  alkaloids,  while  the  requirement  for  hyoscyamus  is  but  **Hooo 
of  1  per  cent. 

Medical  Propertte«.— Similar  to  belladonna,  but  preferable  to  thoj 
latter  drug  in  insomnia  and  for  relieving  the  excitement  of  insansty.j 
Official  preparations:  Extract  (p.  278),  fluidextraci  (p.  244)^ and  tine 
(p,  228).  The  fresh  leaves  steeped  in  a  fixed  oil  along  with  other  dnigi  I 
and  aromaties  is  highly  popular  in  Europe  imder  the  name  Bcmme 
Tranqtiille,  a?  a  remedy  for  earache  and  for  general  use  as  a  lininieiiL^ 
See  infused  ail  of  hyoscyamus^  N.  F. 

Dose. — Of  drug,  250  milligrammes  (4  grains). 

ScopoU  (U.S. P.  VIII)  is  the  dried  rliizome  of  ScojMAa  Cortxioltc^     It  oontttiitf  | 

*— *^  ^ ^n4t  ^identical  with  hyoscine);  some    »    -- -  -    fat,  suipir,  fltioi 

.  etc.     It  was  aerorded  phannacopa  ;u^  a  floufve  ol  •copO» 

1: -jid  because  ita  extract  is  used  by  some  pL..  ...i :.  tor  their  so-eaUed  be&np 

donua  plasters.     If  used,  it  t»,  like  belladonna  aad  hyoscyamus,  «  aedaltr*  «ad 
narcotic*     Dq9€^  %  g^in. 
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TobftccOt  the  leaves  of  Nicoiiana  iabucum^  was  official  in  former  pharmacopceias, 
but  wa^s  dropped  iu  the  last  reviaion.  It  was  fonnerly  highly  Oi^teemed  a^  a  vulnerary* 
but  is  tittle  used  as  a  drug  by  intelttgent  phyaidans.  A  decoction  of  tobacco  in  which 
curroBive  sublimate  haa  been  dis^^ilver]  makes  a  satisfactory  bedbug  poison. 


LOBELIA— Lobelia 
CLobeL — Indian   Tobacco) 


fThe  dried  leaves  and  flowering  tope  of  Lobtlia  infiata  Li nn6  (Fam.  LobeliacetB)^ 
without  the  presence  or  admixture  of  more  than  10  per  cent,  of  sterna  and  other 
foreign  matter. 
the 


Consliiuents. — Lobeline  (a  liquid  alkaloid)^  lobelic  arid,  resin,  etc. 

Remarks, — Lobelia,  or  Indian  tobacco^  is  a  remedy  highly  esteemed  by 
the  natives  and  earl}^  colonists  of  North  America.  It  was  brought  into 
medical  prominence  largely  through  the  efforts  of  eclectic  practitioners. 

Medical  Properties, — Expectorant  and  emetic.  Poisonous  in  large 
doees.     The  iincture  (p*  229)  and  the  fluidextrad  (p.  24o)  are  officii. 

Dose* — 150  millifirramraes  (2V^  grains). 

ScopoHus  (T.S.P.  VIIl;  X.F.  IV),  or  hroomtopfi,  is  the  dried  tops  of  Cplimis  Sco- 
pariuA  (Linn^)  Link  (Fam,  Lf j^umina»<r).  The drun  contains spfirteinr  (liquiti  alkaloid), 
Bcoparin  (neutral  principle),  volatile  oil.  tannin,  etc.  Broom  is  the  *'planta  genista, 
from  which  the  famous  Pfantagenet  lamily  t(K>k  its  name.  It  ia  not  the  broom* 
straw  from  which  the  modem  .\merican  brooms  used  in  sweeping  are  made,  albeit 
m  certain  druggist  was  once  known  to  fill  a  prescription  for  ** decoction  of  broom'* 
from  the  straw  of  that  homely  domestic  article.  Scoparius  is  used  as  a  diuretic,  its 
action  being  due  to  scoparin,  rather  than  to  sparteine.     Ehtae^  15  grains, 

Chelidonium. — The  entire  plant,  Cheliflonium  majuSt  was  official  in  the  pharmac-o- 
pceia  of  1890.  It,  like  the  plant  yielding  opium,  belongs  to  the  nsiural  order  Papa- 
Teraceae,  the  poppy  family,  and  its  juice  also  is  somewhat  narcotic.  The  drug  is  not 
used  ver>'  largely.     To  the  poppy  family  belongs  also  sanguinaria. 

Conium  (('.§. P.  VIII;  N.F.  IV)  is*  the  full-grown  but  unripe  fruit  of  Canium 
maculatum.  It  contains  coniine.  conhydrine,  a  trace  of  volatile  oil,  and  fixed  oil.  It, 
like  aniae.  coriander,  fennel,  and  caraway,  is  a  fruit  of  the  natural  order  UmbeUifera, 
and  closely  resembles  anise  in  appearance— so  much  so  that  it  has  been  confused  with 
that  drug,  and  with  serious  results.  Unlike  the  four  fruits  just  mentioned,  it  contains 
little  or  no  aromatic  oil,  and  does  contain  the  poisonous  liquid  alkaloid  coniine.  This 
idkaloid  has  the  peculiar  odor  of  mice's  urine,  thus  affording  a  good  method  of  dia- 
tin^ishing  conium  from  anise.  Conium  is  that  '*seed,"  or,  more  correctlVj  that  fruity 
which,  when  triturated  with  solution  of  soda,  gives  off  the  odor  of  mice's  urine. 
m     Conium  is  narcotic  aad  sedative  and  is  given  in  3-grain  doses. 

pr: 

■   albi 


),  yielding 


NUX  VOMICA— Nux  Vomica 

(Nux  Vom. — Strychni  semen  P.I.) 

The  dried,  ripe  seeds  of  Strychrios  Nux-t>ofnia  Iinn6  (Fam.  La(fan 
leas  than  2.5  per  cent,  ty!  the  alkaloids  of  Nux  Vomica. 

Consiiluenis, — Strychnine,   brtunne,   igasuric   acid^   loganinet  fat  and 

albumio. 

Remarks, — The  "buttons"  of  nux  vomica  are  very  charact-eristic, 
and  their  silky  appearance  is  due  to  the  fine  hairs  ^nth  which  they  are 
covered.  The  fixed  oil  sometimes  proves  troublesome  pharmaceutically, 
the  alcoholic  preparations  frequently  turning  milky  on  addition  of  water. 

MediccU  Properties, — Nervous  stimulant  and  bitter  tonic.  Very 
poisonous.  Antidote  Is  chloral  hydrate,  which,  however^  merely  lessens 
the  force  of  the  tetanic  convulsions,  and  should  be  used  only  under  direct 
supervision  of  the  physician.  In  some  respects  a  b*^tter  antidote  is  an 
alkaloidal  precipitant,  such  as  tannin,  compound  solution  of  iodine,  or 
potassium  permanganate.  The  extrnct  (p.  278),  tincture  (p.  230),  and 
fiuide^ract  (p.  244),  of  nux  vomica  are  official. 

Dose,~W  milligrammes  (1  grain). 
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PRINCIPLES    OF    PHARMACY 

PHYSOSTIGMA— Physostigma 
(Physostig. — Calabar  Bean — Ordeal  Bean) 


The  driefi,  ripe  see^ls  of  PhtjHOHttyfua   rvnemmum    Balfour   (Fam.   Leffumiiyomry 
yielding  not  less  than  0.15  per  cent,  of  the  alkaloids  of  Physostijjraa, 

ConsiituerUs, — Physostigmifie   (or  eserine),    physovenim^  CiiHuOfN: 
calabarolj  CwHaiOiCOH)^;  phytosteroLs  and  other  alcohols  (trifolian 
stigmasterol,  silosteroU  glycerides  of  behenic,  stearic,  oleic,  palmitic,  li 
olenic  acids,  etc. 

ftewarfts,— Physostigtuinc  is  called  "Calabar  bean/'  from  that 
tion  of  Africa  where  it  grows.     Its  alkaloid,  ph>^sostigmine,  is  offi< 
as  the  sulphate  and  as  the  salicylate,  which  is  less  deliquescent  than  tfa^ 
other  salts  (p.  825). 

Medical  Properties. — ^Sirailarly  to  strychnine,  physostiKinine  (p*  825) 
is  used  for  contracting  the  pupil  of  the  eye — is  a  miotic,  just  the  revei 
of  a  mydriatic  (p,  805)*     For  this  reason  miotic  drugs  (like  strychni 
and  phj'sostigndne)   have  been  suggested  as  antidotes  to  mydriati< 
(such  as  belladonna  and  hyoscyamus),  and  similarly  mydriatics  ha 
been  used  as  antidotes  to  miotics,     Such  reasoning  is  not»  however, 
neceesarily  logical     The  extraci  (p.  279)  and  tifidure  (p,  231)  of  phyao- 
8tigma  are  officiaL 

Da8e*~100  milligrainmes  (l}4  grains). 


i 


STAPHISAGWA— Staphisagria 
( Staphisag. — Stavesacre) 

The  ripe  seeds  of  Delphinium  Slaphi«a{fr%a  Liun6  (Fam.  Ranuftcuificf€e),  withciui 
the  presence  or  admixture  of  more  than  2  per  cent,  of  foreign  vegetable  matt«5T 

Constituenls. — Delphinine,   detphinoidin^,   Mfaphimgrin,   the   latter  » 
mixture. 

KemarA;« .—Staphisagria  is  the  pharmacopopial  name  for  the  sieedfl 
of  Ddphinium  Stnphisagria^  a  plant  closely  related  to  the  garden  larkspur,! 
Delphinium  consolida,     The  former  plant  has  odd-shaped  flowers  reserob 
ling  the  larkspur.     Stavesacre,  as  the  official  drug  is  called,  is  a  %*er 
potent  remedy,  and  Is  used  chiefly  as  a  wash  for  body-lice. 

Medical  Properti€.s, — When   ui^ed   internally  it   acts  something 
aconite.     Rarely  employed,   however,   except  externally   (see  mbave)»| 
The  fluid^xtract  (p.  2^)  is  officiaL 

Dose, — 60  milligrammes  (1  grain). 


(Ergot- 


ERGOTA— Ergot 
-Becale  Cornutimi,  R  L^ — Ergot  of  Rye — Spurred  Rye) 


The  carefully  dned  st^crotium  of  Chmi»p8  mtrjntrea  (Fries)  Tul^sne  (Fim^ 
HypoereoMii),  replacing  the  grain  of  rve,  Stcalr  etretde  Lum^  (Fam,  Gratmncai^  wiUuiiit 
iht  preaenee  or  admtxture  of  nion^  than  5  per  rent,  of  seeds,  fniits  and  other  forw|P 
matter.  Before  storing,  dr\'  Ergot  at  a  temperature  not  cxct-eding  70*^".,  and  prwcrrt 
it,  protected  fn^m  hght,  in  tightly  closed  containers  t'O  which  a  few  dropil  iii  ehloio* 
fonn  or  carbon  tetrachloride  are  added  from  time  to  time  to  prevent  att»^s  by 
in9ect«« 
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Constiiuenis, — Ergaiinine^  C3&H$»0iNft;  ergotoxifuif  CaiH4iO«N^,  the 
hydroxide  of  ergot inine.  claimed  to  be  the  most  active  principle  of  erjrot; 

OH 

para-hydroxyphenylethylaniine,  (^H^  ^sjr  CHfNHj;  beta-irninazolyl  eth- 

vlamine 

CH— NH\ 

,5  -  n/"' 

CH,CH»NH, 

rl€win  (a  mixture  of  leucin,  isoleurin  and  valine) ;  ergottnit!  acid;  fixed  oil| 
coloring  matter,  etc. 

Few  drugs  have  been  subject  to  more  investigation  than  has  erjjot  and  ajs  a  result 
a  vast  amount  of  confusion  has  existed  concerning  its  constituents.  The  researches 
of  Barger  and  his  co-workers  has  hirgely  cleared  the  confusion  althtnigh  the  structure 
of  the  two  chanicteriatic  alkaloids  is  yet  to  be  escpiained.  The  names^  ecbolin, 
ergotin,  coniutin^  sphaecelotoxin^  sph^celie  acid»  etc,,  are  now  obaulete,  since  ejich  of 
these  substaaces  are  now  known  to  be  impure  forms  of  other  constituents  cited  above. 

Remarks, — Ergot  is  a  very  important  drug,  whose  official  definition 
requires  explanation,  and  this  means  a  discussion  of  the  life-history  of  an 
interesting  representative  of  the  non-flowering  plants  or  cryptogams. 
Referring  to  the  official  definition,  we  find  that  ergot  is  'Hhe  sclerotiura 
of  Claince-ps  purpurea ^  ,  .  .  replacing  the  grain  of  rye,  Secale  c^eale*^* 
Kb  to  *'thc  grain  of  rye,"  that  plant  is  a  cultivated  grass,  used  for  food, 
similar  to  wheat  or  rice,  and  its  fruit,  a  long  cluster  of  oval  grains,  each 
protected  by  a  chaffy  cover,  is  familiar  t<)  most  of  us.  Each  grain  was, 
in  its  early  stage,  a  tender  ovary,  filled  with  soft  and  nutritious  tissue. 
At  this  stage  of  growth  it  is  apt  to  be  attacked  by  the  spores  of  the 
fungoid  plant,  CUiriceps  -purpurea;  the  spores  of  non-flowering  plants 
answering  to  the  seed  of  flowering  plants,  an  official  example  of  w^hich 
is  lycopodium  (nott*d  on  p.  664).  These  spores  of  Clmnceps  purpurea 
float  through  the  air,  seeking  a  location  where  they  can  obtain  nourish- 
ment with  as  little  work  as  possible;  for  the  plant,  Cku^ic^pa  purpurea^  is 
one  of  the  **  tramps"  of  botany— a  ptuiisite  which  does  not  work  into  food 
the  materials  obtained  from  the  earth  and  air  (as  do  all  '*good"  plants), 
but  which  lazily  fastens  its  roots  into  soft  tissue  of  some  living  and  thrifty 
plant  and  sucks  from  the  latter,  nutriment  stored  up  for  personal  use* 

In  this  manner  the  spores  of  Clmnceps  purpurea  light  upon  the  ten- 
der ovaries  of  the  3'oung  rj^e,  Secale  cereale.  As  seed  planteil  in  goodly 
ground  begins  to  sprout,  so  do  the  spores  of  ergot  sprout  when  they  drop 
upon  the  rye.  The  rootlets  of  each  spore  penetrate  into  an  ovary  of 
the  rye  from  which  they  suck  nutriment  and  increase  in  size,  at  the 
expense  of  their  host,  until  eventually,  from  what  was  originally  a  min- 
ute fungus  growth  (called  the  mycelium),  the  ergot,  literally  eating  the 
ovary  of  the  rye  **out  of  house  and  home,"  develops  into  a  brown  purple 
fusiform  growth  larger  than  the  remaining  rye  grains,  called,  by  reason 
of  its  hardness,  the  sclerotium.  This  sclerotium  constitutes  the  oflicial 
drug — ergot.  A  word  as  to  the  future  growth  of  the  sclerotium,  which 
is  a  provision  of  nature  for  the  preser\"ation  of  the  fungus  over  winter. 
It  reaches  full  growth  in  early  fall  and  drops  to  the  earth,  where,  owing 
to  its  color,  it  is  apt  to  lie  unnoticed  over  winter — apparently  a  de^d 
thing.  But  the  warmth  and  sunshine  of  spring  awakens  the  spark  of 
Life  and  it  then  puts  forth  the  fruit  head  in  which  are  formed  the  spores, 
which  are  again  wafted  into  the  air  to  begin  once  more  the  history  of 
another  year's  havoc  of  the  rye. 
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Ergot  is  a  potent  remedy  of  inestimable  value  in  checking  hemorrl 
and  in  childbirth.     The  rye  mixed  with  ergot  is  of  course  dangerous, 
and  on  several  occasions  entire  communities  have  been   pcjisoned  b; 
eating  bread  made  from  r>^e  flour  containing  ergot. 

Medical  Properties, — Used  a.s  an  ecbolie,  producing  contraction  of 
the  uterus,  and  for  hemorrhages.  Official  preparations;  fluidexiraet 
(p.  245),  and  extrad  (p.  275). 

Dose. — 2  grammes  (30  grains)* 

OPIUM— Opium 

Ttie  air-dried,  milky  cxudatiDn  obtained  by  mci^ing  the  unripe  cap«ii]60  of  Pi 
mmni^erum  Linnd  and  its  variety  album  De  CandoUe  (Fatn.  Fapavcraeem},  and  , 
ing,  ia  ito  normal,  mQist  condition,  not  less  than  9.5  per  cent,  of  anhydrout  moiplllM, 

OPII  PULVIS— Powdered  Opium 
■  fOpii  PtUv* — Opii  puKHs,  P.  L) 

Opium  dried  at  a  temperature  not  exceeding  TO'^C,  reduc^  to  a  very  fine  poi 
and  yielding  not  less  than  10  per  cent,  nor  more  than  10-5  per  cent.  «f  anfivd 
morphine.  Powdereci  Opium  of  a  higher  morphine  perceiitajte  may  be  brought  wi 
the  required  Umits  by  admixture  with  powdered  opium  of  a  lower  percentage,  or  ^ 
some  inert  diluent.     Preserv^e  it  in  well-closed  containers. 

OPIUM  GRAKULATUM— Granulated  Opium 
(Opium    Gran,) 

Opium  dried  at  a  temperature  not  excee<ling  70^0.  reduced  to  a  Cdaise  fNo. 
to  No.  20)  powder  and  yielding  not  less  than  10  per  cent,  nor  rr'^r**  ♦►^""  f'^  ^  ^ 
cent,  of  anhydrous  morphine.     Granuhiteti  Opium  of  ii  higher  m  t  _ 

may  be  brought  within  the  required  limita  by  admixture  with  grarr^  ,       j  of  i 

lower  percentage,  or  with  some  inert  diluent.     Preserve  it  in  well-cloeed  con  tamers. 

Con^i if ue fits. ^-Morphine,  codeine^  narceine,  7iarcofine,  and  many  oi 
alkaloids ^  meconic  and  lat-tic  acids,  gum,  etc.     No  8tarch. 

Remarks, — Read  carefully  the  pharmacopceial  definition  given  aboTi 
and  note  that  opium  is  **the  air-dried  milky  exudation"  obtained  b; 
cutting — ** incising" — the  unripe  capsules  of  Papaver  saniniferum,  Th 
poppy  capsules  (or  heads)  found  in  drugs  stores  are  from  the  sam 
plant,  but  are  collected  on  ripening^  when  they  do  not  contain  so  much 
milk  juice. 

An  analogous  case  is  found  in  the  fig,  which  abounds  in  milk  juiM 
when  green  and  has  scarcely  any  when  rip>e. 

Papaver  somniferum  can  grow  as  ^ell  in  this  country  a^  it  can  Ul 
Asia  Minor,  and  the  only  reason  why  opium  Ls  not  prodn  '  ii 

because  the  incising  of  the  capsule  (sUtting  mth  a  sharp  ki  ^»ut 

pt^iict rating  thr  capsule)  is  a  lalmrious  task  performed  by  hanti,  aad  in 
euch  work  America  cannot  compete  with  the  cheap  lalx>r  of  the  Kaft^ 
Note  that  the  three  official  forms  of  opium  given  above  the  moi^  f/um, 
containing  not  less  than  9.5  per  cent,  of  morphine,  the  powdered^  and 
the  granntuied,  prepared  l*y  driving  off  the  moisture  from  the  gum  and 
converting  the  dried  mass  either  to  powder  or  to  granulee,  tne  latU*r 
made  by  moistening  with  alcohol  and  rubbing  through  a  coar)«e  ideve. 

Both  the  powdei'cd  and  the  gmnulated  nuist  contain  not  leaa  thaft 
10  per  cent,  nor  more  than  10.5  per  cent,  of  crystallized  morphine. 

Medical  Properties, — Sedative   and    narcotic.     Poisonous.     Aniitkti 
stimulants  (caffeine  or  coffee),  electric  Bhocks^  flagellatian.     Alx>vie  ilk 
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keep  patient  in  motion,  Ofl5ciaI  preparations:  From  the  maist  gum  we 
make  the  powdered  and  the  ffranululed  and  the  extract  (p.  279) ;  from  the 
powdered  we  make  deodorized  opium  (see  below) »  the  campharaM  tincture 
(p.  230),  and  powder  of  ipecac  and  opium  (p.  293);  from  the  granuhted 
we  make  the  tincture  (p.  230)  and  the  deodorized  tincture  (p.  231). 
Dose. — Of  all  forms,  60  milligrammes  (1  grain). 

OPnJM  DEODORATUM— Deodorized  Opium 
(Opium    Deod.) 

Deodorized  Opium  yielxls  nut  less  than  10  per  cent,  nor  more  than  10.5  per  cent, 
of  anhydrous  morphine.     Deodorixwl  Opium  of  a  higher  morphine  percentage  may 
be  brought  within  the  required  limits  by  admixture  with  deodorized  opium  of  a  lower 
percentage  or  with  some  inert  diluent.  *  Preser\'e  it  in  well-closed  containers. 
Condensed  Recipe. 

Macerate  500  Gm.  powdered  opium  with  purified  petroleum  benzin  for  twenty- 
four  hours;  and  then  decant  the  benzin ;  macerate  a  aecond  time  with  benain  and  then 
decant;  finally  percolate  the  residue  in  a  closely  covered  funnel  until  the  percolate 
is  coloriess;  then  dr>^  the  rcmainini?  opium  in  the  open  air  and  finally  mix  with  enough 
sugar  of  milk  to  make  500  Gm,     For  details  see  U,B.P.,  p.  307, 

Remarks. — Deodorized  (or  denarcMizexi)  opium  is  prepared  by  extract- 
ing powdered  opium  with  l»enzin,  that  solvent  removing  little  from  the 
drug  but  its  heavy  narcotic  ndor  and  narcotine,  an  alkaloid  to  which 
many  of  the  unpleasant  iifter-effects  of  opium  are  said  to  be  due.  In 
the  pharmacopoeia  of  1890  other  was  used  as  the  deodorizing  solvent, 
but  it  has  been  found  that  l>enzin  will  do  the  work  as  thoroughly  and 
more  cheaply. 

Medical  Properties. — Similar  to  the  powdered. 

Dose. — 60  milligrammes  (1  grain). 
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Skraup,  Ch.  Cent.,  [3).  11, 1880,  359;  Baeverand  Drewaen,  B.,  15, 1882,  2856,  (Reac- 
tions) Skraup,  B.,  14,  1881.  1003;  Miller,  B.,  23,  1890,  2262;  FViedlander  and  Gohring, 
B,  16,  1883,  1835. 

Phtnyt-dnchonic  .4cuf.— Doebner  and  Gieseckc,  A,,  242,  1887,  291. 

Alkaloids. — (General)  Dupuv,  Alcaloldes,  1887:  Wlnterstein  and  Trier,  Die 
Alkaloide,  1910;  Pictet-Biddle,  the  Vegetable  Alkaloids,  1913;  Huebner,  Ch.Zt.,  35, 
1911.  148.  also  36,  1912.  1493  and  1505;  Macht,  .Jl.  A.M. A.,  64,  1915,  1493.  (Solu^ 
hihtv)  8choIt2,  Arch,  d,  Pharm,.  250,  1912.  418.  (Rejictions)  Maver,  A.Ph.A.,  10, 
1802',  238.  (Alkaloids,  etc.)  Wagner,  A^Ph.A.,  14,  1866,  191;  Wilbert,  Am,  Dr.,  61. 
1913,  234.     (Extraction)  Boiraux  and  Uger.  Ph.  Jl,,  f3].  5,  1875,  642  and  661, 

Piperidine. — (Manufacture)  Rochleder  and  Wertheim,  A.,  70,  1849,  62;  Cahours, 
A  J.P.,  25,  1853,  UK     (Synthesis  and  structure)  Ladenburg,  A.,  247,  1888,  50. 

ranune.—G ieseke,  through   Brandes,  A-J,P,,  1,  April,  1829,  76;  Ladenburg,  A 
247,  1888,  81. 

Pipmn.— (Synthesis)  RUgheimer,  A.Ph.A.,  31,  1883,  294.  (Extraction)  Caze- 
neuve  and  CaiUot,  A.Ph.A,,  26,  187S,  618. 

/^/omrpific— (S^Titheaia  i  Hardv  and  Calmete^  Ch.  and  Dr.,  31, 1887, 90.     (Struc- 
turc)  Jowett.  Jl.  Ch.  8oc.,  87,  1905,  794;  Pinner,  B.,  38,  1905,  1510.     fRxtrartion 
Hager,  Handb.,  2,  1913,  624. 

ATiooeine.— (Source)  Poaselt  and  Reimann,  A,J.P„  3»  1831.  175,  (Structure) 
Pict^t  and  Crepieux,  B.,  28,  1895,  1904;  Pinner,  B.,  26,  1893  292. 

Sparf<n7M?.— (History)  Rentier,  Sch.  Wach.  Ch,  Ph.,  61,  1913.  91.  (Strunture) 
Mouren  and  Valeur,  Ann.  Chim.  Phya.,  [8).  27,  1912,  379  and  388.  (Extraction) 
Mills,  Jl.  Ch.  Soc.,  15,  1862,  1. 

rrowf**.— (Structure)  Ladenburg,  B,,  28,  1895,  2277;  Merling,  A.,  216,  1883> 
329;  WilUt&tter,  A,,  317,  1901,  204  and  326,  1903,  1. 
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Airopint.--{Himct\iTi^)    Kraut,   A  J. P.,  3C,   IM4,  231;  Ladenbiifg,  B.,  13,  IJ 
254  and  A..  217,  iaS3,  72;  I^adenburK   and  Hundl,  B,,  22,  1889,  2590.      (S>TitlM 
GilUng,  Ph.  Jl.,  82,  11>0!),  355.     (Extraction)  Anon.,  A.J.P,,  6,   1834,  314.     {Tmtt 
Vitali,  Zi.  anftlvL  Cli.,  20,  1S81.  563. 

Hatnatro pine,— (Hynth^sis)  Lftdenburg,  A.,  217,  1883,  82, 

Hjf08cyamin^.--iK\it^vtUin)  Thorcv,  Zt.  Chem.,  14,  1871,  5^.  {Hynthmk) 
,\menomiya,  Arch,  ih  Phartn  ,  240,  1902,  498. 

HyoHcine.—iExtTticiUm)  Ladenliurg,  A.,  206,  1881,  281.  «; Com pomtion)  Hohl 
A„  271,  1892,  100;  Hchmkit.  Arch.  d.  Pharm.,  230,  18a2»  206;  243,  1005,  569  M 
247,  19O0,  79;  Dohme,  A,Ph,A.,  55,  1907,  rj02. 

Cnritine.—lllisUyTv}  .\iion.,  Am.  Dr.,  15,  1886,  178.  (Structure)  WillaUltt«r» 
B..  31,  1H98,  2655  anil  A,,  326,  1903,  42;  Elnhorn  and  WilU&tter,  B..  27,  18^4,  243^ 
and  A.,  280,  1894,  96.  (Synthesis)  Gilling,  Ph.  Jl.,  82,  1909,  355,  (Extnictioo) 
Sperber,  Si.*h,  Wsch.  Ch.  Ph',  50,  1912,  173.  (Uses)  ,\non.,  Am.  Dr.,  13,  1884,  2aa 
(SterUization)  Lc^ur*?,  Jl.  de  ph,  fit  ch.,  27,  1908,  474  and  526. 

Eucaines.'-Merlmg,  A.Ph.A.,  45,  1894,  727' Heinta.  A,,  187,  1877.  214  and  Ul, 
1878,  124;  Fischer,  B.,  17,  1884,  1794;  Parsons,  Jl.  Am.  Ch.  Soc,  23,  1901,  88«, 

Cimr/mmri^.— (Structure)  liabe,  A.,  373,  1910.  85. 

Quinifif, ^(n'mi4^ry^)  Pelletiere  and  Caventou,  Jl.  dc  Ph.,  7,  1821,  49.  (Slnie* 
ture)  Kopnifrg,  B.,  29,  1896,  372;  Murray,  Merck's  Rep.,  14,  1905,  237,  26^11114  301. 
(Extraction)  Field,  Am.  Dr..  21,  1892,  152  and  22,  1892,  28;  Ijandrin,  Comp,  n?nd, 
108,  1889,  750.  (Testis)  Brandea  and  Leber.  A.,  32,  1839,  370;  Herapath,  A^J.P., 
29.  1857,  245.  (tannate)  Thomas,  A.J.R,  22.  18.50,  360;  Anon.,  A,Ph.A^  50.  1911, 
495,     (Incompatibilities)  Stevens,  A.Ph.A.,  36,  1888,  93. 

Quinidine, — (Structure)  Rabe,  see  above.  (Extraction)  Field,  see  abovi*;  Mcne^ 
A.,  146,  1868,  358  and  im,  1873,  236. 

Cinchmiidine. — (Structure)  Habe,  see  above.  (Exirnction)  Field,  -"  -^-ivej 
Koeniga  and  Kusmann.  B.,  29.  1898,  2186,     (Test)  Kerncr,  A.J. P.,  34, 

Strychnmt\ — (llistorj')  Pelletiere  and  Caventou^  Jl.  de  Ph..  5,  1819,  I  -  :  ruo- 
ture)  Perkin  and  Robinson,  Jl.  Ch.  Soc,  97,  1910,  305.  (ExtraoUon)  Henr>\  Jl  ik 
Ph.,  [2|,  16,  1830,  752. 

Bnicine, — (Stnicture)  Perkin  and  Robinson,  see  above.  (Test)  Caventou  and 
Pelletiere.  Jl.  de  Ph.,  12,  1819,  542. 

VVra/rim',-" (History)  Meissner,  SchweigKer^s  Jl.,  25,  1819,  379;  Pelletiere  aiul 
Caventou,  Jl  de  Ph.,  8  1820,  353.     (Extracritm)  British  PhamiacopcEiH,  1867.  39S. 

Hydrn^finc. — (Structure)  Freund  and  Rosenberg,  B.,  23,  lg^>   *'^ '  '  '  ^  ^    *■ -ftifid 

A..   271,    1892,    311,    Danckwortt,    Arch.   d.    Pharm.,  2.'50,    P'  uin) 

Schmidt  and   WilheUn,  Arch.  d.  Pharm.,  226,  1888,  331.     (:: V- 

286,  1895,  18. 

iSer6miwf.— (Structure)  Richter,  Arch.  d.  Pharm.,  152,  1914,  193. 

//j/i/roa/tnin*.— (Structure)  Freund,  A.,  271,  1892,  311.  (Svntheei*)  FrtUcb, 
A.,  286,  1895,  111. 

Morphine. — (History)  Anon.,  Ch.  and  Dr.,  65,  1904,  437  and  501;  An 
Era,  46.  1913,  593;  Sertiimer,  Jl  de  Ph.,  3,  1817.  436.     (Structure)  Ivnor- 
B.,  40,  1907,  3347;  Klee,  Arch.  d.  Pharm.,  252,  1914,  212.     (Extracti.u. 
35,  1840,  119;  Calvert,  Arn.  Dr.,  23,  1893,  22. 

Herom.—Dreser.  A.Ph.A.,  47,  1899,  735. 

Apoffwrphine, — (Structure)  Knorr,  B.,  37,  1904,  1926;  Klee,  se<*  above. 

CwfrtfK?. -'(Synthesis)  Grimaux,  A.Ph.A.,  30,  1882,  401.  (Phosphate)  Sehrotdt, 
A.Ph.A.,  39,  1891,  616. 

Phy^ostigmine.—{8tmctuie)  Salway,  Jl.  Ch.  Soc^  101,  1012,  980,  (Extnu^tioo) 
Vfc  and  Leven,  Jl.  de  ph.  et  ch.,  [4],  1,  1865,  70.  (Te«U)  Petti,  A.Ph.A.,  22,  1874, 
272.     (Color  change)  Hallauer.  A.Ph.A.,  48,  1900,  818, 

Ac/jni/mf.— (Structure)  Freund  and  Beck,  B.,  27,  1894,  43:?;  Carr,  Jl,  Ch.  Ak„ 
101,  1912.  2241.  (Extraction)  Gciger,  A.J.P.,  6,  1834,  321;  Williams,  Ph.  Jl„  fSl. 
18,  18S7.  238, 

Co/cAiWn*'.— (Structure)  Zeisel,  J.  B.,  1888.  2,  2293.  (Extmctioo)  Geicrr  and 
Hewe,  A.J. P.,  6,  1834,  320;  Blnu.  A.Ph.A.,  52,  1904,  943, 

Pr//<^<irnfw,— (Comp<isition)  Tanret,  Jl  dc  ph.  et  ch.,  15],  I.  1880.  434;  Will* 
Bttaier  and  Veraguth.  B.,  38,  1905,  1984,  (Exirnction)  Tanret,  A.Ph.A,,  26^  IS7S, 
280. 

Bmetine.SUiw&rt,  Jl  A.Ph.A.,  4,  1915.  797. 

/pwsoc.— (History)    "X-rayaer,^*    Ch.   and    Dr.,   87,    1915 
Pym&ii  and  Carr,  Jl  Ch.  Soc,  105,  1914,  1591. 

(W^mtum.— (Constituent*)  Moore,  Jl.  Ch.  Soc,,  97,  1910.  2223;  Sayre,  A^PH.JL. 
58,  1910,  949;  Jl  A.Ph.A,,  3,  1914,  314  and  4,  1915,  1458. 

Pflr«ira.— (Cunstituent.s)  Niggers,  A.J.P.,  11,  IR'^O,  ;J52;  Faltia,  Monatabt^t,  3S« 
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1912,  873;  Scholtjs,  Arch,  d,  PhArm.,  250, 1912, 68i;Scbo]iz  and  Koch,  Arch,  d.  Phann.. 
252,  1914,  513. 

AccTfute.— (Bibliography)  Taylor,  JL  Ind.  Eng.  Ch.,  I,  1907,  549.  (Conatituenta) 
GfOVfift,  Ph.  .».,  [2),  S,  1866,  120;  Huebschmann,  AJ.P.,  30,  1S58,  399. 

ActmUic  Acid, — Pawolleck,  A,,  178,  1875,  150;  Ruhemann  and  AUhuaen,  Jl. 
Ch.  Soc,  55,  1S94,  9. 

B^-r^KTM.— (Constituents)  Pommerehne,  .\rch.  d,  Pharm.,  233,  1895,  173, 

Colchicum  Cf/r//i,— (History)  Sharp.  Ph.Jl.,  83,  1909,  5.  (Constituents)  Pelletiere 
nnd  Caventou,  Jl.  de  Ph.,  S,  1820,  ;i64, 

Colchicum  Serd. — (Histon'')  Sharp.,  see  above.  (Con«tituenta)  Geiger  and  Hesae^ 
A.J.P.,  6,  1834,  230;  Oberim,  Comp.  rend.,  43,  1S56,  1199;  Ludwig  and  Hubler, 
A.J.P.,  38,  1866,  105;  Rosenwasser,  A.J.R,  49,  1877,  435;  Hert«l,  A.J.P.,  53.  1881, 
443 

Sanffuinaria.'-iGenemX)  Smith,  A.J.P.,  3,  1831,  93^  Cttbb,  Ph.  Jl.,  [2),  1,  1860, 
454.  (Constituents)  Thomas,  A.J.P.,  36,  1864,  134;  Hoop,  .A.J.P.,  47,  1875,  193; 
Kocnig,  A.J,P.,  63,  1891,  457;  ScWotterbeck,  Am,  Ch.  Jl.,  24,  1900,  249;  Danckwortt, 
Arph.  il  Pharm.,  2.50,  1912,  597, 

Spigelia.—iBlstorv)  Wilbert,  A.Ph.A.,  57,  1909,  1170;  Llovd  Library  Bulletin, 
18,  1911,  82.  (Constituents)  Stabler,  A.Ph.A.,  6,  1857,  132;  thullev,  A  Ph. A.,  30, 
1882,  439. 

Hydrastis. — (History)  Llovd  Libran'  Bulletin,  18,  1911,  48;  Lewis,  AJ.P.,  6. 
1834,  201,  (Ciiltivaticvn)  Uivd,  Ph.  Rev.,  26,  1908,  138;  Stengel,  A.J.P.,  84,  1912. 
299.  (Constituents)  Durand,  A.J.P.,  23,  1851,  112;  Mahla,  AJ.P.,  34,  1862,  14i; 
Hale,  A.J.P.,  45,  1873,  247;  Schmidt  and  WUhelm,  Arch.  d.  Pharm.,  226,  1888.  330. 

FtTofrum.— (C>on3tituent8J  Bullock,  A.J.R,  37,  1865,  321;  38.  1866,  97;  47,  1875, 
449;  Tobien,  A.J.P.,  50,  1878,  122;  Wright  and  Luff,  A.J.P.,  o,  1879,  367;  Sahberg, 
A.XP.,  62,  1890,  493. 

Cinchona. — (History)  Llovd  Ubrarv  Bulletin,  18^  1911,  17.  (Constituente) 
Pelletiere  and  Caventou,  JL  de  Ph.,  7,  1821,  70,  82,  89  and  92;  Henrv^  and  Delondre, 
Jl,  de  Ph.,  19,  is:i3.  623;  Pasteur,  Jl.  de  Ph.,  24.  1S53,  161.  (AasaVs)  Dohme,  8th 
Int.  Cong.  App.  Chem.,  17,  1912,  2L  (Detamiating)  Diehl,  AJ.P.,  40,  1868,  104 
(Chinoidine)  Rice,  Am.  Dr.,  15,  1885,  46  and  76. 

Pomegranale. — (Historv)  Uovd  library  Bulletin,  18,  1911,  44,  (Constituents) 
Tanret,  A.J.P.,  50,  1878,  389  and  ,52,  1880,  416, 

Piloearpua.—iCoiiiiiiUmUB)  Parodi,  .\J.R,  47,  1875,  214;  Byasaon,  AJ.P.,  47, 
1875,  350;  Gerrard,  Yearb*iok  Pharm.,  1875,  574;  Kingaett.  Jl.  Ch.  Soc.,  30,  1876, 
367;  Hamack,  A.Ph.A.,  35,  1887,  337;  Jowett,  J!.  Ch.  Snc,  77,  1900,  473;  L^er  and 
Rogues,  Dr.  Circ.,  57,  1913,  744. 

Coca.— (Hiator\^)  Sharp,  Ph.  Jl.,  82,  1909,  28,  117  and  184;  Llovd  Library  Bulletin, 
18,  1911,  IS.  (Constituents)  Gaedeke,  Arch.  d.  Pharm.,  132,  185,>,  141;' Niemann, 
Arch,  d,  Pharm.,  15.3,  1860,  129  and  291;  Loeasen,  Jl.  de  Ph.,  41,  186,  522.  (Action) 
Koller,  through  Noves,  Dr.  Circ.,  28,  1884,  165. 

BeUadofitm^'—itiistoTy')  Lloyd  library  Bulletin,  18,  1911,  8.  (Constituents) 
Erandes,  A.,  1,  1832,  68  and  230.  Mein,  A.,  6,  1833,  67;  Ceiger  and  Hesse,  A.,  7| 
1833,  269;  Bnindes,  .\.,  9,  1834,  122;  Lflhekiiid,  A.J.R,  13,  1841,  127, 

Slratnanium. — (History)  Meyer,  Die  Periode  der  Hexenprocesse,  1882;  Holzinger, 
Zur  Naturgeachichle  der  Hexen,  1883.  (Constituents)  Geiger  and  Hesse,  A.XP., 
fl,  1834,  319;Ladenburg,  B.,  13.  1880,  909;  Schniidt,  AJ.P.,  56,  1884,  440  and  62,  1890, 
491. 

HyoHcyamuB. — (Constituents)  Ladenburg,  B.,  13,  1880,  251,  909  and  1549,  also 
A. J.  P.   52    1880  550. 

Scapol(L—(Bistory)  Llovd  Library  Bulletin,  IS,  1911,  79;  Dunstan,  Ph.  Jl.,  [3], 
20,  1889,  461.  (Constituents)  Dunstan  and  Chast^m,  Ph.  Jl..  (31,  20,  1889,  461; 
DinneE,  A.J.P.,  86,  1914,  339. 

L*>/j€lta.— (Historv)  Lloyd  Library  Bulletin,  IS,  1911,  55;  Colhoun,  A.J.P.,  5» 
1833,  300.  (Constituents)  Procter,  A,J.P.,  9,  1837,  98  and  13,  1841,  I;  Richardson, 
A-J.Pv  44,  1872,  293, 

Sooparius. — (History)  Uovd  Library  Bulletin,  18,  191 L  70,  {ConstituenUJ 
Stenhouse,  A.,  78,  1851,  15;  Merck,  Ph,  Jl,  (31,  9,  1879,  1060;  Pterktn.  A.Ph.A..  47, 
1899  764, 

Coniuffi.— (History)  Griffith.  A. J. P.,  6, 1835,  267,  (CVjnatituenls)  Gieecke,  A  J.P„ 
1,  April,  1829,  76;  Geiger,  Ch.  (Jent,,  3,  1832,  I;  Wcrtheim,  A.,  100,  1856,  328;  Smith, 
A.J,P.,  40.  1868,  459;  Stoddart,  Ph.  JL,  [3),  1,  1871,  843. 

Nux  Vomica, — (Constituents)  Pelletiere  and  Caventou,  JL  de  Ph.,  5,  1819,  145; 
Henrv,  AJ.P.,  7.  1835,  2;J3;  Dunstan  and  Short,  A.J. P.  56,  1884,  431;  Schroeder, 
Arch   d.  Phann.,  250,  1912,  398;  Azadian,  Sch,  Wsch.  L  Ch.  u.  Ph.,  51,  1913.  761; 
chaefer,  JL  A.Pb,A,,  3,  1914,  1677. 
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Phyim!%gma.—{ConsiitnentB)  Salway,  Jl.  Gh.  Soc..  99,  1911,  2148. 

Staphiaagria.—iCiiwiiiiuents)  LassaiRne  and  Feneulle,  Jl,  de  Ph.,  6,  1830,  868: 
Kara  Stojanow,  A.J.P.,  62,  1890,  394. 

Ergoi, — (Constituents)  Barger  and  co-workere,  Ph.  Jl.,  77,  1906»  257  and  84^  1910, 
710;  Jl  Ch,  Soc.  91,  1907,  337  and  06,  1909,  1123;  Tanret,  Comp.  rend.,  81,  ia7«, 
806  and  86,  1878,  888;  Wendell,  A,J,P.,  36,  1864,  192  and  82,  1910,  410;  Rathje,  Artsb* 
d,  Pharm.,  246,  1908.  696;  Kobert,  Ph.  Cent.,  27,  1886,  697  and  Ph.  Zt.,  52»  1906, 
839;  Freeborn,  Ph,  .Jl,,  88,  1912,  568;  Crawford,  AJ.R,  83.  1911,  147.  ( PreaervRtion) 
Schindelmever,  A.Ph.A.,  58,  1910,  157;  Wood,  A.J.P,,  83,  1911,  172;  Anan,,  Am.  Dr., 
66,  1910,  166. 

Opium.— (History)  Billiger.  Ph.  Jl.,  [3],  7,  1876.  462.  (BiblioiEraphy)  Schmidt, 
Pharm.  Era,  46,  1913,  593.  (Qjnatituents)  Robiquet,  A.,  5,  1832,  82;  Couerbe, 
A.J.R,  4,  1832,  262;  PcUetier,  AJ.P.,  5,  1833,  150  and  8,  1836,  62;  O'Shaugnewy. 
AJ.R,  12,  1840.  138. 

Deodonzed  Opt uwi.— Robiquet,  Jl.  de  ph,  ch.,  8,  1822,  438;  Ebert,  A.J.P^  9$^ 
1867,  193,  Anon..  TVA.  Ap.  Zt,  3,  1883,  751. 
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THE  PROTEINS 

TiTE  proteins,  or  albuminoids  represent  a  group  of  complex  organic  I 
substances,  containing  hydrogen,  oxygen,  nitrogen,  and  sulphur.     The  ' 
chemistry  of  these  bodies  is  so  complex  that  very  little  is  known  of  their  ^ 
exact  composition.     Different  prot^ids,  however,  possess  different  pro* 
portions  of  the  elements  above  mentioned,  and  vary  in  constitution  from 
simpler  bodies,  like  protamine,  to  very  complex  substances,  which  can 
be  split  into  many  different  chemicals. 

All  proteins  seem  based  upon  the  urea  molecule,  to  which  is  attached 
a  nuiober  of  other  bodies.  Among  these  Ixidies.  constituting  part  of 
the  proiein  molecule,  may  be  mentioned  sulphurated  compounds,  carbo- 
hydrate derivatives,  like  levuUnic  acid,  phosphoric  acid,  and  notably  a 
series  of  amino  acids  such  as  glvcocoU  (p*  604);  valine  (p.  618).  leudue 
(CHi)2CH-CH,CH(NH.)C00H.  tyrosine,  H0-CJl4CH,CH(NHi) 
COOH  and  histidine. 

CH 

ce^C— CH,CH(NH,)CX)OH 

The  following  classification  of  proteins  is  that  adopted  in  1907  by  i 
Joint  (^ommittee  of  Chemical  and  Physiological  Socictit^s: 


Bkample^   solmiiie    (CiiH«iN|fOiK 
Prtcipilaud 


Protamines. — Simplest   form   of    albumin. 
found  in  salmon  apawn, 

HiBTONBa. — More  complex  bodies  iaolated  from  blood-eorpuscles. 
by  (immonia. 

Albumins. — Sohihle  in  wat^r,  diluted  acids,  alkalis,  aattirat^  solution  of  sodium 
ohJoride.  CoagnliitiHl  by  heat.  Contain  glycocolL  Examples,  aerum-albununt 
«gg-albumin,  milk-albumin,  and  the  albumin  oT  seedB. 

GLrmiTLTNB,— Insuluble  in  water,  soluble  in  dilute  solution  of  aodium  chlofidi. 
Coagulutc?  on  boiliuK^  Do  not  contain  glycocolL  Examples,  myosin  (from  le*fl 
me  it),  fibrinogen  Tthe  blood  constituent  that  clots),  serum  globulm,  and  vofelabls 
g\ob\i\ina. 

8cl£;roproteins. — Like  keratin  and  gelatin. 

pBoapuoPHonUNB,  like  vit^slUu  (fmm  yolk  of  egg)  and  caaeinogen. 

CkJNJCOATED    PaOTBlKS. — 

Nuckapr0L6im*SMch  as  are  isoUtod  Irom  yeast-cella. 
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^uroprotetni. ^Insoluble  in  water,  soluble  tn  60  per  cent,  alcohol     Example, 
mucin, 

Chromoprotrirui. — Like  hemoglobin « 
Protein  DiiittVATrv'ES* — 

Metapr^ein9. — ^Insoluble   in   water,   soluble  in   acids  and   alkalifl.     Example, 
syotobin^ 

ProlCMes.— Partly  soluble  in  water.     Products  of  digestion  of  albumin  with 
vegetable  eniymes  like  papain.     Found  in  many  seedii. 

P«»lone«* ^Perfectly  soluble  in  wat-er.     Not  precipitated  by  sodium  chloride, 

PciypeptideK. — Mostly  synthetic  substances;   some   products  of  hydrolyeia  of 
pniteins. 

Senim-albumin  is  of  particular  interest  to  us  inasmuch  as,  in  the 
derangement  of  the  human  sj'stem  producing  the  complaint  called 
Bright's  disease,  the  serum-albumin  of  the  blood  passes  through  the 
diseased  kidney  tissue  and  appears  in  the  urine.  The  aignificance  of 
the  presence  of  albumin  in  the  urine  is  be>^nd  the  limits  of  this  book, 
and  for  further  particulars  on  this  interesting  and  important  subject 
the  reader  is  referred  to  standard  works  on  urinary  analysis  such  as 
Hawk's  Physiological  Chemistry. 

Egg -albumin  is  of  interest  as  an  important  food-stuff.  While  ordinary 
egg-albumen  is  difficult  to  crystallize,  its  crystallization  has  been  accom- 
plished by  Hopkins.  Egg-albumin  combines  with  iron  salts  to  form 
iron  albuminate,  which  dissolves  in  dilute  alkali.  The  soluble  (scale) 
form  of  tliis  chemical  is  made  with  sodium  citrate. 

Soluiiofi  ofalbuminaU  of  iron  (N.F.)  la  prepared  by  treating  fresh  e^^bumin  with 
solution  of  ferric  oxychloride  and  then  adding  sodium  citrate,  aromatic  cUxir,  alcohol 
and  water. 

Coagulated  egg-albumin,  digested  with  pepsin  and  acid,  dissolves 
with  the  formation  of  peptwie^  which  has  the  same  percentage  composition 
as  pepsin.  This  is  a  basis  of  the  United  States  Pharmacopoeia  test 
for  the  presence  of  pepsin  (p.  846).  Most  commercial  peptones  are 
made  from  lean  beef  instead  of  from  eggs.  Peptone,  like  e^-albumin, 
forms  a  soluble  iron  salt — iron  peptonat^, 

Soltiiion  of  pepionatc  of  iron  (N.F.)  is  prepared  bv  i^eptonising  fresh  eici2:^ihumiu 
'lieating  the  peptone  thus  produced  with  si^lutton  o}  ferric  oxychloride;  after  which 
flodium  citrate,  flavors  (vanillin,  acetic  ether  and  uil  of  orange  dissolved  in  alcohol) 
^rrup  glycerin  and  water  are  added. 

Solution  of  pepLofyde  of  mm  and  manganese  (N.F.)  is  made  in  similar  fashion  except 
that  soluble  manganese  citrate  is  added  along  with  the  sodium  citrate. 

Phytoalbujnin  is  of  pharmaceutic  interest  merely  because  it  makes 
up  the  larger  bulk  of  horny  seeds — an  official  example  being  the  albumin 
of  nux  vomica. 

Globulin  is  of  passing  interest  because  one  form  of  it  is  a  constituent 
of  albuminous  urine,  and  differs  from  serum-albumin  by  being  precipi* 
tated  by  magnesium  sulphate. 

Fibrinogen  is  an  albuminoid  of  the  blood»  the  clotting  of  which  is 
caused  by  the  conversion  of  the  substance  into  fibrin. 

Vitellln  is  the  albuminoid  found  in  yolk  of  egg* 

Syntonin  is  acid  albumin,  and  can  be  made  by  boiling  egg-albumen 
with  nitric  acid.  It  is  here  mentioned  because  its  formation  often 
misleads  the  tyro  in  urinary  anal>'8is  in  the  nitric  acid  test*  If  nitric 
acid  be  added  to  iLrine  containing  albumin,  the  latter  coagulates  and 
precipitates.  If  too  much  acid  is  added,  s>nQtonin  is  formed^  and  no 
precipitation  occurs. 
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Legumin  is  found  in  the  seed  of  the  LeguminossB.     It  is  soluble  iii 
dfluted  alkali. 

Casein  is  the  chief  albuminoid  of  milk,  from  which  it  can  be  sepamt 

by  means  of  rennet,  acids,  and  some  salts,  such  aa  the  ahims* 

Nuclein  is  the  albuminoid  of  the  cell  nucleus^  that  center  of  activity^ 
of  the  li\ing  cell. 

Hemaglobin  is  an  iron-bearing  constituent  of  the  blood,  to  which 
it  transmit*?  its  red  color.  B,y  treating  defibrinated  blood  with  aciduUt4Hi| 
pepsin  and  exactly  neutralizing  with  sodium  carbonate  there  is  precipi- 
tated, Hematin,  which  has  been  recommended  as  a  remedy  for  anemiayl 
since  it  contains  iron  in  e^isily  assimilable  form.  Its  crystalline  hydro-' 
chloric  acid  compound  is  called  hemin.  This  is  closely  related  to  »tro-  ^ 
phyllin,  a  chlorophyll  derivative,     (See  p.  782.) 

Enzymes  are  complex  Ijodies  presumably  protein  derivatives  although  I 
some  investigators  claim  that  their  protein  properties  are  due  to  admixed] 
impurities.     Because  of  their  colloidal  character,  the  separation  of  the 
pure  enzyme  is  well-nigh  impossible  and  as  Czapek  8a>'^  '^we  know  en- 
zymes only  by  their  actions/'     From  this  standpoint,  we  may  rt*gard1 
enjsymes  as  insoluble  colloids,  which  are  energetically  adsorbed  (p,  135)j 
by  such  agents  as  infusorial  earth,  kaolin  or  even  by  filter  paper.     The> 
are  regarded  eis  '4he  catal^iic  agents  of  the  living  cells''  and  are  found] 
both  in  animal  and  in  vegetable  tissue.     Czapek  classifies  them  accord- 
ing to  their  action  as  follows: 

I.  Bydrolyzing  enzyTneB  (Hydrolases)* 

(a)  Hydrorvse    carbohydrates.      Exatnplee,     invertaBe«    diaBtaao»    maMmm*' 
lactase,  amylase,  pectase,  etc. 

(b)  Hydro) yze  glucoeidee*     Exaniples,  emulBin,  niyrostn,  etc. 

(c)  Hydrolyse  fata  (lipases). 

(d)  Hydn>ly8e  proteins.     (Proteolytic    enzymes  or   proteaaas).     FiTamplf, 
pepsin,  trypsin,  e te- 
ll, EfirunteK,  sjtltUing  off  COtfrom  bodies  mtkoid  additum  of  oxp^fen.  

(a)  Th<ise  acttnp^  on  hexoses.     Example^  zymaac^  found  in  ytBBi. 
(hj  Those  acting  on  amino-bodiea.     Example,  urease. 

III.  Oxydases.     tSome  of  these  f>xidize  alcohols  and  aldehydes  to  acids  (auoh  a 
enzymes  in  mother  of  vinegar)  while  many  of  them  oxidize  phenol**  and  other 
substances.     (See  p.  601.) 

IV.  Reducing  cmynies, 
V.  Lactic  iicid  tnzymt». 

Most  enzjines  are  renderefi  inactive  at  OCC.  and  all  are  destroyed  when 
to  lOO^C.  ^  Alcohol  uBually  lessens   enzyme  action;  while  acids  frequently  ine 
their  activity.     Some  enzymes  exert  a  synthetic  action  as  is  shown  m  the  syntlMtli 
of  arbutin  ^p,  648). 

Toxiiis  are  bodies^  presumably  proteina,  that  resemble  enzymes  in! 
many  ways.  They  are  adsorbed  even  as  are  eazynies  and  have  their 
activity  lessened  by  those  agents  affecting  enzyme  action.  A.s  described 
later,  the  bacteria  of  diseaise  supply  to  the  blood  distinctive  toxins 
which  are  int^*usely  poisonous  and  which  transmit  to  the  victim  the 
symptoms  characterizing  the  disease. 

In  addition   to  thcBe  disease  to.^nSy  pbyto toxins  {toxnlbamini^  or^ 
similar  bodies  of  vegetable  origin  are  known.     Among  the^^  nmy  ht 
dted  ricin^  the  toxin  of  the  castor  oil  l>eAn;  c^riii,  from  jeqi  ed; 

animiriin  or  the  toad  stool  toxin;  and  the  aspergillus  or  tn'  xiii, 

which  is  supposed  to  cause  pellagra.     It  is  abo  claimed  that  hay  fever  is  I 
due  to  certain  pollen  toxins.     These  toxins  agglutinate  the  Uloodf  a 
reaction  employed  in  certain  forms  of  disease  diagnosis.     The  antidotes 
for  them  are  called  antitoxins  and  the  success  of  such  antitoxiiis  10  oom- 
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bBttmg  diphtherial  tetanus  and  other  diseasefi  are  described  on  a  later 
page.     The  hay  fever  sera  (poUantin,  etc.)  are  based  upon  the  same  idea. 

GELATmUM— Gelatin 
(Gelat) 

The  purified  product  obtained  from  animal  tisauee*  as  skills  ligaments,  and  bones, 

treatment  with  boding  water. 
V^mmarized  Description, 

Amorphous  solid  in  sheets  or  flak<^  or  in  ground  or  shreclded  form;  colorless  or 
_  |;htly  yellow;  alight  characteristic  odor  or  taste;  stable  in  air  when  drVi  decomposes 
when  moist;  insoluble  in  cold  water,  but  softens  with  S  to  10  parts  of  that  fluid; 
soluble  in  hot  water,  acetic  acid  or  glycerin;  insoluble  in  alcohol,  chloroform,  ether, 
benzene^  carbon  disulphide  or  in  ftxed  or  volatile  oils;  a  hot  solution  (1  in  40)  forms  a 
jelly  on  cooling.     For  details  see  U.S. P.,  p.  200. 

For  teMs  /or  identity  and  for  imfturitiex:  Sulphur  dioxide  {oxidation  to  sulphuric 
acid  and  then  precipitation  with  barium  <  hloride).  Heavy  metals  and  arsenic  (usual 
tests)  see  U.S. P.,  p.  200  and  also  Part  V  of  this  book. 

Remarks, — Gelatin  is  a  mixture  of  a  large  number  of  nitrogenous 
substances,  8iich  as  glycocoll,  alanine,  leucine,  glutannic  acid,  histidine, 
etc.  It  is  prepared  by  boiUng  bones  in  water  under  pressure  (as  in  a 
boiler),  skimmitig  the  solution  of  gelatin  to  remove  fat,  and  clarifying 
if  necessa^>^  On  cooling  the  gelatin  solidifies,  and  this  is  cut  into  cakess 
and  dried  on  fish-nets.  This  explains  the  netted  marking  on  the  best 
quality  of  the  sheet  gelatin. 

Glue  is  an  impure  gelatin  made  by  digesting  all  kinds  of  gelatinous  animal  refuse-* 
hide,  horns,  hoofs,  as  well  as  bones-^by  the  process  just  gi\'cn* 

Gelatin  is  not  soluble  in  cold  water,  but  swells  tiierein  to  form  a 
jelly  in  which  there  is  a  net^work  of  protein  molecules  enclosing  the 
absorbed  liquid.  It  dissolves  in  boiling  water,  and  is  not  precipitated 
from  this  solution  by  nitric  acid  nor  by  potassium  ferrocyanide,  as  is 
egg-albumen.  The  i)recipitate  formed  when  its  solution  is  treated  with 
tannin  is  similar  to  leather  (p.  716).  Its  jellv  is  made  iraper\aou8  to 
moisture  by  treatment  uith  potassium  dichromate.  Formaldehyde 
acts  in  the  same  way,  and  these  two  chemicals  are  now  used  for  tanning 
finer  grades  of  leather.  The  present  pharmacopa^ia  directs  that  gelatin 
contain  no  more  than  Mooo  ^f  1  P^^  cent,  of  sulphur  dioxide  and  that 
gelatin  capsules  contain  no  more  than  ^5ioo  of  1  per  cent,  of  that  bleach- 
ing agent.  The  official  test  consists  in  treating  the  gelatin  with  phos- 
phoric acid  and  sodium  biearbotuite»  distilling  the  sulphur  dioxide  into 
tenth-normal  io*litje  V.S.  (which  oxidizes  the  HiSOj  into  H^SOi)  and 
then  precipitating  the  resulting  sulphate  with  bariiun  chloride. 

GELATimiM  GLYCERINATUM— Glycerinated  Gelatin 

(Gelat    Glycerin-) 

C(mdtnt$d  Recipe. 

Boak  100  Gtn.  gelatin  in  water;  tlrairv  oH  the  surplus  water;  add  100  Gui,  glycerin  and 
heat  on  a  water-bath  until  the  gelatin  is  disstilved.  Strain  and  then  heat  until  mixture 
weighs  2(X)  Gm.     For  dotails  see  U.S. P..  \h  200. 

Remarkji.—Thn  faintly  straw-colored  transparent  jelly  thus  pro- 
duced is  used  as  a  suppository  base  (p,  324),  although^  from  what  has 
been  said  alxjut  concerning  the  formation  of  le^ither  from  gelatin,  it 
is  rlear  that  this  base  should  not  be  used  in  making  tannin  suppositories. 
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It  b  important  that  all  the  water  be  driven  off  iu  making  the  maai,  i 
provided  by  the  pharniacopcria,  for  if  any  remains,  the  msfis  gmws  | 
mouldy  and  turns  dark  brown. 


PEPSmtJM— Pepsin 

(PepsiE,) 

A  mixture  contaimng  a  proteolytic  ferment  or  enzjine^  obtained  from  the  glandutir  ' 
layer  of  the  fresh  stomach  of  the  hoR  {Sus  scrofa^  var.  domcjilicus  Gray)  (Fiuu*  Suida), 
It  digests  not  less  than  3000  times  its  own  weight  of  freshly  coagulftt<?d  and  ditfinte-  \ 
grated  egK-albumen»     Pepsin  of  a  liigher  digejjtive  power  may  oe  brought  to  this 
standard  by  admixture  with  pepsin  of  a  lower  digestive  atrength  or  sngnr  of  ttdXk*  i 
Preserve  it  in  well-closed  containers. 
Summarued  DescripOon. 

Liiatroufl,  wliite  or  pide  yellow,  transparent  or  translucent  sr.ales*  or  grnins,  < 
spongy  masses,  or  white  or  cream-colored  amorphous  powder;  free  from  offenBiv^^ 
odor;  only  slightly  hyposcopic;  forms  un  opalescent  solution  with  about  50part«  of 
water;  almost  iiwolable  in  alcohol,  chloroform  or  ether;  inctimpatible  with  oikatic*, 
alkaline  earths  or  alkali  carbonates;  inactive  in  solutions  containing  more  than  0.5  j 
per  cent,  of  hydri)chloric  acid.     For  details  see  U.S. P.,  p.  313.  J 

OtUline  of  .4 «.-?«?/. ^-One-tenth  gramme  of  pepsin  \s  dissolved  in  n/12  tivdroehlorie  i 
acid.     Place  10  Gm.  hard-boiled^  sifted  white  of  egi^  in  a  suitable  bottle,  disintegrate 
the  egg-albumen  by  stirring  with  n/12  hydrochlonc  acid  (35  mils  in  all)  tlien  add  5 
mils  of  the  pepsin  8<jlutiim  and  macerate  mixture  on  a  water-bath  at  5'i°C.  for  two  i 
and  one-half  hours  inverting  the  bottle  everj'  ten  minutes.     Then  transfer  the  mil-  \ 
ture  to  a  graduated  measure,  washing  the  rUgestton  flask  with  enough  distilled  water  to 
make  the  total  Euid  measure  50  mils.     The  undissolved  albumin  should  not  mcaffum 
more  than  1  mil.     For  details  see  U.S.Pm  p.  313. 

Exiradion. — The  mucous  membrane  of  the  hog's  stomach  is  treated 
with  water  acidulated  with  hydrochloric  acid  at  a  temperature  of  38*1 
to  45°C*  until  the  entire  mass  is  fluid,  chloroform  or  sulphurous  acid! 
being  used  to  prevent  putrefaction,  and  the  liquid  allowed  to  stand  ovtr 
night,  whereupon  the  fluid  portion  is  strained  from  the  sediment,  evapo- 
rated in  vacuo  to  the  consistence  of  a  syrup,  which  is  scaled  on  plates 
of  glass* 

In  order  to  free  it  from  peptone,  pepsin  is  sometimes  precipitated  from  the  acidji-| 
lat«d  solution  by  saturating  the  latter  with  sodium  sulphate,  re<iissolving  the  pn^  j 
dpitate  in  diluted  acid  and  finally  separating  the  sodium  sulphate  from  x\\c.  pcpn 
by  dialysis. 

Remarks, — ^Vhile  absolutely  pure  pepsin  is  not  known,  it  is  suppDned 
to  be  a  protein  compound.  The  conimercial  pepsin,  even  of  the  liiglicst 
strength,  contains  foreign  matter,  such  as  mucus,  peptones,  and  syntonin. 

It  is  rendered  Inert  or  is  decomposed  by  alkalies  (including  sodium 
bicarbonate)  and  by  bismtith  subcarbonate  and  subnitrate.  Pepsin  and 
pancreatin  should  not  be  prescribed  together  as  mentioned  on  p.  &I7. 
Whether  alcohol  markedly  affects  its  action  is  a  matter  of  controversy. 

Tlie  pharmacopceial  assay  directs  that  10  Gm.  egg  albumin  be  digested  by  S  mill 
of  solution  of  pepsm  containing  0,1  Gm.  in  150  mils.  This  meAUS  that  the  ten  |raJiifti«i 
of  albumm  are  dissolved  by  ^y^Q  of  0,1  Gm,  |iei^n;thal  30  Gm.  albumin  will  hm  dis- 
solved by  ^KoXHsoXO.l  Gm.  pepsin;  and  that  3000  Gm,  albumin  will  b«  dii* 
solved  by  ******Ko  XHsoXO.l  Gm.  pepsiD.  Cancellation  uf  the  fractions  just  given 
will  show  that  3000  Gm.  albumin  are  digested  by  1  Gm,  pepi?in  and  such  a  pepnin  is 
deMtiatcd  as  1  to  3000.  Pepsins  of  weaker  strength  are  known  (such  as  1 :  1000  and 
1:500),  in  each  case  the  larger  number  repreeeDting  the  number  of  grains  of  albtonia 
wkuch  one  grain  of  the  pepsin  can  dissolve.  These  weaker  pepsina  can  be  used  in 
mace  of  the  1:3000  pepsin,  provideti  a  proporUonally  larger  quantity  is  c^nptoyeiL 
the  proportion  needed  being  inversely  the  amount  of  egg-albumen  which  their  |MfHa 
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dinolves.  Thus,  if  we  used  1:1800,  pepsin  in  place  of  1:3000  pepsin,  for  eveiv 
1800  grains  of  pepsin  of  1:3000  strength,  we  will  require  3000  grains  of  the  1: 1800. 
It  can  be  seen  from  this  statement  that  such  problems  are  solved  by  alii^adon,  the 
method  being  exactly  identical  with  the  reduction  of  alcohol  of  a  certain  strength 
to  that  of  another  strength. 

Pepsin  is  a  valuble  aid  to  digestion.  While  there  are  no  preparations 
of  pepsin  recognized  in  the  '  pharmacopoeia,  the  National  Formulary 
gives  recipes  for  scuxkarcUed  pepsin  (pepsin  10  per  cent.,  sugar  of  milk. 
90  per  cent.)  solution  of  pepsin,  aromatic  solution  of  pepsin  and  antiseptic 
sohUion  of  pepsin.  (See  p.  191.)  That  popular  preparation,  compound 
digestive  elixir,  was  dropped  in  the  last  revision  of  the  Formulary, 
although  several  types  of  pepsin  elixirs  are  recognized.     (See  p.  209.) 

Dose. — 500  milligrammes  (8  grains). 

PANCREATmUM— Pancreatin 
(Pancreat) 

It  contains  enzymes,  consisting  principally  of  amylopsin,  trypsin  and  steapsin, 
naturally  existing  m  the  pancreas  ol  warm-blooded  animals  and  obtained  from  the 
fresh  pancreas  of  the  hog  \Sm8  acrofa  var.  domeslicua  Gray)  (Fam.  Suid€e)j  or  of  the  ox 
{Bob  taurus  Linn6)  (Fam.  Bonda).  It  converts  not  less  thsji  25  times  its  own  weight 
of  starch  into  soluble  carbohydrates.  Pancreatin  of  a  higher  digestive  power  mav 
be  brought  to  this  standard  by  admixture  with  sugar  of  milk.  Preserve  it  in  well- 
dosed  containers. 
Summarized  Description. 

Cream-colored  amorphous  powder;  faint  but  not  offensive  odor;  slowly  and  com- 
pletely soluble  in  water;  insoluble  in  alcohol;  converts  proteins  into  proteoses  and 
starch  in  dextrins  and  sugars;  active  in  faintly  alkaline  media;  strongly  acid  or  alkaline 
solutions  are  inert. 

For  tests  for  iderdiiy  and  for  impuritieis: 

Fats  (etheral  extract  on  evaporation  yields  not  more  than  30  per  cent,  of  residue) 
see  U.S.P.,  p.  309. 

Outline  of  Assay. — Carefully  wash  potato  starch ;  make  the  equivalent  of  7.5  Gm.  of 
the  dried  starch  into  a  mucilage  by  boiling  with  water.  To  this  paste  after  cooling,  is 
added  0.3  Gm.  pancreatin  dissolved  in  10  mils  of  distilled  water.  Keep  the  mixture 
at  40^C.  for  five  minutes  when  all  of  the  starch  should  be  hydrolyzed  as  evidenced  by 
the  fact  that  a  sample  of  the  digested  paste  does  not  color  diluted  iodine  solution  blue^ 
led  or  violet.    For  details  see  U.S. P.,  p.  309. 

Composition, — The  enzymes,  amylopsin^  myoosin,  trypsin,  and  steapsin.  Trypsin 
and  myopsin  digest  albumin,  amylopsin  hydrolyzes  starch,  while  steapsin  emulsifies 
fats. 

Extraction. — The  minced  pancreas  is  macerated  for  some  time  with  water  con- 
taining enough  chloroform  to  prevent  putrefaction.  The  liquid  is  then  expressed 
from  tne  residue,  is  filtered,  ana  rapidly  evaporated  at  a  temperature  not  exceeding 
45*C. 

Remarks. — The  test  for  pancreatin  is  the  estimation  of  its  peptonizing 
power;  that  is,  0.28  gramme  of  pancreatin  and  1.5  grammes  of  sodium 
bicarbonate  should  be  capable  of  converting  the  albumin  of  400  mils 
cows'  milk  into  peptone,  which  is  not  coagulated  by  acetic  acid.  Not 
only  is  this  process  used  as  a  test,  but  the  peptonized  milk  itself  is  some- 
times used  as  a  diet  where  the  stomach  cannot  tolerate  the  natural 
albumin  of  milk. 

The  assay  of  pancreatin  is  based  on  its  ability  to  convert  starch 
into  dextrin  and  maltose;  the  requirements  being  that  one  part  of  pan- 
creatin should  Ix;  able  to  transform  at  least  25  times  its  weight  of  starch. 

While  pepsin  acts  as  in  acid  medium,  pancreatin  is  of  value  only 
when  combined  with  mild  alkalies,  and  this  emphasizes  the  absurdity 
of  prescribing  these  two  substances  in  combination,  a  medium  which 
will  develop  the  activity  of  pepsin  rendering  pancreatin  inert. 
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Pcpsm  anj  pancreatin  arc*  of  value  in  d3^pepsia,  both  acting  as  food] 
digestants;  their  natural  function  in  the  animal  economy*  The  two 
differ,  however,  as  to  the  kind  of  food  each  digests,  pepsin  digesting 
albuminoid  matter  in  the  st^^mach,  while  pancreatin  digests  albuminoids, 
starch,  and  fat  in  the  intestines.  To  be  effective,  pancreatin  should 
be  admini:?itered  only  in  enteric  pills.  It  is  a  constituent  of  peptomsing 
power  N,F,  (p.  294)  and  pancreaiic  mltdion  N.F,  (p,  191). 

Dose. — 500  milligrammes  (8  grains). 

DIASTASUM'-Diastase 

A  mixture  containing  am>'lolytic  enzymes  obt^iined  from  an  infoMii  «f  i 
It  converts  not  less  than  50  times  its  weight  of  potato  starch  into  migmn.     Pi" 
it  in  weU-clused  containers,  protected  from  light,  heat  and  momture. 
Summarized  Descnpiion. 

Yell o wish- white,  odorless  and  tasteless^  amonihoim  jMiwder  or  i  t 

soluble  in  water;  almost  insoluble  in  aleohot;  its  ability  to  hydrolyz«?> ;  le 

by  age  and  by  the  presence  of  acids  or  alkalies  and  is  destroyed  by  hciit  ur  by  strcMic 
acids.     For  details  see  U.S.P.,  p,  131. 

OutlxThe  of  Assay. — ^Like  that  for  pancreatin^  the  equivaletit  of  5  Om.  dry  aftairh 
being  digested  by  0,1  Gm.  diastase,  see  IT.S,P. 

Renmrks, — Diastase  is  the  mixture  of  enzymes,  obt^ned  by  macerat- 
ing malt  with  cold  wat^r,  and  then  pouring  the  filterei:!  infusion  intOi 
doulde  the  amount  of  strong  alcohol.     Taka  diastase  is  prepared  byl 
treating  wheat  bran  with  a  peculiar  fungus,  called  in  Japan  "raoyaiihi/^ 
extracting  the  diastase  thus  formed  with  water,  and  precipitating  withj 
alcohol.     Diastase  converts  starch  into  dextrin  and  maltose^  and  is, 
therefore,  used  in  starchy  indigestion. 

Dose. — 500  milligrammes  (8  grains). 

PapQin  is  the  enzyme  obtained  from  the  milk  juice  of  Carica  papt^fa^ 
and  has  been  recommended  as  a  general  digcstant  and  for  db84ilvtn{;| 
the  diphtheritic  membrane.     Do  not  confuse  this  with  a  liquid  nc 
tnun,  papains f  which  is  used  as  a  sedative. 

Emulsin  and  tnyromn  are  enr3rmes  found  respectively  in  bitter  almond^ 
and  black  mustard,  and  have  already  been  considered  under  those  head- i 
ings.     Of  their  chemistr>^  but  little  is  known. 

Flesh  is  a  combination  of  fibrous  tissue  with  blood,  albuminoids, 
and  a  host  of  other  substances,  such  as  the  urea  derivatives,  sarcin  and 
carnin. 

Meat  preparations  used  for  m valid  diet  are  a  part  of  the  st<x*k  of  tb«j 
modern  drug-st^ore,  hence  a  few  words  concerning  these  are  in  place  J 
Of  these  meat  prtxlucts  the  only  ones  of  real  nutritive  value  are  tntni^ 
juices,  made  by  expi*e,Hsiiig  the  juice  fmm  a  sUghtly  broiled  steak,  Thi^at^ 
juices  decompose  us  rapidly  as  does  meat  itself,  hence  roust  be  eitfc 
fortified  by  preservatives  or  disixntsed  in  a  perfectly  fresh  conditioiul 
The  writer  knows  of  several  pj-ogressive  pharmacists  who  liave  built j 
up  a  large  trade  in  me^t-juice,  prepjiring  same  fresh  every  day. 

Beef-ien  is  made  by  digesting  finely  choppe<l  meat  with  wmrti  waief 
and  straining. 

lieef-extracU  represent  beef-tea  evaporated  in  vacuo — being  admin 
istered  rt*dissolved  in  warm  water.     Both  of  these  products  are  pmeli* 
cally  devoid  of  nutritive  qualities,  iti?  stimulating  action  beinf^  due  tal 
the  sarcin  and  carnin  they  contain,  these  bodies  acting  similarly  to  t.hrir| 
allied    lx>dy,    caffeine.     One   authority    has    claimed   that    "b^-tca'* 
has  little  more  nutritive  action  than  has  urine. 
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MOk  is  caseine  emulsion  of  fat  (butter),  ofiiitaimng  inilk-^ugar  and 
morganic  salts. 

When  milk  is  treated  with  yeast,  the  milk-^siugar  ferments  to  lactic 
acid,  and  if  the  operation  is  carefully  conducted,  we  obtain  the  phar- 
maceutical called  koumiss.  A  recipe  for  this  liquor  is  found  in  the 
National  Formulary  under  the  name  of  **lac  fermentatnm,** 

The  original  koumiss  was  made  in  Russia  by  fermenting  mares^  milk 
with  a  peculiar  ferment,  kephir. 

Condensed  milk  is  milk  evaporated  in  vacuo,  and  usually  preserved 
by  addition  of  cane-sugar. 

Solid  evaporated  milk  is  now  on  the  market;  one  brand — "Nutrium'* 
— consists  of  40  per  cent,  proteids,  45.7  per  cent,  sugar  of  milk»  8.57 
per  cent,  lime  salts  and  other  minerals,  and  5.73  moisture.  These  powder? 
are  made  by  spraying  the  milk  into  a  heated  revoking  cylindrical  dr>'er. 
It  is  said  that  100  pounds  skim  milk  give  10  pounds  nutrium, 

Infanf  s  food,  of  which  there  are  a  great  host,  can  be  grouped  into 
the  following  classes: 

Milk  Foods. — Such  as  condensed  milk.     Bad  as  exclusive  infant  diet. 

Predigested  Foods. — ^Milk  foods  digested  \nth  [pepsin  or  pancreatin. 

Cereal  Foods, — Grains  dextrinized  by  heat.  To  be  used  mixed  with 
milk* 

Malted  Foods. — Cereals  digested  with  milk  and  then  dried.  Used 
mixed  with  milk. 

Mixed  Foods. — (a)  Combinations  of  extract  of  barley  or  wheat  with 
powdered  predigested  milk, 

(fc)  Dextrinized  cereals  with  unpredigested  milk  powder. 

ANIMAL  DRUGS 

At  this  place  we  will  discuss  those  drugs  of  animal  origin^^ — whole 
animals,  animal  organs,  and  animal  excretions — which  are  of  such  com- 
plex composition  that  they  cannot  be  classed  among  definite  chemicals. 
As  examples  of  animal  products  that  are  definite  chemicals  may  be 
cited  lactic  acid  (p.  609),  the  animal  fats,  oils,  and  waxes  discussed  in 
Chapter  XLI,  and  the  animal  proteins,  pepsin  and  pancreaiinj  discussed 
on  the  foregoing  pages  of  this  chapter*  The  discussion  of  the  other 
animal  products  in  this  chapter  may  be  misleading,  inasmuch  as  some 
of  the  products  here  considered  are  not  all>uminoidal  in  character. 
However,  as  the  characteristic  compounds  of  most  li\'ing  animal  tissue 
are  protein  matter,  it  seems  appropriate  to  discuss  animal  drugs  at  this 
place,  with  the  warning  given  above. 

The  drugs  to  be  considered  may  be  classified  as  follows: 

Whole  Animals. — Cantharidcs,   U.S.P.,  and  Cochineal,  U.S.P. 

Animal  Organs, — Egg  (or  the  yolk,  Vitellus,  U.S.P.  1890),  isinglass, 
U.S.P.  1890,  the  musk-sac  (the  contents  thereof  is  official),  thyroidal 
glands,  U.S.P.,  suprarenal  glands,  U.S.P.;  pituitary  l>ody,  U.S.P. 

Animal  Excretions. — Oxgall,  U.S.P.;  milk  (see  above). 

Antitoxins. — ^Antidiphtheritic  serum,  U.S.P.;  antitetanic  serum, 
U»S*P.;  other  serums:  vaccine  virus,  U.S.P. 

CANTHARIS— Cantharides 
(Canthar*— Spaniish  Flies^Russian  Flies) 

The  dried  beetli%  Carahans  iH'^icalmia  (Linn^)  De  Geer  (Fam.  MeUndea,  Order 
CcUoDtera),  yieldinn  not !««»  i\mu  0,6  per  cent,  of  cantharidin.  Presence  Canthariile* 
in  ttgntly  closed  containers,  iiddtiiK  a  tow  drops  qI  cblorofonn  or  carbon  tetrachloride^ 
from  time  t*)  time,  to  prevent  attack  by  ioaocta. 
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ConaiUuentB, — CarUharidinf  CioHis04>  wax,  fat,  etc.  Cantharidin,  the 
vesicating  principle,  is  the  anhydride  of  cantharidinic  acid.  Gadamer 
thinks  that  its  graphic  formula  is 

CH 

CH,— cm    I     CH— CO 

i    ^    X      >^ 

CH,— CH     I      CH— CO 


It  is  a  neutral  principle  and  might  therefore  be  discussed  more  properly 
in  Chapter  XLVIII. 

Remarks. — Cantharides  are  beetles,  which  differ  from  flies  in  having 
cases  into  which  they  fold  their  wings.  The  active  principle  is  canthiuridin, 
which  produces  the  irritating  effects  of  the  drug,  and  which  is  sublimable. 
Hence  care  must  be  observed  in  hovering  over  melting  cantharides  cerate, 
as  thereby  severe  irritation  of  the  eyes  may  ensue. 

Medical  Properties. — Aphrodisiac,  vesicant,  stimulant  to  scalp.  Ad- 
ministered internally  (rarely  nowadays)  in  the  form  of  the  official  Hndwre 
(p.  225).  Externally  as  the  official  cerate  (p.  328)  properly  spread 
as  the  official  plaster  (p.  341).  The  pharmacopoeia  also  gives  a  recipe 
for  cantharidal  coUodion  (p.  213). 

COCCnS— Cochineal 

The  dried  female  of  the  insect  Coccus  Cadi  (Fam.  Cocdda)  enclosing  the  young 
larviB. 

Constituents, — Carminic  acid,  wax,  and  fat;  not  more  than  6  per 
cent.  ash. 

Remarks. — Cochineal  is  the  female  insect  gathered  while  with  young. 
Carminic  acid,  C22H22O18,  is  discussed  among  the  coloring  principles  on 
p.  783.  Carmine  is  the  insoluble  form  of  carminic  acid,  made  by  precipi* 
tating  an  infusion  of  cochineal  with  either  alum  or  potassium  bitartrate. 
The  ash  requirement  of  the  Pharmacopoea  (not  more  than  6  per  cent.) 
is  based  on  the  fact  that  cochineal  is  largely  adulterated  with  mineral 
matter. 

Medical  Properties. — Used  entirely  as  a  color.  For  this  purpose, 
however,  solution  of  carmine,  N.F.  (p.  190)  and  cochineal  color,  N.F. 
(p.  190)  are  usually  employed. 

Ovi  VitcUum  Recens  (U.S.P.  1890;  N.F.  IV),  or  yolk  of  egg.  contains  50  per  cent,  of 
fixed  oil  emulsionized  by  proteins  (vitellin,  livitin,  etc.).  The  yolk  contains  i^wut 
12  per  cent,  of  lecithin  ^p.  670)  and  a  yellow  coloring  matter  called  ovochromin.  It 
is  used  as  a  protective  aresslng  and  for  making  emulsion  of  cod-liver  oil  (p.  261). 

IchthyocoUa  (U.S.P.  1890),  or  isinglass,  represents  the  dried  "sounds"  (swimmiiig 
bladders)  of  the  Ru^ian  sturgeon,  Acipenser  Huso,  whose  eggs  (roe)  constitute  thmt 
delicacy,  caviar.  It  is  almost  pure  gelatin,  and  is  the  adhesive  constituent  of  court 
plater.     (Emj>lastrum  Ichthyocollcp,  U.S.P.  1890). 

MOSCHUS— Musk 
(Mosch. — Tonquin  Musk — Deer  Musk) 

The  dried  secretion  from  the  preputial  follicles  of  Moschus  moschtferus  Linn^ 
(Fam.  Moschid(B).     Preserve  it  carefully  in  glass-stoppered  bottles. 
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CanaiUtterUs. — Ammonia,  cholesterin  (p.  670),  fat,  wax,  odorous 
principle. 

Remarks. — ^By  ''preputial  follicles''  is  meant  a  little  sac  situated 
between  the  navel  and  the  penis  of  the  musk  deer  {Moachtta  maackiferus)^ 
an  animal  that  lives  in  the  mountains  of  Central  Asia.  Official  musk 
is  the  "secretion" — the  contents — of  this  sac.  It  is  used  largely  in 
perfumery.  Bear  in  mind  that  artificial  musk  (p.  736)  has  nothing  in 
common  with  the  drug,  save  its  similar  perfume. 

Medical  Propertiea. — Powerful  stimulant,  of  especial  value  in  the 
exhaustion  that  comes  with  pneiunonia.  While  little  used,  it  is  badly 
needed  when  desired,  and  that  of  the  best  quality;  hence  the  pharmacist 
should  always  be  ready  to  furnish  a  high  grade  of  musk  on  demand. 
The  tincture  (p.  229)  is  official. 

Doae. — 250  milligrammes  (4  grains). 

» 
THTROmSlTM  SICCUM— Dried  Thyroids 

(Thyroid.  Sice,— Glandul®  Thyroideae  Sicc»,  U.S.P.  VIII— Desiccated 

Thyroid  Glands) 

The  thyroid  glands  of  animals  which  are  used  for  food  by  man,  freed  from  connec- 
tive tiasue  and  fat,  dried  and  powdered,  and  containing  not  lees  than  0.17  per  cent,  nor 
more  than  0.23  per  cent,  of  iodine  (I  - 126.92)  in  thyroid  combination.    One  part  of 
Dried  Thyroids  corresponds  to  approximately  5  parts  of  the  fresh  glands. 
Summarized  Description, 

Yellowish,  amorphous  powder;  slight  characteristic  odor;  must  be  free  from  iodine 
in  inorganic  form;  moisture,  not  more  than  6  per  cent.;  ash,  not  more  than  5  per  cent. 
For  details  see  U.S.P.,  p.  443. 

For  tests  for  identity  and  for  assay  see  U.S. P.  and  also  Part  V  of  this  book. 

CanatihAenta. — Thyroidin,  combined  with  proteid  matter,  etc. 
^  Remarka. — The  thyroid  gland  is  found  in  the  neck  of  man  and  other 
animals  and  its  abnormal  development  represents  the  disease  called 
goiter.  The  activity  of  the  gland,  when  used  as  medicine,  is  proportional 
to  its  organic  iodine  content;  some  specimens  containing  one-fourth  of  1 
per  cent. 

Medical  Propertiea. — Furnishes  iodine  in  non-irritating  and  easily  ab- 
sorbable form.    Used  in  goiter,  obesity,  etc. 

Doae, — 100  milligrammes  (13^  grains). 

SUPRARENALITM  SICCUM— Dried  Suprarenais 

(Supraren.  Sice. — (ilandulsB  SuprarenalesSicc®  U.S.P.  VIII — Desiccated 

Suprarenal  Glands 

The  suprarenal  glands  of  animals  which  are  used  for  food  by  man,  cleaned,  dried, 
freed  from  fat,  ana  powdered,  and  containing  not  less  than  0.4  per  cent,  nor  more 
thaji  0.6  per  cent,  of  epinephrine,  the  active  principle  of  the  suprarenal  gland.  One 
part  of  Dried  Suprarenais  represents  approximately  6  parts  of  irvsh  glands,  free  from 
lat.  If  assayed  biologically  one  aramme  of  Dried  Suprarenais  contains  the  equivalent 
of  ten  milligrammes  oi  Isvo-raethylamino-ethanol-catechol. 
Summarized  Description, 

Yellowish-brown,  amorphous  powder;  slight  characteristic  otlor;  partially  soluble 
in  water,  moisture,  not  more  than  7  per  cent.;  ash.  not  more  than  7  per  cent.  For 
details  see  U.S.?.,  p.  424. 

For  tests  for  identity  and  for  assay  see  U.S.P.  and  also  Part  V  of  this  book. 

ConatUuerUa, — Epinephrin,  fat,  proteids,  ash,  etc. 

Remarka, — ^The  word  "suprarenal"  means  "above  the  kidney,"  and 
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explains  the  location  of  this  gland  in  the  animal  body.  Epinephrin  is  a 
basic  body  described  on  p.  720. 

This  alkaloid  in  a  more  or  less  pure  state  is  now  largely  advertised 
under  the  names  cuhrenalinf  8uprarenin,  adriny  etc. 

Medical  Properties. — Increases  blood-pressiu-e,  hence  of  value  in 
shock.  Relieves  inflammation  of  mucous  membrane,  hence  recommended 
for  catarrh,  hay-fever,  etc. 

Dose. — Of  glands,  250  milligrammes  (4  grains).  For  external  use  an 
aqueous  or  oily  solution  of  the  active  principle  (1 :  100,000)  is  preferable. 

HYPOPHYSIS  SICCA— Desiccated  Hypophysis 
(Hypophysis  Sic. — Desiccated  Pituitary  Body) 

The  posterior  lobe  obtained  from  the  pituitary  body  of  cattle,  cleaned,  dried,  And 
powdered. 
Summarized  Description. 

Yellowish  or  grayish  amorphous  powder;  characteristic  odor;  partially  soluble  in 
water.     For  details  see  U.S. P.,  p.  226. 

Remarks. — This  new  official  substance  is  the  posterior  lobe  of  the  pritu- 
itary  gland,  which  is  a  pale  reddish  body  attached  to  the  undersurfaoe 
of  the  cerebrum.  This  gland  not  only  exercises  a  marked  influence 
on  the  brain  wherein  it  is  found  but  also  on  the  entire  growth  of  the  ani- 
mal. The  posterior  lobe  contains  a  substance  having  marked  influence 
upon  the  muscles  of  the  blood-vessels  and  the  uterus. 

Medical  Properties. — Used  in  various  forms  of  hemorrhage. 

Dose. — 30  milligrammes  (3^  grain). 

LIQUOR  HYPOPHYSIS— Solution  of  Hypophyds 
(Liq.  Hypophysis — Solution  of  the  Pituitary  Body) 

A  solution  containing  the  water-soluble  principle  or  principles  from  the  fresh  pos- 
terior lobe  of  the  pituitary  body  (^f  rattle. 
Condensed  Recipe. 

Elxtract  the  hypophysis  with  acidulated  water,  boil,  filter,  sterilise  and  nal  in 
sterile  ampuls.    Siee  U.S.?. 
Summarized  Description. 

Almost  colorless,  transparent  liquid;  faint  characteristic  odor.  For  details  sse 
U.S.?.,  p.  247. 

Outline  of  Assay. — One  mil  of  solution  diluted  20,000  times  has  the  same  aetiyitr 
on  the  uterus  of  a  virgin  guinea-pig  as  has  a  1  to  20,000,000  solution  of  beta-iminaidTi- 
ethylamine.     See  U.S.?. 

Remarks. — The  above  description  of  this  new  official  solution,  when 
read  with  what  has  just  been  said  about  the  pituitary  gland,  is  8^- 
explanatory. 

Dose. — 1  mil  (15  minims). 

• 

PEL  BOVIS— Oxgall 

The  fresh  bile  of  the  ox,  Bos  launvi  Linnd  (Fam.  Bovidct). 
Summarized  DeacrijAion. 

Brown-green  or  dark  green  viscid  Liquid;  characteristic  odor;  disagreeable  bitter 
taste;  sp.  gr.  1.01.5  to  1.025;     For  details  see  U.S.?.,  p.  164. 

Color  Test. — Brown  red,  then  carmine,  then  purple,  then  violet,  when  treated  with 
sugar  solution,  followed  by  sulphuric  acid.     For  details  see  U.S.P. 
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ConatUuents. — Sodium  salts  of  glycocholic  add  and  taurocholie  acid; 
leciihin;  choleaterin;  the  bile-pigmentSj  bilirubin,  biliverdin,  etc.;  mucin; 
wat€r,  85  per  cent.  The  two  acids  above  mentioned  are  combinations 
of  cholalic  acid,  CaiHiuO^.  with  glycocoll  (p.  604),  and  with  taurine  (p. 
t)04)  respect  ively.  Cholesterin  is  an  alcohol  {C,4H4iOH)  whose  chemistry 
is  little  understood,  Isocholesterin  will  be  remembered  as  the  alcohol 
with  which  oleic,  stearic,  and  palmitic  acids  are  united  in  wool-fat 
(p.  662). 

Remarks, — ^Bile  is  the  secretion  of  the  liver^  and  is  desijicncd  to  emul- 
sionise  and  assimilate  fats.  The  test  given  above,  depending  on  the 
play  of  colors,  when  bile  is  treated  with  sugar  and  sulphuric  acid  fPetten- 
kofer's  test),  is  very  characteristic. 

Medical  Properties, — Laxative  and  rholagogue.  Almost  invariably 
used  in  the  official  extract  (p.  276). 

Fel  Bovis  Purificatum  (IT.S.P,  VI 11),  or  purified  oxgall,  was  t%  fomi  of  pitular  extract 
of  oxgalL     It  is  now  replaced  by  the  official  powdered  extract  of  oxi^all  (p.  276). 

SERUM  ANTIDIPHTHERICTJM— Antidiphtheric   Serum 
(Ser.  Antidiph.~Diphtheria  Antitoxin) 

A  fluid,  having  a  mjtency  of  not  less  than  250  antitoxic  units  jwr  mil,  separate 
from  the  coagulate*!  blrmd  of  the  horse,  EquuH  Caballus  Linn^  (Fam.  E^uidtB),  or  other 
Large  domestic  animal,  which  has  been  properly  immunized  againat  diphtheria  toxin. 
It  must  l>e  kept  in  scaled  glass  containers  in  a  dark  place,  at  a  temperature  between 
4.5^  and  15°C. 
Summarized  Description. 

Yellowish  or  yeJlow-brown,  transparent  or  alightl^  turbid  liquid  sometimea  with 
a  alight  sediment;  odorless  or  with  odor  of  antieeptic  employed;  loees  potency  on 
Aging,  must  be  sterile;  phenol  or  creaol  may  be  U9ed  aa  preaervativ^ea  in  proper  specified 
quantities;  total  sohds,  not  more  than  20  per  cent.;  sera  must  not  have  a  lower  potency 
Uian  260  units  per  mil  and  must  be  prepared  in  a  factory  Hrensed  by  the  Secretary  of 
the  TreAsur>^  of  the  United  States;  outline  of  the  federal  labelling  lawis  given ;  standard 
of  strength  ia  that  established  by  the  United  States  Pubhc  Health  Service. 

SER0M  ANTIDIPHTHERICUM  PURIFICATUM— Purified 
Anddiphtheiic  Serum 

(Ser*  Antidiph.  Purif, — Antidiphtheric  Globulins — Concentrated  Diph- 
theria Antitoxin — Diphtheric  Antitoxin  Globulins^ — Refined  and 
Concentrated  Diphtheria  Antitoxin) 

A  solution  in  physiological  solution  of  sodium  chloride  of  certain  antitoxic  sub- 
0tance8,  proteins  obtained  from  the  blood  serum  or  plasma  of  the  horse^  Bquus 
Ca6aUu«  Linn^  (Fam.  Equidd).  or  other  large  domestic  animal,  which  has  been  prop- 
erty immunized  against  diphtheria  toxin.  After  the  serum  or  plasma  fmm  the  im- 
muniied  animal  has  been  collected,  the  antitoxin-bearing  globulins  are  separated  from 
the  other  constituents  of  the  senim  or  plasma  and  dissolved  in  wat^r^  and  sufficient 
sodium  chloride  is  then  added  to  make  a  solution  containing  from  0.6  to  0.9  per 
cent,  of  the  salt.  It  has  a  potency  of  not  less  than  250  antitoxic  units  per  roil.  It 
must  be  kept  in  sealed  glass  containers  in  a  dark  place,  at  a  temperature  between 
4,5^  and  15^C. 
Summarized  DescripHon. 

Transparent  or  alit^htly  opalescent  liquid^  sometimes  with  a  Blight  deposit,  other 
pD:»pertie8  like  antidiphtheric  senim, 

SERUM  ANTIDIPHTHERICUM  SICCUM— Dried  Antidiphtheric  Serum 

(Ser,  Antidiph.  Sicc.^Dried  Diphtheria  Antitoxin) 

Dried  Antidiphtheric  Herum  is  obtained  by  the  evaporation  of  either  AntidiphtheHc 
Serum  or  Purified  Antidiphtheric  Serum  in  a  vacuum,  over  sulphuric  acid»  or  othtr 
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desicating  agent,  or  by  passing  over  it  a  current  of  warm  air  freed  from  bacteria.    It 
has  the  potency  of  not  less  than  4000  units  per  grrjnmc.    It  must  be  kept  in  her- 
metically sealed,  amber-colored  glass  containers  free  from  air,  at  a  tempermttne 
between  4.5''  and  15^0.,  preferably  in  a  dark  place. 
Summarized  Descripium, 

Orange  or  yellowish  flakes,  or  small  lumps,  or  yellowish-white,  odoriees  povrder; 
readily  soluble  in  nine  parts  of  distilled  water,  forming  an  opalescent  and  elifiiUy 
▼iscouB  fluid;  other  properties  like  antidiphtheric  serum. 

SERITM  ANTITETANICUM— Antitetanic  Serum 
(Ser.  Antitetan. — Tetanus  Antitoodn) 

A  fluid  having  the  potency  of  not  less  than  100  units  per  mil,  separated  from  tlie 
coagulated  blood  of  the  horse,  Equiu  CabaUua  Linn4  (Fam.  Eqmdm),  or  other  large 
domestic  animal,  which  has  been  properly  immimized  against  tetanus  toxin.  It  muat 
be  kept  in  sealed  glass  containers  in  a  dark  place,  at  a  temperature  between  4.5* 
and  16*0. 
Summarized  Descripiian. 

Yellowish  or  yellow-brown  transparent  or  slightly  turbid  liquid  sometimee  with  a 
slight  deposit;  odorless  or  smelling  like  the  antiseptic  used;  other  description  like  that 
for  antidiphtheric  serum. 

SERUM  ANTITETANICUM  PURIHCATUM— Purified 
Antitetanic  Serum 

(Ser.   Antitetan.  Purif. — Antitetanic  Globulins — Concentrated 

Tetanus  Antitoxin — Refined  and  Concentrated  Tetanus 

Antitoxin — Tetanus  Antitoxic  Globulins) 

A  solution  in  physiological  solution  of  sodium  chloride  of  certain  antitoxic  eoh- 
stances  obtained  from  the  olood  serum  or  plasma  of  the  horse,  Equua  CabaUu9  LinnA 
(Fani.  Equid(E)f  or  other  large  domestic  animal,  which  has  been  properly  immunised 
against  tetanus  toxin.  After  the  serum  or  plasma  from  the  immunized  animal  has 
been  collected,  the  antitoxin4)earing  globulins  are  separated  from  the  other  constita- 
ents  of  the  serum  or  plasma  and  dissolved  in  water,  and  suflicient  sodium  chloride  is 
then  added  to  make  a  solution  containing  from  0.6  to  0.9  per  cent,  of  the  ealt.  It 
has  a  potency  of  not  less  than  100  units  per  mil.  It  must  be  kept  in  sealed  glass 
containers  in  a  dark  place,  at  a  temperature  between  4.5^  and  15°0. 
Summarized  Descripiion. 

Transparent  or  slightly  opalescent  liouid,  sometimes  with  a  slight  deposit;  odorlev 
or  smelling  like  the  antiseptic  iiscd;  other  description  like  that  for  antidiphtheric 


SERUM  ANTITETANICUM  SICCUM— Dried  Antitetanic 

Serum 

(Ser.  Antitetan.  Sice. — Dried  Tetanus  Antitoxin) 

Dried  Antitetanic  Serum  is  obtained  by  the  evaporation  of  either  Antitetanic 
Seniin  or  I\irified  Antitetanic  Serum  in  a  vacuum,  over  sulphuric  acid  or  other  dene- 
catiiig  agent,  or  by  passing  over  it  a  current  of  warm  air  freed  from  bacteria.  It 
has  a  potency  of  not  less  than  1000  units  per  gramme.  It  must  be  kept  in  hermeti- 
cally sealed  amber-colored  glass  containers,  free  from  air,  at  a  temperature  between 
4.5°  and  15°C.  preferably  in  a  dark  place. 
Summarized  Descri]rtion. 

Orange  or  yellowish  flakes,  or  small  lumps  or  yellowish-white,  odorles^  powder. 
readily  soluble  in  9  parts  of  distilled  water,  fonning  an  opalescent  and  slightly  viscous 
fluid;  other  description  like  that  for  antidiphtheric  serum. 

Remarks, — The  subject  of  antitoxins,  of  which  the  six  officials  out- 
lined above  are  the  prominent  examples,  is  more  medical  than  pharma* 
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ceutic,  and  these  products  can  never  be  made  by  the  retail  pharmacist, 
a  large  well-equipped  and  aseptic  plant  being  essential  to  their  successful 
manufacture.  Because  of  this  fact  the  admission  of  these  substances 
into  the  pharmacopceia  caused  much  discussion  and  the  final  decision 
as  to  admitting  the  six  now  official  products  was  based  on  the  desire  to 
secure  a  uniform  standard  for  this  important  form  of  medication. 

As  to  the  theory  of  antitoxins,  Behring  showed  that  most  animals 
when  infected  with  certain  diseases  are  capable  of  generating  in  their 
blood-serum  substances  (antitoxins)  capable  of  neutralizing  the  poison- 
ous matter  (toxins)  transmitted  to  the  blood  by  the  organism  producing 
the  disease;  and,  further,  that  the  question  as  to  whether  the  animcJ 
survives  or  succumbs  to  the  disease  is  a  question  as  to  which  predomi- 
nates^ the  toxin  or  the  antitoxin. 

Appl>'ing  tliis  idea  in  the  manufacture  of  diphtheria  antitoxin,  the 
animal  (usuall}^  a  horse)  is  inoculated  with  cultures  of  diphtheria  germs, 
first  in  small  doses  then  in  large  ones.  A  mild  case  of  the  disease  is 
thus  produced  in  the  animal,  which  immediately  combats  the  toxin  by 
the  formation  of  the  antitoxin.  As  increased  dose^  of  the  toxin  are 
administered,  an  incre^ased  amount  of  antitoxin  is  produced  until,  at 
the  end  of  two  we<^ks,  the  animal  has  stored  up  so  much  antitoxin  in 
its  blood-serum  that  it  becomes  '*  immune.'* 

A  certain  quantity  of  blood  (5  to  10  liters)  is  then  removed  through 
the  jugular  vein,  allowed  to  stand  until  the  albuminoids  separate  by 
'coagulation,  and  the  liquid  poilion  (the  serum)  is  then  mixed  with  some 
antiseptic  (phenol,  cresol,  etc.),  is  standardized,  and  then  put  into  glass 
tubes  which  are  immediately  sealed. 

The  pharmacopceia  directs  that  the  standards  of  strength  expressed 
in  units  of  antitoxic  power— ^' immumty  umV^ — be  that  of  the  United 
States  Public  Health  and  Marine  Hospital  Service,  Thus  antidiphtheric 
serum  U.S.P.  and  purified  antidiphtheric  serum  U.S.?.  must  have  a 
potency  of  not  les«  than  250  antitoxic  units  per  mil.  A  brief  explanation 
of  this  statement  Is  in  order. 

The  toxin  (as  the  culture  of  the  germ  is  called)  is  prepared  and  admin- 
istered t^,  say,  a  dozen  guinea-pigs  of  the  same  weight  ^2^0  grammes); 
to  each  a  different  dose.  The  smallest  amount  kilhng  one  of  the  g\nnea- 
pi^s  within  four  days  is  *'the  minimum  fatal  dose.'^  One  hundred  times 
this  quality  of  toxin  is  mixed  with  various  amounts  of  the  antitoxin 
serum,  and  administered  to  a  second  batch  of  guinea-pigs.  The  smallest 
amount  of  the  antitoxic  serum  which  prevents  the  hundred-fold  dose  of 
toxin  from  being  fatal  to  the  guinea-pig  represents  the  "  immunity  unit;  ** 
100  times  this  volume  of  serurn  represents  100  unit^;  3000  times  this 
volume  represents  3000  units,  and  so  on. 

The  amounts  of  toxin  and  antitoxin  serum  involved  in  guinea-pig 
testing  is  very  small — Hoo  ndl  of  the  toxin  is  apt  to  be  fat^l;  while  3^oq 
mil  of  the  antitoxic  serum  often  represents  one  **  immunity  unit." 
Hence  the  tests  are  carried  out  with  diluted  toxin  and  antitoxin  of 
known  strength. 

The  absolute  strength  of  tJie  same  volume  of  different  batches  of 
serum  may  vary  materially,  hence  the  dosage  is  by  **  immunity  units,*' 
and  not  by  volume.  Thus  in  one  ease  3000  units  may  be  in  30  mils  of 
serum;  in  another  in  50  mils  of  serum. 

Of  the  six  sera  now  ofiScial,  only  one — afUidiphiheric  aerum— was  recog* 
nijk^d  by  U.S.?.  VIIL  Of  the  other  two  forms  of  diphtheria  antitoxin 
now  official,  purified  antidiphtheric  nerum  is  a  refinement  of  the  original 
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form,  consisting  of  the  antitoxin-hearing  globulins  precipitated  from  tl 
original  seruni  with  ammonium  sulphate  and  then  dissolved  by  uino 
saturated  sodium  cliloride  solution.    This  purified  serum  has  the  saio^ 
potency  as  has  the  original  serum. 

Dried  aniidiphtkeric  serum  is   prepared   from   either  of  those  j 
mentioned  by  evaporation  of  the  water  with  a  minimum  amount   ol 
heat.     It  has  ten  times  the  poteney  of  the  fluid  s^ra  just  de8cribi*d 

Likewise  the  present  phannacopreia  recognizes  three  forms  of  auti^ 
tetanie  serum;  the  regular  letaitus  antitoxin^  the  antitetaiiie  globulins  lUld 
the  dried  antitetanic  serum.  It  will  be  noticed  on  reading  the  pharma- 
copa-ial  monographs  for  these  sera,  that  are  summarized  above,  tJmt  the 
standard  of  antitoxic  power  of  these  has  been  fixed  at  lOU  imits  per 
granune  for  the  first  two  and  at  10()0  units  per  gramme  for  the  third,     ^m 

Doses.— Oi  the  antidiphtheric  sera:  curative,  10,0<X»  units,  Protect-^f 
ive,  1000  units.  Of  the  antitetanic  sera:  curative,  10,000  units.  Pro*^^ 
tective,  1500  units. 

Similar  an(if4)xins  for  snake-bite,  bubonic  plague,  and  gUxnder^  are 
now  on  the  market,  and  all  prepared  by  a  similar  process,  iiainely« 
from  the  serum  of  animals  infected  with  the  special  disease  far  which  the 
antitoxin  is  intended. 


VIRUS  VACCmrCUM— Vaccine  Tirus 

(Virus   Vaccin. — Cdyeerinated  Vaccine  \'irus — Smallpox  Vaecine — 

Jennerian  Vaccine) 

The  pustules  of  vaccinia  or  cowpox  from  vacciuated  animab  of  the  bovine  i»p««ctc 
removeif  and  prepared  under  aseptic  ctmditiona.     Preserve  it  at  h  temperature  l-»etf 
4.»'5'*  and  15°C.,  pix)t«cted  from  light. 
Condensed  Recipe, 

Viuunne  pulp  is  triturated  or  ground,  stmineil  and  made  with  a  smooth  emu 
with  glycerin.     See  U,S,P.|  p.  487. 
Summarized  Specificationa* 

Va«ciuc  \nru9  must  be  prepared  in  a  factory  Ucenaed  by  the  Sw^rpfiiry  flf  th 
Treamiry  of  the  United  States;  from  animala  free  fnmi  ditiea;!^  nn  '  ^  "      ^ 

nient  veterinarians;  the  virus  must  be  examined  hacteriologici 
in  sterile  containers  and  must  be  labelled  a^  provided  for  in  tir 
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Remarks, — Although  vaccine  virus  has  been  used  for  manv 
the  present  is  the  first  United  States  Pharmacopa*ia  to  give  it  othdald 
recognition.     As  the  official  monograph  outlined  above  shows,  this  vaeciiiii| 
is  the  virus  from  the  sores  upon  a  heifer  wliieh  has  be^n  inoculated  wiC 
cowpox.     While  antitoxins  contain  the  principles  protecting  one  a^c 
the  poison  of  a  disease,  vaccines  contain  the  sulji?tance  that  produce*  tha ' 
disease.     Thus  vaccine  virus  gives  a  man  the  comparatively  mild  di?iea«», 
cowpox,  and  the  sufferer  develops  in  iiis  blood  the  cowjx^x  antitoxia« 
which  protects  lum  from  the  ravages  of  small-pox. 

The  virus  was  formerly  marketed  as  a  dry  coating  on  ivory  potntt, 
or  on  quills.     Now  it  is  almost  always  dispens4*d  in  glycerinic  emulsion 
in  sealed  tubes. 

Note  that  vaccine  virus,  as  well  as  the  antitoxins,  must  be  kept  in  t 
cool  place,  and  that  they  deteriorate  with  age. 

Op90Hitut  are  substances  which,  introduced  into  the  bloody  &et  an  diaeoa 
teriaj  BO  chiuij^iiiK  them  as  to  cause  them  to  Ik?  reailily  absorbed  by  the  phiiftocyUi, ' 
thoee  bodies  fcmncl  in  !he  bltx»d,  and  up<in  whose  prpsiervatinn  depends  the  weil*l»djl| 
of  the  animal.     Bacteria  not  so  treated  attack  the  phagocytes,  pnxiucmi?  the  vfttioui 
bacteriid  diae&des.     Each  species  of  bacteria  hm  iU  sjiecial  opsonin,  and  theM  opaoaiaii 
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or  bacterial  vaccines,  can  be  prepared  by  making  cultures  of  the  special  bacteria, 
kOlinK  them,  suspending  in  normal  saline  solution,  and  sterilizing  at  60^C.  Such 
products  are  usually  called  baoterial  vaccines. 
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Prunase,  Etc.— Armatrong  and  Horton,  C.  A.,  7,  1913,  1202  and  1203. 

Meat  Juices,  j&te.— Puckner,  Jl.  A.M.A.,  53,  1909,  1754. 

Infani  Food«.— Stewart,  8th  Int.  Cong.  App.  Ch.,  18, 1912, 329;  Remington,  A. J.P., 
71,  1899.  383;  Feil,  Proc.  O.  S.  Ph.  A.,  31,  1909,  56. 

Can/Aarirf€«.— (Constituents)  Foumouze,  A.Ph.A.,  40,  1868,  116;  Homolka,  B., 
19,  1886,  1082;  Gadamer,  Arch.  d.  Pharm.,  252,  1914,  609. 

Cochineal. — (Omstituents)  Pelletiere  and  Caventou,  Jl.  de  ph.,  4,  1818,  193; 
Dietrich,  A.J.P.,  40,  1868,  32;  Huerre,  ,11.  de  ph.  et  ch.,  (7),  4,  1910,  56;  Dimroth, 
B^  42,  1909,  1611. 

Egg  Yolk.— K&iz,  A.Ph.A.,  47,  1899,  583;  Plimmor.  Jl.  Ch.  Soc,  93,  1908,  1500; 
Riedel,  C.  A.,  7,  1913,  802;  Serono  and  Palozzi,  C.  A.,  5.  1911,  2858;  Barbieri,  C.  A., 
7  1913  92 

iehihyocoUa.— Smith.  A.J.P.,  3,  1831,  17. 

Af ii»it.— (General)  Anon.,  Sch.  Wsrh.  Ch.  Ph.,  50.  1912.  12.  (Omstituenta) 
Blondeau  and  Guibourt,  Jl.  de  ph.,  6.  1820,  105. 

Thyroid  Glands.— Beebe,  A.J.P.,  83,  1911,  56. 

Suprarenal  Glands.— Abel  A.J.P.,  52,  1904,  292;  Bet-kwith,  Jl.  A.Ph.A.,  3,  1914, 
1547. 

Ox^.— (Constituents)  Gobley,  Jl.  de  ph.  et  ch.,  (3),  30,  1856,  241;  Lassar. 
Gohn,  B.,  26,  1893,  146;  Maly,  A.,  181,  1876,  106.  (Tests)  Pettenkoflfer,  A.J.P., 
17,  1845,  114. 
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Purified  Ob^.— Beneliufl,  through  ITiegand,  A.J.P.,  32,  1884,  347. 
AnHdiphtheric  iSerum.— Behring  and  Kitasato,  Ph.  JL,  [3],  21,  1890,  557;  Mc- 


Clintock,  A.Ph.A.,  44,  1896,  254rHewlett,  Ph.  JL,  7^  1904^  3:^. 

Vaccine  Virua.^Steiwait,  JL  A.Ph.A.,  4,  1915,  1446. 

ArMoxine  and   7acciw««.— Yarbrough,  West.    Dr.,   32,   1910,   121;    Diner,  Jl. 
A.Ph.A.,  3,  1914.  177. 

Ojwonifw.— Warner,  Am.  Dr.,  51,  1907,  389. 


PART  V 

PHARMACEUTIC  TESTING 

CHAPTER   LII 
INTRODUCTORY 

On  the  foregoing  pages  enough  has  been  said  to  emphasize  the  im- 
portance of  examining  pharmaceuticals  and  chemicals,  both  as  to  com- 
position and  also  the  quantity  of  each  component.  The  subject  of 
such  testing  is  called  analytic  chemistryf  a  branch  of  science  the  many 
details  of  which  are  clearly  beyond  the  scope  of  this  work.  In  the 
few  chapters  that  follow  only  an  outline  of  the  principles  of  pharma- 
ceutic testing  as  directed  in  the  pharmacopceia  will  be  given,  and  for 
complete  details  the  reader  is  referred  to  one  of  the  severed  books  on 
analytic  chemistry  mentioned  in  the  Preface. 

Analytic  chemistry  is  divided  into  two  subdivisions — qtudiiatwe 
amUysis,  which  aims  to  find  the  constituents  of  a  compound,  and  qtian- 
titative  analysis,  by  means  of  which  we  can  estimate  the  quantity  of  each 
ingredient.  Quantitative  analysis  is,  in  turn,  divided  into  three  classes: 
Gravimetric,  volumetric,  gasometric  and  colorimetric  analjrsis. 

Gravimetric  analysis  is  where  the  quantity  of  ingredient  is  estimated 
by  conversion  into  an  insoluble  compound  containing  a  definite  pro- 
portion of  the  ingredient,  collecting  and  weighing  the  precipitate,  and 
from  the  weight  obtained  estimating  the  amount  of  the  ingredient  bj- 
molecular  proportions. 

Volumetric  analysis  (or  titration)  is  where  the  quantity  of  ingredi- 
ent is  estimated  from  the  amount  of  a  definite  standard  solution  of  a 
chemical  (volumetric  solution)  required  to  combine  with  it  exactly; 
the  amount  of  this  volumetric  solution  required  exactly  to  complete 
the  reaction  is  usually  denoted  by  the  change  in  color  produced  by  a 
third  chemical,  called  an  indicator. 

Assaying  is  a  term  applied  in  pharmacy  to  the  quantitative  estima- 
tion of  the  active  ingredient  of  a  mixed  product,  notably  a  drug.  As 
the  quantity  is  sometimes  estimated  by  gravimetric  analysis  and  some- 
times by  volumetric  analysis,  the  process  is  merely  a  modification  of 
these,  the  only  diflfcrence  being  that  some  process  of  extraction  must 
first   be   employed. 

The  apparatus  used  in  pharmaceutic  testing  have  been  referred  to 
in  the  chapters  compri.sing  Part  I.  For  quaUtative  analysis,  fimnels, 
beakers,  spritz-bottles,  flasks,  evaporating  dishes,  filter-paper,  and 
Bunsen  burners  are  required,  and  these  have  already  been  described. 
In  addition  thereto  it  is  necessary  to  have  test-tubes  and  test-tube 
racks  (p.  145);  red  and  blue  litmus-paper  (which  is  filter-paper  dipped 
in  a  decoction  of  the  lichen,  litmus,  and  treated  with  acid  to  make  it 
red,  or  alkali  to  make  it  blue);  blue  glass;  and  platinum  wire  and  foil. 

The  chemical  to  be  analyzed  is  usually  made  into  a  solution  and 
treated  with  solutions  of  other  chemicals.     Such  solutions  are  called 
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test  solutions.    This  phrase  is  frequently  abbreviated  to  T-S-  (enua|>t<^, 
potassium  iodide  T.S.)* 

The  test  Bolutioos  are  usually  prepared  by  making  a  10  to  20 
cent,  solution  of  the  chemical  (called  reagent)  in  distilled  wuti       '    f 
many  of  the  test  solutions  must  be  prepared   by  special   tn.. 
A  recipe  for  each  test  solution  directed  by  the  pharmacopoeia  ia  h 
in  the  appendix  to  that  standard  (pp.  521-5»54),  to  which  the 
referred. 

These  test  solutions  should  be  kept  in  special  bottles,  closed  eitb« 
with  glass  or  rubber  stoppers.     Such  a  test  solution  bottle  is  shown  inj 
Fig.  246. 

While  most  qualitative  analyses  are  performed  with  test  solutioosL 
the  reagent,  hydrogen  sulphide,  is  employed  as  a  gas  and  is  u^^uatly 
generated  by  action  of  sulphuric  acid  on  ferrous  sulphide  in  a  Kipp'i 
generator  fFig.  247),  which  acts  automatically.  Then  sometima*  the 
reagent  is  employed  in  solid  form.     Thus,  borax  is  fused  for  the  boj 


bottle. 


Fui.  247, — Kipr>  :*  «ttB 
generator. 


Fto.  348. — Burvtt*  mad 
holder. 


bead  test,  sodium  carbonate  and  potassium  nitrate  are  melted  on  plati- 
num foil  in  several  of  the  fusion  tests,  etc. 

In  quantitative  analysis  the  apparatus  used  are  crucibles^  desie- 
cators,  analytic  balances,  measuring  vessels,  such  as  burett-es  (Fig.  348), 
pil>ettes,  measuring  cyUnders,  100-mil  and  lOOO-mil  Ijottlcs.  The 
rengents  used  are  practicallj*  the  same  as  in  qualitative  analysis,  witli 
the  additional  line  of  volumetric  solutions,  the  manufacture  of  whielk 
will  l)e  discussed  a  few  pages  farther  on. 

In  drug  assays  the  apparatus  is  practically  the  same  as  that  Just 
mentioned,  but  in  addition  thereto,  since  the  active  principle  is  usually 
extracted  by  shaking  out  of  the  watery  solution  with  ether  or  chlorafonn 
(separation  from  an  immiscible  solvent),  a  separatory  funnel  is  rrquired. 

The  d*^tection  of  the  ingredients  of  a  compound  in  qualitative  analy* 
818  is  accomplished  in  several  ways: 

I.  By  produdiofi  of  a  charaderisHc  precipitaU:  thus  a  solution  of  i 
sulphate  when  mixed  with  barium  chloride  T.S.  ^ves  a  white  precipitaK!, 
insoluble  in  boiling  nitric  acid. 
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IL  By  production  of  a  characteristic  color  in  a  soltdion:  thua  a  diluted 
solution  of  copper  sulphate  gives  a  deep  azure  blue  solution  with  excess 
of  ammonia  water. 

III.  Bij  production  of  a  characteristic  odor:  thus  an  acetate  warmed 
with  alcohol  and  sulphuric  acid  gives  the  pleasant  odor  of  acetic  ether. 

IV.  By  transmitting  a  characteristic  color  to  a  colorless  Bunsen  flame: 
thus  a  trace  of  sodium  salt  on  a  loop  of  platinum  wire  placed  in  a  Bunsen 
flame  makes  it  a  vivid  yellow. 

V.  By  giving  a  characteristic  color  to  a  borax  bead:  thus  if  borax  18 
fused  on  a  loop  of  platinum  wire  and  a  trace  of  a  manganese  salt  added 
to  the  bead,  which  is  then  fused  once  more,  the  cooled  solidified  bead 
will  be  found  to  possess  a  beautiful  ameth^'st  color. 

VI.  By  giinng  a  character isiic  color  to  specially  prepared  test-paper: 
thus  borax  gives  buff*e<>Iored  turmeric  paper  a  red-brown  tint. 

VII.  By  producing  a  play  of  colors  wh^n  brought  in  coritaci  mith  the 
reagent  on  a  porcelain  surface:  thus  most  alkaloid^t  give  characteristic 
color  reactions  when  treated  with  a  drop  of  sulphuric  acid  and  a  trace 
of  potassium  dichromate. 

VIIL  By  leamng  a  charaderistic  residue  on  heating  on  charcoal  with  a 
blow-pipe:  thus  zinc  salts  when  treated  with  cobaltous  nitrate  and  heated 
with  a  blow-pipe  leave  a  vivid  green  spot. 

It  will  be  noticed  that  the  pharmacopoeia  makes  use  of  all  of  these 
several  means  of  identity,  and  a  classification  of  the  qualitative  teat* 
of  the  pharmacopoeia  will  comprise  the  next  chapter. 


CHAPTER  LIII 

THE  QUALITATIVE  INORGANIC  TESTS  OF  THE 
PHARMACOP(EIA 

Free  chlorine  liberates  iodine  from  potnfisi}{m  iodine. 

This  U9t  u  used  to  detect  frtt  chlorine  in: 
Hydrochloric   Acitt  \    i?,,,  j„i.„:i„    „^  itgd 

Diluted   Hydrochhrie   Acid    )    ^'''  **«^*^^'  ^  ^^^^^' 
Btnxoic  Acid. — A  modified  silver  nitrate  test.    See  U*S,P,,  p,  8. 

Hydrochloric  acid  and  chlorides  give,  with  aihfer  nitrate  T.S.,  a  white 
curdy  precipitate  insolMe  in  nitric  acid^  but  soluble  in  ammonia  water. 
This  precipitate  is  silver  chloride  (AgCl). 

The  following  official  chemicals  are  submitted  to  this  test  for  chlorides. 
In  some  cases,  slight  modifications  are  directed  and  therefore  for  details 
the  reader  is  referred  to  the  appropriate  monograph  in  the  pharmacopceia. 

FaaasKT  as  I\GRKDt£NTs 

Hydrochloric  acid.  CarroMim  Mercuric  Chloride. 

Sodium  ChLmtir.  Quid  and  Sodiutn  ChlvrUU. 

imfnfjnium  Chloride,  Ammoniatvd  Mtrcitru, 

Ucium  Chloride.  Pilocarpinr  11  ydrochhridt. 

^inc  Chtaruit,  Quinif^^  Htftirochlondt, 

Feme  Chloride,  Cocaine  H ifdroehloridc. 

Solution  of  Ferric  Chloride.  Hydrn^tine  H ydrochlavidB, 

Tinctuft  of  Ferric  Chloride,  Quinifui  U ifdrochloride* 

Chlorides  Sought  as  Impurity,^ — The  diversified  modifications  of  the 
lest  nece^isary  to  adopt  it  to  the  different  conditionSi  ohtaining  with  tiie 
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several  chemicals  tested,  make  classification  difficult.  For  this  reason 
the  reader  is  referred,  for  details,  to  the  appropriate  monograph  in  the 
pharmacopoeia. 


DiliUed  Hydrobromic  Acid 
Dihuted  Hydriodic  Acid, 
Diluted  Hydrocyanic  Acid. 
Nitric  Acid. 
Stdphuric  Acid. 
Diluted  Stdphuric  Add. 
Sodium  Cacodylate. 
Sodium  Iodide. 
Sodium  Phosphate. 
Lithium  Bromide. 
Ammonium  Carbonate. 
Magnesium  Sulvhate. 
Calcium  Bromide. 
Calcium  Glycerophosphate. 


Strontium  Iodide. 

Zinc  Sulphate. 

Bismuth  Subcarbonate. 

Bismuth  and  Ammonium  Citrals. 

Bismuth  Subgallaie. 

Bismuth  Subsalicylate. 

Trichloracetic  Acid. 

Lactic  Acid. 

Salicylic  Acid. 

Hezamethylenamine. 

Phenyl  ScuicjAate. 

Pilocarpine  ff Urate. 

Quinine  Salicylate. 

Quinine  Tannate. 

Codeine  Phosphate. 


Hypochlorites  evolve  odor  of  chlorine  when  treated  with  an  acid.  This 
test  is  applied  by  the  pharmacopoeia  in  identif3dng  chlorinated  lime  and 
soltUion  of  chlorinated  soda. 

Chlorates,  on  heating  with  hydrochloric  acid,  evolve  chlorine.  On 
heating  strongly,  chlorates  evolve  oxygen.  These  tests  are  used  for  identi- 
fying potassium  chloraie. 

Sought  as  impurity  in  potassium  nitrate — 

No  yellow  color  should  appear  when  0.1  Gm.  of  the  dry  salt  is  sprinkled  upon 
1  mil  of  pure  concentrated  sulphuric  acid  (absence  of  chlorate  and  percfdorate). 

Perchlorates. — Sought  as  impurity  in  potassium  nitrate.  See  test 
just  given. 

Free  bromine  liberates  iodine  from  potassium  iodide. — (See  chlorine 
test  for  diluted  hydrochloric  acid,  in  U.S.P.,  p.  14). 

Hydrobromic  acid  and  bromides  give,  with  silver  nitrate  T.S.,  a  yellow- 
ish-white precipitate  insoluble  in  diluted  nitric  a4nd,  biU  soluble  in  ammonia 
water.     This  precipitate  is  silver  bromide  (AgBr). 

The  following  official  chemicals  are  tested  by  this  process  with  more 
or  less  modification  as  will  be  seen  on  consulting  the  pharmacopceia. 

Present  as  Ingredients: 
Diluted  Hydrobromic  Acid. 
Potassium  Bromide. 
Sodium  Bromide. 
Lithium  Bromide. 


Ammonium  Bromide. 
Calcium  Bromide. 
Hyosajamine  Hydrobromide. 
Quinine  Hydrobromide. 


Bromides  sought  as  impurity  in — 

Sodium  Chloride.  Strontium  Iodide  (see  U.S.P.). 

Bromic  acid  and  bromates  liberate  bromine  (which  colors  chloroform 
brown  yellow)  when  treated  with  strong  acids  or  other  chemicals.  The 
following  official  chemicals  are  tested  this  way: 


Nitric  Acid. 
Potassium  Bromide. 
Sodium  Bromide. 
Lithium  Bromide. 


Ammonium  Bromide. 

Calcium  Bromide. 

Strontium  Bromide  (see  U.S.P.). 


Free  iodine  gives  deep  blue  color  to  starch  mucilage,  which  color  is 
discharged  on  addition  of  sodium  thiosuLphate  solution.     It  also  transmits 
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to  chloroform  a  violet  color.    The  following  official  chemicals  are  tested 
this  way. 

Present  as  Ingredient: 

Iodine. — 

Sought  as  impurity  in — 

Diluted  Hydrobromic  Acid.  Sodium  Iodide. 

DiltUed  Hydriodic  Acid.  Ammonium  Iodide. 

Nitric  Add.  Thymol  Iodide. 

Hydriodic  Add  and.  Iodides. — Chlorine  waier  liberates  free  iodine 
which  gives  triolet  color  to  chloroform.  Silver  nitrate  gives  yeUow  precipitate, 
insoluble  in  ammonia  water  as  v>eU  as  in  hydrochloric  acid.  This  precipi- 
tote  is  silver  iodide  (Agl). 

The  following  official  chemicals  are  tested  in  this  way: 

Present  as  Ingredients: 

Diluted  Hydriodic  Acid.  Ammonium  Iodide. 

Poiassium  Iodide.  Strontium  Iodide. 

Sodium  Iodide. 

Sought  as  impurity  in — 

Diluted  Hydrochloric  Add.  Lithium  Bromide. 

Potaeeium  Bromide. '  Ammonium  Bromide. 

Sodium  Bromide.  Caldum  Bromide. 

Sodium  Chloride.  Strontium  Bromide. 

Iodic  Acid  and  lodates. — Iodine  is  liberated  by  action  of  acids  and 
other  chemiccUs,  transmitting  a  yeUowish-broum  color  to  soliMon.    The 
following  official  chemicals  are  tested  this  way  and  for  details  the  reader 
is  referred  to  the  pharmacopoeia. 
Sought  as  impurity  in — 

Nitric  Add.  Sodium  Iodide.  . 

Poiaseium  Iodide. 

Hydrofluoric  acid  and  fluorides  give  off  vapors  which  etch  glass. 
(Fluorides  must  be  warmed  with  sulphuric  acid.) 

Solution  of  Hydrogen  Dioxide. — The  solution  is  made  alkaline  with  sodium 
hydroxide  solution,  is  evaporated  to  dryness  and  is  transferred  to  a  platinum  crucible. 
The  residue  treated  with  sulphuric  acid  does  not  etch  a  watch  glass  used  as  a  cover 
for  the  crucible.     For  details  see  U.S. P.,  p.  246. 

Sulphides. — When  treated  with  a  diliUed  acid  give  off  hydrogen  sul- 
phide gas,  characterized  by  its  bad  smell  and  its  ability  to  blacken  paper 
moistened  with  lead  acetate  T,S.  See  Sulphurated  Potassa  and  Crude 
Calcium  Sulphide. 

Sulphurous  add  and  sulphites  when  heated  {the  sidphites  when 
treated  with  a  diluted  acid)  give  off  sulphur  dioxide  gas,  characterized  by  its 
suffocating  odor  and  its  ability  to  blacken  paper  moistened  with  mercuroia 
nitrate,  T.S.  When  treated  with  zinc  and  hydrochloric  acid,  they  evolve 
hydrogen  sulphide  gas. 

The  following  official  chemicals  are  tested  this  way: 

PRBBENT  AS  InQRBDIBNT: 

Exsiccated  Sodium  Sulphite. 

Sought  as  impurity  in — 

Hydrochloric  Acid  (strong  and  diluted)        Sodium  SaUeylaie. 

Sulphuric  Acid  (strong  and  diluted).  Sodium  Thioeulphate  (See  U.S.?.). 
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Sulphuric  Acid  and  Sulphates. — Barium  chloride  T.S.  give$  a  wkiU 
precipitate^  insolvble  in  hydrochloric  acid.  This  precipitate  is  barium 
sulphate  (BaSOO.  The  following  official  chemicals  are  tested  with  more 
or  less  modifications,  this  way.     (See  U.S.P.) 


Present  as  Ingredients: 
^Sulphuric  Acid.  (See  U.S.P.,  p.  24.) 
Sodium  StdphaU. 
Magnesium  StdphaU, 
Zinc  Sidphaie, 
Alum. 

Ferrous  Stdphate. 
Solution  of  Ferric  Stdphate. 
Solution  of  Ferric  Subetdphate. 
Copper  Stdphate. 

Sought  as  impurity  in — 

Diluted  Hydrochloric  Acid. 

Phosphoric  Acid. 

Diluted  Hydrobromic  Acid, 

Diluted  Hydriodic  Acid. 

Nitric  Actd. 

Sodium  Cacodylate. 

Sodium  Bromide. 

Sodium  Iodide. 

Lithium  Bromide. 

Ammonium  Bromide. 

Ammonium  Carbonate. 

Solution  of  Magnesium  Citrate. 

Calcium  Bromide. 

Calcium  Glycerophosphate. 

Zinc  Chloride. 

Zinc  Phenolstdphonate. 

Zinc  Valerate. 

Aluminum  Hydroxide. 


Sparteine  Stdvhate, 
Quinine  Bisulphate. 
Quinine  StdphaU. 
Cinchonidine  StdphaU, 
Strychnine  StdphaU. 
Morphine  Sulphate. 
Codeine  Stdphate. 
Cinchonine  StdphaU. 


Chromium  Triaride. 
Uranium  NitraU. 
Saccharated  Ferrous  CarbonaU. 
Bismuth  SubcarbonaU. 
Bismuth  and  Ammonium  CiiraU. 
Bismuth  SubgallaU. 
Bismuth  SubsalicylaU. 
Lactic  Acid. 
Glycerin. 
Tartaric  Acid. 
Citric  Acid. 

Hexameihylenandne,    - 
Phenyl  Scdicylaie, 
Quinine  Hydrochloride 
Quinine  Salicylaie. 
Quinine  TannaU. 

Codeine     Phosphate.      (For     details. 
U.S.P.) 


Ammonium  CarbonaU. 
(For  details  see  U.S.P.) 


Thiosulphates,  on  Ireaiment  with  a  strong  acid,  liberate  stUphur  dioxide^ 
while  sulphur  precipitates  from  the  solution.  Other  tests,  see  below. 
The  following  official  chemicals  are  tested  this  way: 

Present  as  Ingredient: 

Sodium  Thiostdphate  See  U.S.P.  p.  400 

Sought  as  Impurity  in — 

Potassium  Iodide. 
Sodium  Iodide. 
Sodium  Sulphite. 

Nitrous  acid  and  nitrites  liberate  iodine  from  potassium  iodide  with 
evolution  of  N20i  gas;  decolorize  potassium  perm^inganaie  when  in  add 
soltUioriy  and  are  reduced  to  ammonia  when  treated  with  a  metal  and  an 
acid.    The  following  official  chemicals  are  tested  this  way: 

Sodium  Nitrite — Treat  a  10  per  cent,  solution  with  potassium  iodide  and  with 
hydrochloric  acid;  iodine  is  liberated  and  nitrogen  dioxide  gas  escapes. 

Sought  as  impurity  in — 

Sulphuric  Acid. 
Diluted  Sulphuric  Arid. 


Sodium  lofiide. 

(For  details  see  U.S. P.) 


Nitric  Acid  and  Nitrates. — The  free  acid  discharges  the  color  of  indigo 
solution.  The  acid  or  a  nitrate,  plus  sulphuric  acid^  C4mverts  green  ferrous 
sulphate  to  red-brown  ferric  stdphate.     If  only  a  small  quantity  is  used 


For  details  see  U.S.P. 
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and  the  solutions  "layered''  (see  below),  a  black-brown  ring  is  shown  at 

Kint  of  contact  of  the  two  liquids.    Other  tests  given  below.    The 
lowing  official  chemicals  are  tested  this  way: 

Pbbsbnt  as  Inobedients  : 
Nitric  Acid. 
Potassium  Nitrate 
SOver  NUrate. 
Fused  Silver  Nitrate 
PHoearpine  Nitrate 
Strychnine  Nitrate 

Sought  as  impurity  in — 

Diluted  Phosphoric  Acid.  Solution  of  Ferric  Tersulphate. 

Sutphturic  Acid.  Red  Mercuric  Oxide. 

Trichloracetic  Acid.  Bismuth  and  Ammonium  Citrate 

Sodium  Iodide.  Bismuth  Subcarhonate. 

Ferric  Chloride.  Bismuth  Subgallate. 

Solution  of  Ferric  Chloride.  Bismuth  Subsalicylate. 

Tincture  of  Ferric  Chloride.  (For  details  see  U.S. P.) 
Solution  of  Ferric  Subsulphate. 

Boric  Acid  gives  the  alcohol  flame  a  green  tinge. 

Borates  give  similar  flame  when  treated  with  a  few  drops  of  concerUraied 
sulphuric  acid  and  a  little  alcohol  and  then  ignited.  The  following  official 
chemicals  are  tested  in  this  way: 

Present  as  Ingredients: 

Boric  Acid. — Alcoholic  or  glycerinic  solution  bums  with  a  flame  enveloped  with  a 
green-colored  mantle. 

An  aqueous  solution  of  Boric  Acid  (1  in  50)  colors  blue  litmus-paper  red,  and 
yellow  turmeric  paper  brownish-red  after  drying,  even  when  the  solution  has  been 
acidulated  with  hydrochloric  acid;  this  brownish-red  color  is  changed  to  bluish - 
black  bv  ammonia  water. 

Sodram  Borate. — Borax  bead  dipped  into  glycerin  and  put  into  a  non-luminous 
flame,  colors  it  bright-green. 

Hypophosphites  act  as  reducing  agents;  that  is,  when  in  acid  solution 
or  when  heated  with  solutions  of  salts  of  silvery  copper,  and  mercury^  the 
metal  is  eventually  precipitated.  On  heating,  hypophosphites  yield  the 
spontaneous  combustible  gas,  phosphine  (PHs).  (See  p.  421.)  The 
following  official  chemicals  are  tested  in  this  way: 


Hypophosphorous  Acid.  Sodium  Hypophosphite. 

Dtliued  Hypo  phosphorous  Acid.  Calcium  Hypophosphite. 

Potassium  Hypophosphite.  (For  details  see  U.S. P.) 


Sought  as  impurity  in — 

ga^iptnc  Acid    }  S-"-  -  '-*  f-  Phoephorous  acid. 

Phosphorous  Acid. — Reduce  solution  of  silver  nitrate  and  mercuric 
chloride  as  do  hypophosphites.  It  also  gives  a  white  precipitate  ivith  barium 
chloride  T.S. 

Sought  as  impurity  in — 

T>k      k.^\.  A  ^A  \  Warm  and  add  a  few  drops  of  silver  nitrate. 

iv^?£2fPfc^^>  A^  \  ^'"  turbidity  occurs,  if  solution  is  properly 

Muted  Phosphoric  Acid  f  diluted.     (See  U.8.P.,  p.  22). 

Phosphoric  acid  and  phosphates  give  white,  crystalline  precipitate 
with  magnesium  mixturCy^  a  yellow  precipitate^  soluble  in  ammonia  and 

^3iagnena  Mixture  T.S. — Diuolve  5.5  Gm.  magnesiam  chloride  and  7  Qm.  ammonium  chloride  in 
06  ndk  dietilled  water;  add  3'>  mils  ammonia  water,  U.S. P.;  set  aside  a  few  days  in  a  well-stoppered 
el  and  then  filter. 
M 
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nitric  acid  unlh  silver  nitrate  T.S.,  a  yeOow  precipitate  on  warming  with 
ammonium  mdybdate  T.S.  The  acid  differs  from  metaphosphoric  add 
in  coagulating  albumin;  from  hypophosphorous  acid  in  giving  a  ydlow 
precipitate  with  silver  nitrate.  The  following  official  chemicalB  are 
tested  in  this  way: 

PRBSBNT  AS  InQREDIENTB: 

Phosphoric  Acid.    (See  U.S.P.,  p.  21.) 

Diluted  Phosphoric  Add. 

Sodium  Phosphate. 

Soluble  Ferric  PhosphaU. 

Codeine  Phosphate. 

(For  details  see  U.8.P.) 

Sought  as  impurity  in — 

'.erophosvhate. 

oophosphile. 

lypophosphite. 
Calcium  Glycerophosphate. 
Lactic  Acid. 
(For  details,  see  U.S.?.) 

Metaphosphoric  Acid. — (See  p.  405.) 
Sought  as  impurity  in — 

Diluted  Phosphoric  Acid.     (See  test  for  pyrophosphoric  acid.) 
Phosphoric  Acid. 
Ferric  Phosphate. 

Pyrophosphoric  Add  and  Psrrophospbates  give  a  white  precipiiaie 

with  silver  nitrate.     They  also  usually  precipitate  ferric.salts. 
Sought  as  impurity  in — 

Di^dl^h^^  Acid  }  «^«^^  '^^^  ^«^^  *^^*^  ^^  ^^"^^  *^^*^"^^' 
Ferric  Phosphate. — A  10  per  cent,  solution  is  deprived  of  its  iron  by  addition  of 
potassium  hydroxide  T.S.    The  filtrate  is  treated  with  masnesium  mixture  and  the 
precipitated  phosphate  does  not  turn  yellow  when  treateJ  with  silver  nitrate  T.S. 
For  details  see  U.S.?.,  p.  100. 

Carbonic  acid  and  carbonates  effervesce  on  addition  of  a  diluted  acid. 
They  give  white  precipitates  with  lime  water.  The  following  official 
chemicals  are  tested  in  this  way: 

Pr£8ent  as  Inqredibnts: 

Monohydraied  Sodium  Carbonate.  Bismulh  Subearbonate, 

Sodium  Bicarbonate.  Potassium  Carbonate, 

Magnesium  Carbonate.  Potassium  Bicarbonate 

Prepared  CheUk.  Ldthium  Carbonate. 

Precipitated  Calcium  Carbonate. 
Precipitated  Zinc  Carbonate. 
(Fordetails.seeU.S.P.) 

Sought  as  impurity  in — 

Potassium  Bicarbonate. — Treated  with  the  proper  amount  of  tenth-normal  hydro- 
chloric acid;  phenolphthalein  being  used  a.s  indicator;  pink  color  does  not  immediately 
occur.     For  details  see  U.S.P.,  p.  332.     Similar  tests  are  given  for: 

Sodium  Bicarbonate.  Calcium  Oxide. 

Sodium  Borate.  Cerium  Oxalate, 

Sodium  Phosphate.  Lead  Acetate, 

Solution  of  Sodium  Hydroxide.  Lead  Oxide. 
Magnesium  Oxide. 
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Silicates. — Soluble  silicates  {Ihose  of  the  alkaline  meials),  when  treated 
with  sulphuric  add,  give  a  gelatinous  precipitate  of  silicic  octd,  Si(OH)^ 
Soluble  silicates  can  be  precipitated  from  aqueous  solution  by  addition 
of  /klcohol. 

Permanganates  gfve  rose-colored  aqueous  solution  and  the  color  is  discharged 
on  addition  of  an  oxidisable  substances. 

Fresbnt  as  Inqrbdibnt: 

PoUunum  Permanganate. — See  p.  369.  ^ 

ORGANIC  ACIDS 

Acetic  acid  and  acetates,  when  warmed  with  alcohol  and  sulphuric 
€uM,  give  off  odor  of  acetic  ether.  Neutral  acetates  give  deep  red  color  with 
ferric  chloride.    The  following  official  chemicals  are  thus  treated: 

Fresbnt  ab  Inqrbdibnt: 

Acetic  Acid,  Zinc  Acetate. 

Potassium  Acetate.  Lead  Acetate. 

Sodium  AcetaU.  (For  details  see  U.S.?.). 

Sought  as  impurity  in — 

Ammonium  Valerate  \  -p^,  ^^aoHo  o^^  tt  a  i> 
ZincValeraU  )  For  details  see  U.S.?. 

Oxalic  add  and  oxalates  give  white  precipitate  of  calcium  oxalaie  on 
ireatmerU  with  the  solution  of  a  ccUcium  salt.  They  also  give  a  while  pre- 
cipitate  with  barium  chloride,  soluble  in  nitric  add. 

Prbsbnt  as  Inqrbdibnt: 
Cerium  Oxalate. 

Sought  as  impurity  in — 

DiliUed  Hypophosphorous  Acid.  Glycerin. 

Solution  of  Hydrogen  Dioxide.  Lactic  Acid. 

Tartaric  Acid.  (For  deUils  see  U.S.?.). 

Butyrates  give  a  blue-green  predpitate  with  copper  acetate  solution. 
The  following  official  chemical  is  thus  tested : 
Sought  as  impurity  in — 

Zinc  Valerate. — Concentrated  aqueous  solution  forms  with  a  concentrated  aque- 
ous solution  of  copper  acetate  a  perfectly  clear  fluid.     For  details  see  U.S. P.,  p.  495. 

Lactates  give  the  odor  of  acetaldehyde  when  heated  with  unaddulated 
solution  of  potassium  permanganate. 
Pbbsent  as  Ingredient  : 

Calcium  LactaU.—See  U.S.P.,  p.  94. 

Valerates. — Aqueous  solutions  of  valerates  when  treated  unth  sulphuric 
add  liberate  as  an  oily  layer  free  valeric  add,  which  is  identified  by  its 
characteristic  odor.    The  following  official  chemicals  are  thus  .tested : 

Ammonium  Valerate.  Zinc  Valerate. 

Tartaric  add  and  tartrates  gives  white,  crystalline  predpitate  of  cream 
of  tartar  with  addition  of  the  proper  quantity  of  potassium  salt.  When 
gently  wanned  with  an  ammoniacal  solution  of  silver  citrate,  the  latter 
is  reduced,  and  a  silver  mirror  forms.  The  following  official  chemicals 
are  thus  tested: 
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Fbbsbnt  as  Ingredients: 

Tartaric  Acid.  ) 

Potassium  BiUiHraU  \  For  details  see  U.S.?. 

Potassium  and  Sodium  Tartrate  J 

Sought  as  impurity  in — 

Potassium  Citrate.  Iron  and  Quinine  CiiraU, 

Solution  of  Magnesium  Citrate.  Lactic  Acid. 

Iron  and  Ammonium  Citrate.  (For  details  see  U.S.P.). 

Citric  acid  and  citrates,  when  bailed  with  calcium  soluiians  depofii 
white  granular  precipitate  of  calcium  citrate.  The  following  official 
chemicals  are  thus  tested: 

Present  as  Ingrbdibmtb: 

Citric  Acid.  Iron  and  Ammonium  Citrate. 

Potassium  Citrate.  Iron  and  Quinine  Citrate. 

Sodium  Citrate.  Bismuth  and  Ammonium  Citrate. 

Lithium  Citrate.  (For  details  see  U.8.P.)- 

Sought  as  impurity  in — 

Lactic  Acid. — No  turbidity  in  heating  with  excess  of  lime  water.  For  detaik 
see  U.S.P.,  p.  17. 

Cyanides  give  a  white  precipitate  with  silver  nitrate  T.S.f  soluble  in 
excess  of  cyanide  solution.  When  treated  with  ferrous  and  ferric  salts, 
alkaU,  and  then  an  excess  of  acid,  a  blue  color  (ferric  ferrocyanide)  is 
produced.    The  following  oflBcial   chemicals  are  tested  for  cyanides: 

Sodium  Cyanide. — A  5  per  cent,  solution  gives  with  silver  nitrate  T.S.,  a  whiU 
precipitate  that  is  soluble  in  the  cyanide  solution  and  in  ammonia  water.  For 
details  see  U.S.P.,  p.  388. 

Sought  as  impurity  in — 

Potassium  Iodide.  Strontium  Iodide. 

Sodium  Iodide.  (For  details  see  U.S.P.). 

Ferrocyanides  give  deep  blue  precipitate  with  ferric  salts.     The  follow- 
ing official  chemicals  are  thus  tested: 
Sought  as  impurity  in — 

Sodium  Cyanide. — Aqueous  solution   (1  :  10)  acidulated  with  hydrt>chU>ric  acid 
should  not  give  blue  color  on  addition  of  a  drop  of  ferric  chloride  T.S. 
Sodium  Indigotindisxdphonate. — See  below. 

Ferricyanides  give  deep  blue  precipitate  with  ferrous  salts.    The  special 
test  below  employed  by  the  pharmacopoeia. 
Sought  as  impurity  in — 

Sodium  Indigotindisulphoiiate. — Shake  the  salt  with  solution  of  hydro«m  dioxide 
and  with  solution  of  sodium  hvdroxide  until  the  blue  color  disappears.  lj[pon  con- 
centration and  acidulation  no  olue  color  is  produced  by  ferrous  sulphate  T.S.  For 
details  see  T.S.P.,  p.  392. 

Sodium  Cyanide. — A  10  per  cent,  solution  treated  with  1  drop  of  ferric  chloride 
T.S.  and  then  with  diluted  hydrochloric  acid  does  not  give  a  blue  color.  For  details 
see  U.S.  P.,  p.  389 

Sulphocyanates  give  intense  red  color  with  ferric  salts.     The  following 
official  chemicals  are  thus  tested: 
Sought  as  impurity  in — 

Sodium  Cyanide. — Treated  as  mentioned  under  ferrocvanides,  no  red  color  ii 
produced.     Sec  U.S.P.,  p.  389. 

Ammonium  Cyanide. — Like  the  sodium  cyanide  test  just  given. 
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Benzoates  give  flesh-colored  precipitates  with  ferric  salts.  The  follow- 
ing official  chemicals  are  thus  tested: 

Prbsbnt  as  Inqredibnts: 

Benzoic  Acid,  Ammonium  Bemoate. 

Sodium  Bemoaie,  (For  details  see  U.S. P.). 

Sought  as  impurity  in — 

Sodium  Bemosulphinide. — A  5  per  cent,  aqueous  solution  after  acidulation  with 
acetic  acid  gives  no  pmkish  precipitate  with  ferric  chloride  T.S.  For  details  see  U.S.  P., 
p.  386. 

Bemosulphinide, — Test  like  the  one  just  given. 

Salicylates  give  violet  color,  or  precipitate  with  ferric  salts.  When 
wanned  with  concentrated  sulphuric  acid  and  methyl  alcohol,  it  gives  the 
odor  of  methyl  salicylate  (oil  of  wintergreen).  The  following  official 
chemicals  are  thus  tested: 

Prbsent  as  Inqredientb: 

Salicylic  Acid,  Bismuth  Subsalicylate. 

Sodium  Salicylate,  Quinine  SaUcykUe. 

Ammonium  Salicylate.  (For  details  see  U.S. P.). 

Strontium  Salicylate, 

Sought  as  impurity  in — 

Sodium  bemosulphinide  \  When  treated  as  given  in  the  bemoate  test  (see  above) 
Bemosulphinide.  j  no  voilet  precipitate  is  produced. 

Free  salicylic  acid  is  soo^t  as  impurity  in — 

Bismuth  Subsalicylate. —^When  the  salt  is  shaken  with  chloroform  and  the  chloro- 
formic  filtrate  is  evaporated,  not  more  than  0.5  per  cent,  of  residue  remains.  For 
details  see  U.S. P.,  p.  83. 

Phenolsulphonates  give  pale  violet  color  with  ferric  salts.  Heated 
strongly  y  they  char  and  give  odor  of  phenol  and  the  residue  gives  the  barium 
chloride  reaction  for  sidphates.  The  following  official  chemicals  are  thus 
tested: 

Pbbsbnt  as  Inorsdientb: 

Sodium  Phenolsulphonate. — A  1  per  cent,  solution  becomes  pale-violet  when 
treated  with  ferric  chloride  T.S.  No  precipitate  is  given  with  barium  chloride  T.S. 
with  the  solution,  but  the  ignited  residue  responds  to  the  test.  For  details  see  U.S.  P., 
p.  395. 

Gallic  acid  and  gallates  give,  with  ferric  chloride  T,S.y  a  blue-black 
color.    The  following  official  chemicals  are  thus  tested: 

Pbxsbnt  as  Ingredients: 
OallicAcid. 
Bismuth  Subgallate, 

Sought  as  impurity  in — 

Free  Gallic  Acid. 
Bismuth  Subgallate. 

Tannic  acid  and  tannates  give,  with  ferric  chloride  T.S.,  a  blue-black 
precipitate.  The  acid  differs  from  gallic  acid  yielding  precipitates  with 
solutions  of  alkaloids,  glucosides,  gelatin,  albumin,  and  starch.  The 
following  official  chemicals  are  thus  tested: 

Present  as  Inqredients. 
Tannic  Acid. 

Sought  as  impurity 

Oallie  Acid. 
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Potassium  and  its  salts  give  a  violet  tini  to  a  colorless  flame.  When 
the  proper  quantity  of  tartaric  add  or  sodium  bitartrate  is  added,  a  white 
crystalline  precipitate  {cream  of  tartar)  results.  When  treated  wUh  plaHnic 
chloride  T.S.y  a  yellow,  crystalline  precipitate  of  potcLSSunplatinic  chkride 
is  formed.  When  treated  with  sodio-cobaltic  nitrite  solution,  a  yellow  pre- 
cipitate falls.  The  following  official  chemicals  are  tested  by  one  or  more 
of  these  tests  as  reference  to  the  monograph  in  the  pharmacopjoeia  will 
show. 

PRBSENT  AS  InQREDIKNTS: 

PotoBsium  Acetate. 

Potassium  Bicarbonate. 

Potassium  Bitartrate. 

Potassium  Bromide, 

Potassium  Chlorate. 

Potassium  Citrate. 

Alum. 

Antimony  and  Potassium  Tartrate. 

Sought  as  impurity  in — 


Potassium  and  Sodium  Tartrate. 
PotMsium  Hydroxide. 
Potassium  Hypophosphite. 
Potassium  Iodide. 
Potassium  Nitrate. 
Potassium  Permanganate. 


Sodium  Acetate  ] 
Sodium  Iodide  J 


For  details  see  U.S. P. 


Sodium  and  its  salts  give  a  brilliant  yellow  tint  to  a  colcrless  flame. 
The  following  official  chemicals  are  thus  tested: 


Present  as 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 


Ingredients: 

Hydroxide. 

Acetate. 

Arsenate,  Exsiccated. 

Bemoate. 

Bicarbonate. 

Borate. 

Bromide. 

Carbonate^  Monohydrated. 

Chloride. 

Citrate. 

Cyanide. 


Sodium  Hypophosphite. 

Sodium  Iodide. 

Sodium  Nitrite. 

Sodium  Phenotsvlphonale. 

Sodium  Phosphate. 

Sodium  Salicylate. 

Sodium  Sulphate. 

Sodium  Sulphite. 

Sodium  ThiotulphcUe. 

Sodium  and  Potassium  Tartrate. 

Gold  and  Sodium  Chloride. 


Lithium  and  its  salts  give  crimson  color  to  a  non-lumirums  flame. 
The  following  official  chemicals  are  thus  tested: 


Present  as  Inqredibnts: 
Lithium  Bemoate. 
Lithium  Bromide. 


Lithium  Carbonate. 
Lithium  Citrate. 


Ammonium  salts,  when  heated  with  other  alkalies,  give  off  ammonia  gas. 
The  following  official  chemicals  are  thus  tested: 


Present  as  Ingredients: 
A  mi f ionium  Bemoate. 
Ammonium  Bromide. 
Ammonium  Chloride. 
Ammonium  Iodide. 
Ammonium  Salicylate. 
Ammonium  Vnleraie. 
Solution  of  Ammonium  Acetate. 

Sought  as  impurity  in — 

Potansium  Bitartrate, 
Potassium  and  Sodium  Tartrate. 
Solution  of  Zinc  Chloride. 


Solution  of  Iron  and  Ammonium  AcetaU. 

Alum. 

Iron  and  Ammonium  Citrate. 
Iron  and  Quinine  Citrate. 
Bismuth  and  Ammonium  Citrate. 
Ammoniated  Mercury. 


Ferric  Phosphate. 

Hexamethytenamine. 

Bemoaulphinide. 
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Magnesium  salts  give,  with  sodium  phoaphale,  in  the  presence  of 
ammanium  chloride  and  ammonia  water,  a  whitCy  crystalline  precipitaU. 
The  following  official  chemicals  are  thus  tested: 

Present  as  Ingredients: 

Magnesium  Oxide.  Magnesium  Sulphate. 

Magnesium  Carbonate.  (For  details  see  U.S. P.). 

Sought  as  impurity  in — 

Sodium  Chloride.—See  U.S.P. 

Calcium  compounds  give,  with  ammonium  oxalate,  a  white  precipitate, 
insoluble  in  ax^tic  add,  hut  soluble  in  hydrochloric  acid.  The  following 
officials  are  thus  tested: 

Present  as  Ingredients: 

Calcium  Oxide. — See  p.  467.  Calcium  Chloride. 

Chlorinated  Lime.  Calcium  Hypophosphite. 

Calcium  Bromide.  Calcium  Lactate. 

Calcium  Carbonate,  Precipitated.  (F6r  details  see  U.S.P.) 
Prepared  Chalk. 

Sought  as  impurity  in — 

Magnesium  Oxide. 
Sodium  Chloride.  Magnesium  Carbonate. 

Sodium  Phosphate.  Solution  of  Magnesium  Citrate. 

Sodium  ThiosulphaU.  (For  detads  see  U.S.P.) 

Strontium  compounds  give  a  crimson  flame.  Diluted  sulphuric  acid 
and  solutions  of  sulphates  give  a  white  precipitate  of  strontium  sulphate, 
which  is  soluble  in  strong  acids.  The  following  official  chemicads  are 
thus  tested: 

Present  as  Ingredients: 
Strontium  Bromide    ) 

Strontium  Iodide        \    For  details  see  U.S.P. 
Strontium  Salicylate  ] 

Barium  salts  give  a  green  flame.  With  potassium  dichromate  T,S. 
they  give  a  yellow  precipitate  of  barium  chromate.  With  sulphuric  add 
they  give  a  white  precipitate  of  barium  sulphate,  insoluble  in  boiling  nitric 
add.    The  following  official  chemicals  are  thus  tested : 

Sought  as  impurity  in — 

Solution  of  Hydrogen  Dioxide. — The  addition  of  diluted  sulphuric  acid  to  the  solution 
should  produce  no  turbiditv  or  precipitate  within  t#n  minutes.  For  details  see 
U.S.P.,  p.  247. 

Diluted  Hydrobromic  Acid.  Ammonium  Chloride. 

Diluted  Hydriodic  Arid.  Ammonium  Iodide. 

Hypo  phosphorous  Acid.  Calcium  Bromide. 

Potassium  Bromide.  Strontium  Bromide. 

Potassium  Iodide.  Strontium  Iodide. 

Soiiium  Bromide.  Strontium  Salicylate. 

Sodium  Iodide.  Quinine  Hydrochloride. 
Ammonium  Bromide. 
Are  tested  similarly.     (See  U.S.P.). 

Alkaline  earths  are  sought  iif  uranium  nitrate  by  the  following  test:  A  5  per 
cent,  aqueous  solution  remains  clear  after  adding  ammonium  carbonate  T.S.  For 
details  see  U.S.P.,  p.  483. 

Zinc  salts  give,  with  hydrogen  sulphide  T.S,  or  with  ammonium  sul- 
phide   T.S.,  a   white  predpitate  of  zinc  sulphide;  vnth  potassium  ferro- 
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cyanide  T.S.j  a  white,  gdaiinous  precipitate  of  zinc  ferrocyanide.  HeaM 
with  bUyu^-pipe  with  cohaUous  nitrate  T.S,  it  turns  a  vivid  green.  The 
following  official  chemicals  are  thus  tested: 

Present  as  Ingredients: 

Zinc. — See  p.  480.  Zinc  Oxide. 

Zinc  Acetate,  Zinc  PhenoUtUphanale, 

Precipitated  Zinc  Carbonate.  Zinc  Stdphate. 

Zinc  Chloride.  (See  U.S.P.). 

Sought  as  impurity  in — 

Cerium  Oxalate.  Methylthionine  Hydrochloride. 

Uranium  NitraU.  (See  U.S.?.). 

Manganese  preparations,  fused  with  alkaline  hydroxides  or  carbonaieM 
and  an  oxidizing  agent  {potassium  nitrate  or  chlorate)  ^  give  a  green  tnass 
{alkaline  manganate),  and  this,  when  boiled  with  water,  gives  a  purple 
solution  (of  alkaline  permanganate).  Solutions  of  manganaus  salts  give, 
with  ammonium  sulphide  T.S.,  a  flesh-colored  precipitate  of  manganne 
sulphide.    The  following  official  chemicals  are  thus  tested: 

Present  as  Ingredients: 

Precipitated  Manganeee  Dioxide.— See  U.S.P.,  p.  266. 

Sought  as  Impurity  in — 

Uranium  NUraU.—See  U.S.P. 

Aluminum  salts  give,  with  ammonia  water,  a  white,  gelatinous  predpir 
tale  of  aluminum  hydroxide,  insoluble  in  excess  of  ammonia  water;  wifk 
pota^sa  or  soda  they  give  the  same  precipitate,  biU  it  is  soluble  in  excess  cf 
potassa  or  soda.    The  following  official  chemicals  are  thus  tested: 

Present  as  Ingredients: 
Alum.— See  p.  490. 

Sought  as  impurity  in — 

Potassium  Bitartrate.  Lithium  Carbonate. 

Sodium  Phosphate.  Cerium  Oxalate. 

(See  U.S.P.). 

Chromic  acid  salts,  when  warmed  with  sulphuric  acid  and  alcohol, 
change  to  a  green  liquid  which  has  the  odor  of  aldehyde.  This  test  is  not 
employed  in  the  case  of  the  only  official  chromium  compound,  chromium 
trioxide.     (See  p.  598.) 

Uranium  salts  give  a  yellow  precipitate  with  alkalies,  a  dark  broum  pre- 
cipitate  with  ammonium  sulphide  and  a  yellow  precipitate  wiOi  sodium  phoS' 
phate.    The  following  official  salt  is  thus  tested: 

Uranium  Nitrate 
Uranous  compounds  are  tested  for  (in  uranium  nitrate)  as  follows: 

Uranium  Nitrate. — A  5  per  cent,  aqueous  solution,  acidulated  with  sulphuric 
acid  (iocs  not  decolorize  a  definite  volume  of  permanganate  V.S.  For  details  see 
U.S. P.,  p.  48,3. 

Ferrous  salts  give,  with  potassium  ferricyanide,  a  blue  color  or  pre- 
cipitate.     The  following  official  salts  are  thus  tested: 

Present  as  Inqredibnts: 

Ferrous  Sulphaie.  Saccharaled  Ferrous  Carbonate. 

(See  U.S.P.). 
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Sought  as  impurity  in — 

Ferric  Chloride. 

Solutufn  of  Ferric  CMaride, 


I 


I 


SoluiioTi  t>f  Ferrifi  Suijthaie. 
Solid  ion  of  Ferric  SubiStUuhate, 
(See   U.S.R). 


Ferric  salts  (or  iron)  give  a  red^own  precipitaie  of  ferric  hydroxide 

iih  ammonia  or  soda  or  potassa.     With  potn.^sium  ferrocynnide  they  give 
■|l  deep  blue  mlor  or  precipitate,  and  with  potassium  mdphocyanat^,  a  blood- 
red  color.    The  following  official  chemicals  are  thus  tested: 

Present  as  Ingredients: 
Ferric  Chloride. 
Solution  of  Ferric  Chloride. 
Tincture  of  Ferric  Chloride. 
Solution  of  Ferric  Sulphate. 
Solulion  of  Ferric  Suhstdphale 

Sought  as  impurity  in — 

Ammonium  Bromide. 
Lithium  Carbonate. 
MoQnrtdum  Ojnde. 
Magnesium  Carbonate, 
Calcium  Bromide. 
Alum, 


Iron  and  Amnumium  CUrate* 
Iron  and  Quinine  Citrate. 
Soluble  Ferric  Phnsphate. 
(See  U.S. P.). 


Uramum  Nitrate. 
Antimony  and  PotOMium  Tartrate. 
Bxeiccatii  podium  Ar9enate. 
Lead  Acetate. 

(See  IT.S.R). 


Axsenic  and  its  compounds  gi^fe,  mith  hydrogen  s^dphidef  a  bright  yellow 
precipitate  of  arsenic  sulphide,  which  is  sobtble  in  ammonium  carbonate 
T.S,  and  in  amtnonium  .ndphide  T.S,  With  ammoniacal  solution  of  cop- 
per sulphate*  they  give  a  green  precipitate,  while  acid  solutions  dropped  on 
a  sheet  of  metallic  copper  coats  the  metal  with  a  gray  film  of  metallic 
arsenic.  See  also  Marsh's  Test  (p.  522) ,  Bett^ndorf's  Test  (p.  523  and 
below),  and  Gutzeit's  Test  (p,  523  and  below).  The  following  official 
chemicals  are  thus  tested: 

pBaaENT  AS  Ingredients: 

Arsenic  Trioxide, — ^A  1  per  cent,  solution  Is  made  yellow  by  addition  of  hydrogen 
sulphide  T,S,  Upon  acidulation  with  hydrochloric  acid,  there  precipitates  lemon- 
yellow  arsenic  trisulphide,  which  is  completely  soluble  in  ammonnun  carbonate  T.8» 
For  details  see  U.S.  P.,  p.  65. 

Sodiunl  Ari^enaie.—K  5  per  cent,  solution  gives  a  white  precipitate  with  bariutn 
chloride  and  a  dark  red  one  with  silver  nitrate.  A  test  is  aJso  ^iven  for  the  presence 
of  ar^enite^  based  upon  the  fact  ttiat  when  the  silver  arsenate  precipitate  just  described^ 
i«  dissolve  in  ammonia  water  and  is  then  boiled,  black  metaUic  silver  should  not  be 
precipitated.     For  details  see  U.S.P,,  p.  382. 

The  Arsenic  Test  in  Official  Chemicals. — All  official  chemicals  in  which  arsenic 
is  to  be  sought  as  impurity  are  tested  by  one  of  two  processes,  the  modified  Gutteii 
teet  (called  Ln  the  present  pharmacopoeia  the  '*  Test  for  arsenic"  and  the  Bettendorf 
fesl. 

The  two  tests  are  given  in  the  pharmacopoeia,  with  extreme  minuteness,  since  it 
ifl  imperative  that  all  of  the  chemicals  and  all  parts  of  the  apparatus  employed  be  free 
from  arsenic. 

The  Test  for  Arsenic. — Summarized^  the  pharmacopoeial  monograph  first  explains 
the  apparatus  in  which  the  test  should  be  conducted;  this  consisting  of  a  wide-mouthed 
bottle  of  about  50  mils  capacity  provided  with  a  one-holed  rubber  stopper  through 
which  passes  a  percolator^naped  exit  tube  in  which  can  be  placed  a  pledget  of  glM 
wool  and  a  roll  of  lead  acetate  test  paper.  This  tube  is  closed  with  a  one-holed  cork 
stopper  through  wliich  passes  a  smaller  tube  in  which  is  inserted  mercuric  bromide 
test  paper.  Next,  is  described  the  standard  arsenical  test  solution,  w^hich  is  a  faintly 
acidulated  solution  made  from  arsenic  trioxide,  sodium  hydroxide  sulphuric  acid  and 
water ^  so  prepared  that  1  mil  coutaina  exactly  Hooa  ^f  i  miUigramme.  This  solution 
is  used  to  produce  the  standard  stain. 

*  Cnptic  Ammonium  Sul|ih*t«  T«ct  SotutiOa. — A  «olutioa  of  eapfiHvttmmmoiuttin  «uJph*t«, 
Ctt(NHi)AS04  +  HiO.  To  copper  lulpltfttv  T.8  »dd  AznoiontA  wiit«r,  drop  by  drop*  uti 111  thu  predisi- 
tattf  ftt  fir»t  formed  is  DP»rly,  but  not  completely  rtHii«»<>lved.  then  lillef.  Tbi*  •olutiou  fthoutd  M 
If  Ctthlf  m^le  mhtn  required. 
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It  is  next  provided  that  the  chemical  to  be  tested  be  prepared  by  treating  in  aque- 
ous solution  with  a  mixture  of  equal  volumes  of  sulphuric  acid  and  water;  that  thb 
fluid  be  treated  with  a  saturated  aqueous  solution  of  sulphurous  acid,  and  that  the 
mixture  be  then  evaporated  on  a  water-bath  until  it  is  free  irom  the  odor  of  sulriiuroui 
acid. 

The  next  step  is  the  preparation  of  standard  stains  by  running  the  test  with  known 
quantities  of  the  standard  arsenical  test  solution  by  generating  hydrogen  in  the  teit 
apparatus  from  zinc  and  sulphuric  acid  (stannous  chloride  solution  being  also  added) 
and  then  generating  arsine  by  introducing  the  arsenical  solution  into  the  flask.  (See 
p.  522.)  This  arsine  produces  on  the  mercuric  bromide  paper  a  yellow  stain  and  that 
m  proportion  to  the  amount  of  arsine  present.  A  blank  test,  using  all  of  the  chemicals 
except  the  arsenical  test  solution  should  be  run  in  the  test  apparatus  and  should  fpwe 
negative  results.  The  chemical  to  be  tested  should  be  handlea  as  the  standard  arsenical 
solution  was  and  should  show  on  the  mercuric  bromide  solution  not  more  than  1  part 
of  arsenic  in  100,000. 

Lastly,  the  monograph  points  out  that  sulphites,  sulphides,  thiosulphates  and  i^&os- 
phides  interfere  with  the  reaction  as  does  also  antimony  and  it  directs  that  those 
containing  antimony  must  be  tested  by  the  Bettendorf  method.  For  details  df  the 
test,  which  should  be  read  by  the  student,  see  U.S.P.,  p.  584. 

The  following  official  chemicals  are  submitted  to  the  test  just  given 
and,  for  details  of  preliminary  manipulation,  the  reader  is  referr^  to  the 
appropriate  monograph  in  the  pharmacopoeia: 

Solution  of  Hydrogen  Dioxide,  Sodium  Sulphate. 

Precipitated  Stdphur.  Sodium  Thiosulphate, 

Boric  Acid,  Jdagneeium  Sulphate. 

Hydrochloric  Acid.  Calcium  Hypopnoephiie, 

Diluted  Hydrobromic  Add.  Alum, 

Nitric  Acid.  Aluminum  Hydroxide. 

Sulphuric  Acid.  Cerium  Oxalate. 

Phosphoric  Acid.  Reduced  Iron. 

Hypo  phosphorous  Acid.  Zinc  Acetate. 

Potassium  Acetate.  Zinc  PhenoUulphonate. 

Potassium  Citrate.  Zinc  Sulphate. 

Potassium  Hypophosphite.  Zinc  Valerate. 

Sodiujh  Borate.  Glycerin. 

Sodium  Citrate.  Olucose. 

Sodium  Hypophosphite.  Methyltkianine  Hydrochloride. 

Sodium  Phosphate. 

Bettendorf' 8  Arsenic  Test. — This  is  used  to  test  bismuth  and  antimony  compoundij 
for  the  presence  of  arsenic.  It  has  already  been  described  on  p.  523;  so  here  it  need 
merely  he  stated  that  the  pharmacopoeia!  monograph  directs  that  the  tested  substance 
is  to  be  dissolved  in  a  clean  test-tube  in  concentrated  hydrochloric  acid,  that  saturated 
stannous  chloride  T.S.  is  then  added  and  that  the  mi)^ture  is  then  set  aside  for  thii^ 
minutes.  A  brownish  color  indicates  arsenic.  For  details  see  U.S.P.,  p.  58o. 
This  is  the  method  used  in  testing  the  following  preparations: 

Cbeiiical. 

Bismuth  Subnitrate.  BismiUh  SubscUicylate. 

Bismuth  Subcarbonate.  BismiUh  Betanaphihol. 

Bismiiih  and  Ammonium  Citrate.  Antimony  and  Potassium  Tartraie. 

Bismuth  Subgallaie.  (For  details  see  U.S. P.). 

Antimony  and  its  compounds  givCy  in  add  solution  with  hydrogen  svir 
phidcy  an  orange  precipitate  of  antimony  sulphide,  soluble  in  ammonium 
■"  sulphide  T.S.     The  following  chemical  is  thus  tested: 

I  Present  as  Inuredient: 

|i  Antimony  arul  Potansium  Tartrate. — A  5  per  cent,  acidulated  aoueous  solution 

'   "Jj  gives  with    iiydroRen  sulphide  T.S.  an  oranpe-red  precipitate,  which  is  soluble  in 

ammonium    sulptnde    and   potassium  sulphide  solutions.     For  details  see    I'.S.P., 
p.  50. 

Cadmiiun  and  its  compounds  give,  in  add  solution  unth  hydrogen  suir 
phidey  a  yellow  predpitate^  insoluble  in  ammonium  sulphide  T.S. 
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Ckmper  salts  give,  with  potassium  ferrocyanide  T.S.,  a  redrbraum  precipi- 
taie  of  copper  ferrocyanide.  With  ammonia  water  they  give  a  Uue^-white 
precipitate  of  cupric  hydroxide,  which,  when  treated  wiOi  excess  of  ammonia 
water^  dissolves  to  an  azure-blue  liquid  (see  Cupric  Ammonium  Sulphate 
T.S.y  p.  873).  //  a  bright  piece  of  steel  is  dipped  into  a  copper  solution,  it 
becomes  coated  vnlh  metallic  copper.  The  following  official  chemicak  are 
thus  tested: 
Pbbbbnt  A8  Ingredibnt: 

Copper  Stdphate, — A  drop  of  a  5  per  cent,  solution  upon  a  bright  piece  of  iron, 
dqxMits  a  red  film  of  metallic  copper. 

Ammonia  water  first  produces  a  pale  blue  precipitate  of  cupric  hydroxide,  which 
rediasolves  in  excess  forming  a  deep  azure-hlue  solution.  For  details  see  U.S. P., 
p.  128. 

Sought  as  impurity  in — 

BismiUh  SubnitraU.  Bismuth  SubgaUcUe, 

Bismuth  Subcarbonaie.  Exsiccated  Sodium  Artenate, 

Bismuth  Subsalicylate.  Lead  Acetate, 

Bismuth  and  Ammonium  Citrate.  (See  U.S. P.). 

Bismuth  salts  in  concentrated  add  solution  yield,  when  poured  into  large 
amount  of  water,  a  white  precipitate  (of  the  "  sub' '  salt  of  bismuth).  With 
hydrogen  sulphide,  solutions  of  bismuth  salts  give  a  black  precipitate  of  bis- 
muth sulphide.    The  following  official  chemicals  are  thus  tested: 

Prxsbnt  as  Inqrbdibnts: 

Bismuth  Subnitrate.  Bismuth  Svbgailate. 

Bismuth  Subcarbonate.  Bismuth  Subsalicylate. 

Bismuth  and  Ammonium  Citrate.  (See  U.S. P.). 

Lead  salts  give,  with  hydrochloric  acid,  a  white  precipitate  of  lead  chloride, 
which  is  sparingly  soluble  in  water;  with  diluted  svlphuric  acid  it  gives  a 
white  precipitate  of  lead  sulphate;  with  hydrogen  sulphide,  a  bUick  precipitate 
of  lead  sulphide;  with  potassium  iodide,  a  yellow  precipitate  of  lead  iodide. 
The  following  official  chemicals  are  thus  tested: 

Present  as  Inqrbdibnts: 

Lead  Oxide. — A  10  per  cent,  solution  in  diluted  nitric  acid,  after  neutralization 
^elds  a  black  precipitate  with  hydrogen  sulphide,  a  yellow  precipitate  with  potassium 
iodide  and  a  white  precipitate  with  diluted  sulphuric  acia.  For  details  see  U.S. P., 
p.  329. 

Lead  Acetate. — ^Like  test  for  lead  oxide  just  given  except  than  an  aqueous  solution 
is  employed. 

Sought  as  impurity  in — 

Tartaric  Acid.  Bismuth  Subcarbonate. 

Potassium  Biiarirate.  Bismuth  and  Ammonium  Citrate. 

Sodium  Arsenate.  Bismuth  Subgallate. 

Sodium  and  Potassium  Tartrate,  Bismuth  Subsalicylate. 

Bismuth  Subnitrate.  (See  U.S. P.). 

Stdphuric  Acid. — Purely  physical;  no  precipitate  should  form  on  adding  4  or  5 
volumes  of  alcohol;  any  lead  present  will  precipitate. 

Mercury  Salts  (both  "ous"  and  "ic"). — Give  with  hydrogen  sulphide 
a  black  precipitate  of  mercuric  sulphide. 

Mercurous  Salts, — Give  with  hydrochloric  acid  a  white  precipitate  of 
mercurous  chloride. 

Mercuric  Salts.— Give  no  precipitate  with  hydrochloric  acid.  They 
give  with  ammonia  a  white  precipitate  (ammoniated  mercury);  with  potas- 
sium iodide,  a  red  precipitate  of  mercuric  iodide,  soluble  in  excess,  and  witli 
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potassium  hydroxide^  a  yellow  precipitate  of  mercuric  oxide.     The  foDowifig 
official  chemicals  are  thus  tested: 

Present  as  Inoredientb: 

Ammoniated  Mercury. — The  solution  of  the  salt  in  diluted  nitric  acid  sives  wit 
potaasium  iodide  T.S.  a  red  precipitate.    For  details  see  U.8,P.,  p.  220. 

Corrosive  Mereuric  Chloride, — ^A  5  per  cent,  aqueous  solution  gives  &  whit^  pre-'' 
cipitate  with  ammonia  water»  a  black  one  with  hydrogen  aulphidCp  and  a  red  one  witE 
potaflfiium  iodide.     For  details  see  U.S. P.,  p.  214. 


Silver  Salts, — Give  unth  hydrochloric  acid,  a  curdy  white  predpitak 
of  silver  chloride,  soluble  in  ammonia  watery  but  insoluble  in  nitric  add. 
The  following  official  chemicals  are  thus  tested: 

Presgkt  as  Ingredient: 

Silver  NUraie. 


Sought  as  impurity  in- 
firm u//t  Subniirate. 
Bismuth  Subcarbonate, 
Bismuth  and  Ammonium  Ciirate. 


BumtiiA  SubffatUit§, 
Bismuth  Subitalirf/UiU, 
(See  U.ap.). 


Group  Impurities, — Aside  from  the  tests  for  specific  impurities  given 

on  the  foregoing  pages,  the  pharmacopopia  in  several  cases  directs  tests  for  J 
groups  of  impurities,  such  as  heavy  metals^  €j:c€ss  of  alkali,  and  non^volatil§\ 
impurities. 

Test  lor  Heavy  Metals.^Thc  monograph  in  the  present  pharm&copceia  directs ' 
that  10  mils  of  an  acidulated  aqueous  2  per  cent,  solution  is  to  t>e  mixed  with  ui  equti 
volume  of  freshly  prepared  hydrogen  sulphide  solution  allowed  to  stand  in  a  wann 
place  for  half  an  hour  in  a  well-stoppered  test-tube,  and  its  color  then  compafed 
with  the  color  of  a  straight  hydrogen  sulphide  st>lution,  kept  under  similar  conditiotia. 
Volatile  oils  are  to  be  shaken  with  faintly  acidulated  distilled  water  after  which,  Utf 
mixture  is  to  be  saturated  with  hydrogen  sulphide.  In  neither  case,  ahoiulil 
tested  fluid  be  darkened.     For  detaibj  see  U.S.  P.,  p.  586. 

Below  are  tabulated  the  official  chemicals  thus  tested,  and  far  de 
of  method  of  preparation  before  applying  the  test;  the  reader  is  refer 
the  pharmacopa^a. 


Solution  of  Hydrogen  I>iojide, 
Boric  Acid. 
Hydrochloric  Acid. 
Diluted  Hydrofiromit  Acid. 
Diluted  Hydriodic  Acid. 
Nitric  Acid. 
Sulphuric  Acid. 
Phosphoric  Add. 
Hypo  phosphorous  Add. 
Potassium  Hydroxide. 
Potassium  Acetate. 
pMoAsium  BicarhmmU, 
PfAuMxium  BUartraU* 
Potassium  Bromide. 
Potan»ium  Carlnmate, 
PotoMsium  Chkrrate. 
PoUiHfiujn  Cxi  r ale . 
Potussium  and  Sodium  Tartrate. 
PittfTisiurn  Iodide, 
/  Nitrate, 

idjdroxide. 
Soiuium  of  Sodium  Hydroxide. 
Sftdium  Acetate, 
Sodium  BentoaU. 
Sodium  Boraie^ 


Ammonium  Bromide. 
Ammmnum  CarbonaU. 
Amfnonium  Chloride, 
Ammonium  Iodide. 
Ammonium  SaJieylaie. 
A  ft!  m oni  u m  \  'aleraie. 
Magnesium  Oxide. 
Magncfiium  Carbonate. 
Magriesium  Sidphate. 
Calcium  Bromide. 
Calcium  Carbonate,  PreeifhtaUd. 
Calcium  Chloride. 
Calcium  0lycrropho9nhai§» 
Calcium  HypopftoepmU* 
Calcium  Lactate. 
Strontium  Bromide. 


i  Hydroxide. 

J  im  ChlaridM, 

L  ram  urn  NilrotM* 
Zific  Oxide. 
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Sodium  Bromide.  Zinc  AeekUe, 

Sodium  Carbonate,  Zinc  Carbonate. 

Sodium  Bicarbonate.  Zinc  Chloride. 

Sodium  Chloride.  Zinc  PhenoUulphonate, 

Sodium  Citrate.  Zinc  Sulphate. 

Sodium  Glycerophosphate.  Zinc  Valerate. 

Sodium  Hypophosphite.  Copper  Sulphate. 

Sodium  Iodide.  Lactic  Acid. 

Sodium  Nitrite.  Citric  Add. 

Sodium  Perborate.  Tartaric  Add. 

Sodium  Pheryjievlphonale.  Glyoerin. 

Sodium  Phoephate.  Glucose. 

Sodium  Pyrophosphate.  Hexamethylenamine 

Sodium  Salicylate.  Antipyrine. 

Sodium  Sulphite.  Citrated  Caffdne. 

Sodium  Sulphale.  Caffdne  SoduhhemOate. 

Sodium  Thiosidphate  Scldium  Cacodf^ate. 

Lithium  Bemoaie.  Methyl  Salicjfiue. 

Lithium  Bromide.  OH  of  Anise. 

Lithium  Carbonate.  Oil  of  Cassia. 

Lithium  Citrate.  Oil  of  Cajuput. 

Lithium  Salicylate.  Salidn. 

Ammonia  Water.  Quinine  Tannate. 
Ammonium  Benzoaie, 

Free  Alkali  Tests : 

Potasdum  Iodide. — A  solution  of  1  Gm.  salt  in  10  mils  of  water  and  0.1  mil  tenth- 
noimal  sulphuric  acid  V.S.  does  not  become  colored  on  adding  phenolphthalein. 
For  details  see  U.S.P.,  p.  340. 

Similar  tests  are  provided  for  the  following  chemicals: 

Sodium  Bromide.  Solution  of  Lime. 

Sodium  Iodide.  PredpUaied  Zinc  Carbonate. 

Sodium  Hypophosphite.  Zinc  Oxide. 

Lithium  Bromide.  Thymol  Iodide. 

Lithium  CarboruUe.  (For  details  see  U.S. P.) 

Lithium  Citrate. 

Free  Acid  Tests : 

Solution  of  Hydrogen  Dioxide. — Not  more  than  2  mils  tenth-normal  potassium  hy- 
droxide V.S.  required  to  neutralize  25  mils  of  solution.     For  details  see  l\S.  P..  p.  246. 

Non-volatile  Impurity  Tests : 

IHluted  Hydrobromic  Acid. — On  evaporation  of  25  mils  of  the  acid  not  more  than 
0.0025  Gm.  dried  residue  should  be  left.     For  details  see  U.S.P.,  p.  13. 

Similar  tests  are  provided  in  the  pharmacopoeia  for: 

'I 


Hydrochloric  Acid ) 

Nitric  Add  f  For  details  see  U.S.P. 

SiUphuric  Acid 


SYSTEMATIC  CHEMICAL  ANALYSIS 

The  pharmacopoeial  tests  given  on  preceding  pages,  while  important 
and  valuable,  give  us  information  that  is  somewhat  disjointed. 

If  we  suspect  that  a  liquid  contains  zinc,  we  may  try  the  tests  for 
zinc  given  on  p.  480,  but  suppose  the  liquid  contains  magnesium  and 
iron  as  well  as  zinc,  how  would  we  then  proceed?  Or  suppose  we  had  no 
idea  what  metals  the  solution  contains,  how  would  we  begin? 

In  analytic  chemistry',  as  in  ever>i;hing  else  in  science,  system  is 
the  secret  of  success,  and  it  is  to  systematic  analysis  to  which  we  now 
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must  refer.  This  is  performed  by  separating  the  several  elements  in  a 
solution  into  groups  by  the  use  of  certain  chemicals  which  we  call  ''group 
reagents."    The  important  group  reagents  are: 

First,  hydrochloric  acid  (HCl);  second,  hydrogen  sulphide  (H^); 
third,  ammonium  sulphide  (NH4HS);  fourth,  ammonium  carbonate, 
(NH4)2C03;  applying  them  one  alter  another  to  the  solution  under  ex- 
amination. 

Now,  suppose  we  have  a  solution  containing  aU  the  elements  used 
in  pharmacy,  we  would  take  the  solution  and  add 

Hydrochloric  dcidy  when  there  would  be  precipitated  out  Hg  (ous), 
Pb,  and  Ag  as  insoluble  chlorides.  The  liquid  is  separated  from  the 
precipitate  by  filtration,  and  through  the  filtrate  we  would  pass 

Hydrogen  sulphide  (gas),  when  we  would  get  a  precipitate  of:  (a)  Cd, 
Cu,  Hg,  (ic),  Pb,  Bi.  (b)  As,  Sb,  and  Sn  as  insoluble  sulphides.  The 
precipitate  can  be  separated  into  groups  "a"  and  "b"  by  digestion  in 
NH4HS,  in  which  group  "b**  dissolves,  leaving  group  "a"  behind.  In 
the  meanwhile  the  filtrate  from  the  HsS  precipitate  is  treated  with 
NH4CI,  NH4OH,  and 

Ammonium  stdphidcy  which  precipitates  from  it  (a)  Fe,  At,  Cr;  (6) 
Zn^  Mn,  Co,  and  Ni.  All  save  those  in  itaUcs  as  sulphides.  The  itali- 
cized as  hydroxides. 

Group  "a"  of  this  precipitate,  when  dissolved  in  hydrochloric  and 
nitric  acid,  is  precipitated  by  anmionia  water.  Group  ''b,"  under  same 
treatment,  is  not.  By  this  method  the  two  groups  are  separated.  The 
filtrate  from  the  NH4HS  precipitate  is  now  treated  with 

Amm^mium  carbonate ^  when  down  comes  Ba,  Sr,  and  Ca,  as  insoluble 
carbonates.     To  the  ffltrate  from  this  precipitate  is  added 

Ammonium  phosphate,  when  there  is  precipitated  Mg  as  phosphate. 
The  filtrate  will  liow  hold  only  Li,  Na,  K,  and  NH4,  and  this  is  considered 
the  last  group. 

By  this  method  we  hsrve  separated  the  metals  into  seven  g^upe, 
as  foUows: 

I.     Li     K       Na       NH4 
II.     Mg  Ca     Sr        Ba 

III.  Zn    Mn    Ck)        Ni 

IV.  Al     Fe      and      Cr 
V.     As    Sb      Sn 

VI.     Cd    Cu     Hg       (ic)  Bi. 
VII.     Hg    (ous)  Pfc       and  Ag. 

Only  the  symbols  are  given  above,  as  it  is  expected  that  the  preceding 
chapters  of  this  book  have  been  read  and  mastered. 

Some  books  on  analytic  chemistry  number  these  group^  diflferently. 
bejrinninK  with  Hg  (ous)  and  Ag  as  the  first  group,  but  this  is  of  small 
importance,  the  main  point  l>eing  the  separation  of  the  twenty-four 
metals  into  seven  simple  groups,  from  which,  in  turn,  the  metals  them- 
selves can  be  separated  without  great  difficulty.  How  this  separation 
of  the  small  groups  is  carried  on  is.  beyond  the  scope  of  this  book,  and  the 
reader  is  referred  to  one  of  the  books  on  anal3rtic  chemistry  mentioned  in 
Preface. 

A  summary  of  the  more  important  individual  tests  may  be  useful. 
The  following  metals  give  characteristic  color  with  borax  bead: 

Manganese Amethyst. 

Cobalt Blue. 

Copper Green. 

Iron Red. 
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The  following  flame  tests  are  characteristic: 

Strontium  (also  lithium) Crimson. 

Calcium Red-yeUow. 

Copper Blue-green. 

Potassium Violet. 

Sodium Yellow. 

Boric  acid  and  alcohol Green. 

The  foUowing  hydrogen  sulphide  precipitates  are  characteristic: 

White Zinc  (from  alkaline  solution). 

Flesh  color Manganese  (from  alkaline  solution). 

YeUow Arsenic  and  tin  (from  acid  solution). 

Orange Antimony  (from  acid  solution). 

Blac^ Mercury,  copper,  lead  (from  acid  solution). 

The  other  elements  will  not  precipitate  with  HjS. 

The  following  special  tests  are  characteristic: 

Substance.  Reagent.  Rbaction. 

Acids  and  their  seUts: 

H^Oi.  Barium  chloride.  White  precipitate. 

HCl.  Silver  nitrate.  White  precipitate. 

HBr.  Silver  nitrate.  Yellow  precipitate. 

Phosphoric  acid.  Magnesium  sulphate.  White  crystalline  precipitate. 

Carbonic  acid.  lime  water.  White  precipitate. 

Nitric  acid.  Green  FeSOi  solution.  Changed  to  red  or  Hack  Fet  (SO4)  • 

solution. 

Thiosulphuric  acid.  Sulphuric  acid.  Vapors  of  SOs  and  precipitate 

of  sulphur. 

Sulphurous  acid.  Sulphuric  acid.  Vapors  of  SOt. 

Tartaric  acid.  Silver  nitrate.  Mirror  of  metallic  silver. 

Acetic  acid.  HsSOi  and  alcohol.  Odor  of  acetic  ether. 

Metallic  Salts, 

Zinc.  Hydrogen  sulphide.  White  precipitate. 

Calcium.  Ammonium  oxalate.  White  precipitate. 

Magnesium.  Sodium  phosphate.  White  precipitate. 

Iron  (ic).  Potassium  ferrocyanido.  Blue  precipitate. 

Iron  (ous).  Potassium  ferricyanide.  Blue  precipitate. 

Silver.  Sodium  chloride.'  White  precipitate. 

Aluminum.  Solution  of  soda.  White  gelatinous  precipitate. 

Lead.  Potassium  chromate.  Yellow  precipitate. 

AB^monv  (    '^®®^  ^^  Marsh's,  Fleitmann'.s,  or  Gutzeit's  test,  as  explained  on  p.  522. 

Tests  for  organic  chemicals  are  too  numerous  and  varied  to  admit 
of  a  tabulated  statement;  hence  the  reader  is  referred  to  the  pharma- 
copcBial  tests  for  such  substances,  found  scattered  through  Part  IV. 


CHAPTER  LIV 

QUANTITATIVE  ANALYSIS 

INORGANIC  VOLUMETRIC  ANALYSIS 

As  mentioned  on  p.  859,  we  are  able  to  examine  chemicals  not  merely 
as  to  ingredients,  but  also  can  ascertain  the  quantity  of  each  ingredient. 
The  latter  work  is  the  object  of  (luantitative  analysis.  The  three  methods 
of  quantitative  analysis  usually  employed  are  volumetric  analysis,  gravi- 
metric analysis,  and  gasometric  analysis. 
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VOLUMETRIC  ANALYSIS 

isa  the  most  largely  employed  process  of  quantitative  an^ysis  as  fir 
pharmacy  is  coneeroed;  the  pharmacopoeia  directing  this  method  iu' 
the  estimation  of  the  strength  of  drugs  whenever  possible.  The  vol- 
umetric processes  of  the  pharmacopoeia^  with  but  two  exceptions  fth#* 
use  of  Fehling's  solution  and  the  use  of  Koppeschaar's  solution,  p.  917)* 
fall  into  four  groups: 

I.  Acidimetry  or  alkalimetry, 

IL  The  use  of  iodine  volumetric  solution  or  its  complement,  sodium 
thiosulphate  volumetric  solution, 

IIL  Oxidation  with  potassium  permanganate  volumetric  iiolution 
or  with  potassium  dichromate  volumetric  solution. 

IV.  The  us*3  of  silver  nitrate  volumetric  solution  or  its  eornplemente 
potassium    sulphocyanate    volumetric    solution    and    sodium    cblorid,^^ 
volumetric  solution.  ]^H 

Before  discussing  the^e  several  groups  of  volumetric  analysis  it  if^ 
advisable  to  quote   what    the  pharmacopana  sa>'^  about   volumetric 
solutions^  with  special  emphasis  laid  on  the  explanation  of  normal  noLuiiomn 
decinorrnal  sohiti&jis,  and  eentinvrmal  solutionis. 

The  ninth  revision  of  the  pharmacopoeia  (Pajt  II,  page  555)  givt^ 
explicit  general  directions  as  to  aids  to  accuracy  in  volumetric  work 
and  these  directions  should  be  can^fully  read  by  all  students*  It  then 
proceeds  to  discuss  volumetric  solutions  as  outlined  below. 

Xormal  1^1  mdutnetric  Holuiians  according  to  the  ph&rmacopceia  are  **thiO«e  which 

contain  in  lODO  mils,  in  any  stated  reaction^  the  chemical  equivalent  of  I  gT&fnm«>  ol 

hydrogen/^     It  then  proceeds  to  state  that  a  normal  solution  of  a  univalcnr 

contains  in  1  liter,  the  molecular  weight  of  that  reagent  expressed  in  grmni  t 

of  a  bivalent  reagent  one-half  of  the  molecular  weight  expressed  in  gramii»r>,  n  »n- 

valcnt,  one-third  of  the  molecular   weight  expressed  in  grammes.     The  ex&fxipkt 

cited  are:  hydrocliloric  acid»  HCl^  has  the  moUH*ular  weight  36.47;  therefore 

of  normal  solution  should  contain  36,47  Gm.  absulute  HCK     Sulphuric  acid^ 

has  the  molecular  weight,  98.09;  hence  1  liter  of  normal  solution  will  ctintain  98. 

or 40.045  Gm,  absfjlute  USOi. 

Potassium  hydrcixide  KOH»  has  the  molecular  weight,  50.11;  henoe  1 
normal  solution  will  contain  56,11  Om.  absfjlute  KOH. 

Potassium  dichromate  ha>s  t he  lutilec ular  wciftht,  294.2  and  liberates  3  aiooitf  of 
oxygen.  One  moletiule  of  it  is  therefore  equal  to  6  atoms  of  hydrogen  and  I  ltt«r  ol 
its  normal  solution  should  therefore  contam  294.2  -J*  6  or  49*0334  Gm.  ah«o1irt« 
dichmmste. 

The  monograph  further  explains  why  1  liter  of  tenth-normal  poiassium  permaji^ 
ganate  contains  3J606  Gm.  absolute  permanganate  (see  p.  897)  and  p<:>int8  nut  lb«t 
a  t4'nth-normal^  in  hundredth-normal,  in  fiftieth-normal,  in  double-normal  and  in  ImW- 
normal  volumetric  solutions  contain  respectively  one-tenth»  one  one-hundredth,  tm*- 
fiftieth,  twice  and  half  the  amount  of  reagent  found  in  the  normal  solution.  It  fufili0 
gives  the  two  styles  of  abbreviations  used  for  those  streogtha  of  volumetric  soluttoiui: 

A' 
Tenth-normaJ       or  OJ  n. 

Hundredth-normal  j^  or  0.01  n* 

Fiftieth-normal  ^  or  0,02  n. 

Double-normal  —r-  or  2  n, 

UAlf-nomial  ^  or  0.5  n. 

Lastly  it  disctisaes  empiric  soluiioEiSv  thoee  not  adjusted  upon  a  molamiliir  I 
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which  are  uaable  since  their  exact  strengths  are  known  and  the  proper  factor  __ 
in  calculations  cAn  be  rietermined.  All  of  these  details  should  be  carefuOsr 
the  ph&rmacopcBia  (p.  556)  by  the  student. 

Acidimetry  and  Alkalimetry. — This  group  includes  the  estimation 

of  alkalis  by  use  of  a  volumetric  solution  of  an  acid  or  the  estin^ation 
of  acids  by  the  use  of  a  volumetric  solution  of  an  alkali.  The  process 
can  be  best  illustrated  by  a  typical  exainple.  Taking  the  pharmacopa>ial 
estimation  of  potassium  hydroxide,  for  instance,  we  find  (p.  891)  that 
it  is  accomplished  by  use  of  normal  volumetric  solution  of  hydrochloric 
acid,  and  the  theory  of  this  kind  of  estimation  is  that  sufficient  to 
the  acid  solution  is  added  to  make  the  product  exactly  neutral — to 
make  pure  potassium  sulphate.  To  know  when  this  neutrality  is  reached, 
we  use  some  substance  which  by  change  of  color  will  show  whether  the 
liquid  is  acid  or  alkaline.  Litmus  can  be  used  for  this  purpose,  for  we 
learned  long  since  that  litmus  turns  red  with  acids  and  blue  \^ith  alkalis. 
But  litmus  is  not  exact  enough.  We  need  some  sul^stances  which  will 
change  their  tint  when  there  is  but  a  fraction  of  1  per  cent,  of  free  acid 
or  free  alkali  present.  Such  a  coloring-matter  is  called  an  indicator, 
and  chief  amon^  those  used  in  this  class  of  volumetric  analysis  are  the 
following: 

Phenolphthalein^  red  with  alkalis,  colorless  with  acids. 
Methyl  orange,  yellow  with  alkalis,  red  with  acids. 
Hematoxylin,  violet  with  alkalis,  yellow  with  acids, 
lodeoain,  pink  with  alkalis,  colorless  with  acids. 

The  new  pharmacopoeia  contains  (Part  II,  p.  579)  a  full  discussion  of 
indicators  w^hich  should  be  carefully  read  by  the  student. 

Turning  to  the  process,  suppose  w^e  combine  potassium  hydroxide 
with  sulphuric  acid  to  a  neutral  salt.  Absolutely  pure  potassium  hy- 
droxide IS  KOH;  molecidar  w^eight,  56.11.  Absolutely  pure  sulphuric 
acid  is  H2SO4;  molecular  weight,  98.09.  The  molecular  weights  just 
given  are  estimated  from  the  ** exact"  atomic  weights  given  by  the 
pharmacopoeia  and  not  from  the  "round  number"  atomic  weights  found 
in  elemental  table  on  p.  352. 

The  reaction  between  potassium  hydroxide  and  sulphuric  acid  can 
be  expressed  by  the  following  equation: 

2K0H     -I-     H^04     =     K.SO4     -h     2HtO. 
2X.=i6.1I  98,09  174.27  2X18.016 

or  112,22  or:i6.0a2 

We  see  from  the  equation  that  absolute  potassium  hydroxide  com- 
bines with  absolute  sulphuric  acid  in  the  proportion  of  112.22  Cim.  of 
the  hydroxide  to  98;Q0  Gm.  of  the  acid,  and  were  we  to  prepare  solutions 
of  thei^e  two  bodies  of  such  strength  that  equal  volumes  of  the  two 
solutions  would  exactly  neutralize  each  other,  the  solutions  would  have 
t^  l>e  prepared  to  the  ratio  of  112.22  to  98.09. 

To  make  it  plainer:  were  we  to  prepare  a  liter  of  solution  containing 
exactly  112.22  Gm.  absolute  potassium  hydroxide,  a  liter  of  solution 
of  sulphuric  acid  to  neutralize  it  would  have  to  hold  98.09  Gm.  of  abso- 
lute acid ;  or  if  we  prepared  a  solution  of  jiotassium  hydroxide  containing 
in  one  liter  56.11  Gm.  of  absolute  hydroxide  (^  c^f  112.22),  then  a  Uter 
of  solution  of  sulphuric  acid  that  would  neutralize  the  hydroxide  must 
contain  one-half  of  98.09  or  49.045  Gm.  of  absolute  sulphuric  acid,  and 
such  is  the  strength  of  normal  sulphuric  acid,  as  reference  to  p.  883 
will  show.     The  foundation  to  acidimetric  work  is  the  strength  of  normal 
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potassium  hydroxide  solution  and  normal  sodium  hydroxide  soltitioi: 
each  of  which  represents  in  each  liter  of  solution  the  number  of  gramme 
of  absolute  h^^droxide  equal  to  the  molecular  weight  of  the  substance  er 
ployed.  Thus,  normal  potassimn  hydruxide  sol u lion  contains  50*11  Ciii 
of  hydroxide  to  the  Uter*  and  normal  sodium  hydroxide  contains  40,01  <Ji 
of  hydroxide  to  the  liter.  On  the  other  hand,  the  dibasir  acids — stilpli 
acid  and  oxalic  acid — are  made  into  normal  volumetric  solutions  by 
to  a  liter  of  solution,  the  nunilM^r  of  grammes  of  acid  ooirespondiug  H 
half  the  molecular  weight,  since  it  takes  only  half  a  molecule  (if  tb 
phrase  is  i^ermissible)  of  either  of  these  acids  to  neutralize  one  molecii " 
of  either  of  the  two  alkalis. 

The  use  of  a  volumetric  solution  in  testing  is  simple.  The  voh 
metric  solution  is  poured  into  a  graduated  tube  called  a  burette  (s. 
Pig,  23,  p.  46),  while  the  substance  to  be  examined,  aft4*r  eairiifu 
weighing,  is  dissolved  and  so  placed  that  the  contents  of  the  hi 
can  be  gradually  run  into  it.  The  indicator^ — usually  phenol  phtlu 
— -is  poured  into  the  solution  to  be  (*xamined.  Let  us  suppose  this  i 
stance  is  an  alkali:  then  the  solution  will  be  colored  purple  red.  fat 
this  the  volumetric  solution  is  added  gradually  and  stopped  the  momeni 
that  a  di'Op  of  the  reagent  discharges  the  color  of  the  solution,  whici 
will  mean  that  the  solution  is  no  longer  alkaline.  Then  a  simple  reckoti- 
ing— amount  of  volumetric  solution  in  l)urette  before^  minus 
aftery  dropping  into  tested  solution,  will  give  us  the  number  of 
volumetric  solution  used  in  neutralidng  the  tested  substance,  and  fromj 
these  figures  we  can,  by  aid  of  the  pbamiacopa^a,  estimate  streE 
of  the  tested  substance. 

Applying  these  directions  to  the  estimation  of  potassium  bydroxideJ 
suppose  we  weigh  out  1  gramme  of  the  chemical,  dissolve  it  in  watej*,  and 
titrate  it;  treat  it  with  normal  sulphuric  acid  V.S.  (V.S.  meaning  volu 
metric  solution).     We  find  the  gramme  of  potassium  hydix>xide  take 
16  mils  normal  sulphuric  acid  (abbreviated  nHjSO*)  to  neutralize  tl 
From   the  equation — 


2K0H     +     H,SO, 
112.22  98.09 


K,SO,     4*     2H,0 

174,27        mm2 


we  aee  that  98.09  Gm.  absolute  HaSU*  =  1*2.22  Gm,  absolute  KOH, 


We  have  learned  that  a  liter  of  nHj804  = 


98.02 


Gm,  or  i9,M5  Gi 


1 12  22 
absolute  H2SO4.     Since  49.045  Gm.  jdjsolute  H2SO*  =9       *^'^' ' 

56.11  Gm.  absolute  KOH,  we  find  that 

1000  mils  nHjS04  =  56.11   Gm,  absolute  KOH. 

1  mil  nHjS04  =  0.056 11  Gm,  absolute  KOH. 
Hence  16  mils  nH2S04  =  16X0.05611  Gm.  absolute  KOH. 
0.89776  Gm.  absolute  KOH. 

Hence  1  Gm.  potassium  hydroxide  we  examined  contair^**'^  ^*  ^^ 
gm*  absolute  KOH,  and  w^as  therefore  almost  00  per  cent,  a! 

Reference  to  U.S.P.  (p.  576)  will  show  that  the  factor  **  1  mu  mi  :,^<  I4* 
0,05611  Gm.  alxsolute  KOH"  is  found  under  the  table  of  values  of  1  mil 
normal  sulphuric  acid  V,S.,  and  it  need  here  be  said  that  each  particular 
value  of  1  mil  normal  acid  found  therein  has  been  worked  out  by  proocm 
of  reitsoning  just  given.  The  same  obtains  with  the  equivalent  tabksi 
found  under  the  several  volumetric  solutions,  and  incidentally  tt 
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be  noted  that  one  mil  of  a  normal  acid  or  of  normal  alkali  is  represented 
as  the  same  number  of  milligi*anime^  of  the  substance  tested  as  the 
molecular  weight  of  the  substance  if  it  l»e  monobasic  or  monaoid,  half 
K  the  molecular  weight  if  it  be  dibasic  or  diacid,  one-thiifi  the  molecular 
■^weight  if  it  be  triljasic  or  triacid.  The  following  volumetric  solutions 
^^Htte  uaed  in  aeidimetry  and  alkalimetry: 

■ 

■       milfl 

P       mtb 


NORMAL  SULPHtmiC  ACID  VOLUHETiaC  SOLtmON 


H.SO<==  98.09. 


49.04.5  Gm.  rn  UtOO  mils. 


I 

I 

I 


Conden^d  Recipe, 

Mute  30  mib  of  sulphuric  acid  U.S. P.  mth  enough  diatilled  water  to  make  1050 
mils.  Standardize  this  either  by  titration  with  normal  potassium  hydroxide  V.S. 
or  weighing  out  a  definite  amount  of  anhydrous  sodium  carbonate  and  titrating  this 
vrith  the  acid  solution.  On  estimating  the  strength  of  the  latter,  it  is  dilute^l  with 
water  to  the  exact  normal  strength,  which  is  to  be  proven  by  a  titration  of  the  diluted 
product.  For  details  see  U.S. P.,  p.  575  where  the  arithmetic  of  dilution  is  also 
discussed. 

The  phannacopoeia  also  gives  the  equivalent  value  of  normal  sul* 
pburic  acid  (the  so-called  factor)  for  a  list  of  27  cheraicals  assayed  with 
that  reagent.  As  an  understanding  of  this  factor  is  essential  to  the  com* 
prehension  of  volumetric  methods  it  is  worthy  of  explanation  at  thia 
place. 

On  p.  881,  it  was  pointed  out  that  when  sulphuric  acid  and  potasjdum 
hydroxide  were  combined  (as  in  a  titration)  each  49.045  grammes  of  the 
absolute  acid  neutralized  56.11  grammes  of  the  absolute  hydroxide. 
Then  we  learned  that  1000  mils  of  normal  sulphuric  acid  contained 
49.045  Gm.  HsSOa  and  therefore  was  the  equivalent,  in  a  titratiom,  of  56.11 
Qm.  KOH.  It  therefore  follows  that  1  mil  of  normal  sulphuric  acid 
represents  56.11  -t^  1000  or  0.05611  Cm.  KOH  and  this  we  find  is  stated 
in  the  table  of  "equivalent  values''  (or  factors)  of  normal  sulphuric 
acid  which  is  pointed  in  the  pharmaeopcpia.  The  factor  of  course,  bears 
a  direct  relation  to  the  molecular  weight  of  the  chemical  in  question 
depending,  as  do  volumetric  solutions,  on  the  hydrogen  value  of  the 
substance  imder  consideration. 

Turning  to  the  U.S.P.  list  of  27  cheniic&Is  aasayeil  with  normal  sul- 
phuric acid  we  find: 

The  equivalent  factor  (grammes  of  chemical  represented  by  1  mil 
of  normal  acid)  of  the  following  chemicals  is  the  iruAecular  weight  of  the 
chemical  dimded  by  1000. 


potfl 
bonate, 


lia  gas,  NHa;  ammomum  acetate^  NH4C1H1O};  lithium  salicylat^^  LtC^rH^Oi; 

acetate,  KC»H«0»,  potassium  bicarbonate.  KHCOj;  potassium  bttartrate, 
CiHiOt;  potassium  hydroxide,  KOH;  sodium  acetate,  NaCsHjOr,  scxlium  bicar- 
ftte,  XaHCO»;  sodium  hydrodde,  NaOH;  and  »«xlium  salicylate.  NaQHjOj, 


Ammonia 
um 


The  equivalent  factor  (grammes  of  chemical  represented  by  1  mil 
of  normal  acid)  of  the  following  chemicals  is  the  niaUculnr  weight  of  the 
MUbstance  dirndsd  by  2000: 

Ammooium  carbonate  (XH|)3CX)«:  calcium  hydroxide  Ca(OH)s;  calcium  oxide« 
CaO;  lead  acetate,  Pb(C|H»Ot)iH-3HiO;  lithium  carbonate^  LiiCOt;  magneaum 
oxide,  MgO;  potaasium  carbonate^  KtCXJj;  potosaium  and  sodium  tartrate^  KNa- 
C*H40iH-4HjO;  sodium  borate  NajBtO^-f  miijO;  aodium  carbonate,  anhydroua* 
XaiCOi;  sodium  carbonate,  monu I !     "         1    NaiCOi-hHiO;  fine  oxide,  ZnO. 

Of  the  remaining  chemicals,   '  !   of  two — ammonium  carbonate  U.S.P.| 

NH-M'    >    ^}'  ^  M,CO,  and   poUi.n,  '—o  K^C^H^Ot  +  HjO— is  the  molmdar 

wiqh.  Uvidedby'lOm.ihLi  ne-lead  subaeetate,  Pb,0(C,HtO,)r- 

ia  we    .^ :ijhl  of  the  chemical  d,. . ,   ,  ..^j  4000,  while  the  factor  of  the  1 
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niftgneniuin  carbonate,  (MgCOi)«Mg(OH)t-h6HiO — iBihe  moUcular  weiafU 

10,000. 

HALF'NORRIAL  SULPHURIC  ACID  VOLUMETRIC  SOLUTIOPI 


H,S04  =  98.09. 


24,5225  Gm.  in  1000  mlU. 


Condensed  Recipe, 

Dilute  500  mils  of  normal  sulphuric  acid  with  enough  distilled  water  t^^  m^kaj 
milsi.     Specific  directions  are  Kiveu  as  to  use  of  indicators  with  this  aolution  for  T 
aee  U.S^P.^  p,  576.     A  list  of  IS  equiv^alent  factors  are  given,     <>f  theae  12  aro  Gbf>««w 
mentioned  under  normal  sulphuric  acid;  the  fact  una,  of  course,  beliifc  just  one-hall  1 
Qormal-acid  values.     The  remaining  siTt  the  factor  uf  one — 8<»divini  benioate,  7~ 
HiO,^ — is  the  molecular  weight  divided  by  200<1;  while  the  factor  of  the  other 
lithium   citrate,    anhydroas,    LiC^HiO?;  hthium    citrutf     *  fv.f,ju,..j     i  'CtH^ 
4HjO;  potassium  citrate,  KjCuHvOr;  sodium  ritratc»  ui  ^Ot; 

sodium  citrate,  cn'stalliEed,  NaaC»H407-f-2HiO — is  ihe  '  nvid 

6000, 

TENTH-NORMAL  SULPHURIC  ACID  VOLUMETRIC  SOLUTION 


H,S04  =  98.09. 


4.9045  Gm,  iti  1000  mik. 


Dilute  100  mils  of  normal  sulphuric  acid,  with  sufficient  distilled  mmttir  ml  thtt 
same  temperature  to  measure  1000  rnib. 

Provision  is  also  made  to  dilute  sulphuric  acid  (liroctly  and  to  standiutUie 
anhydrous  sodium  carbtinatc*     Careful  directions  are  given  as  to  use  of  indicsatof 
For  details  see  U.S.  P.,  p.  577* 

Tlie  pharmacopcda  gives  a  list  of  equivalent  factors  for  24  chefuicals  aiuta\«ed  witft] 
tenth-normal  acid.  Of  these,  four — potassium  hydroxide,  calcium  hydroxioc,  imby^  " 
drous  sodium  carbonate  and  ssinc  oxide—have  a  factor,  which  is,  of  course     ~ 


tenth  of  the  value  given  uncier  the  normal  acid.     The  remainder  -uo  tVic  alkn 

and  with  fifteen  of  these;  aconitine,  atropine,  cephaline^  cinchn 

cocaine,  coniine,  emetine,  hydrastine,  morphine  (amorphou*?  anr! 

stigmine,  pilocarpine,  quinine  juid  strychnme^ — the  factor 

f*entetl  by  1  mil  of  tenth-normal  acid)  is  the  m^Uculnt 

factor  of  one  brucine — is  Oie  rnoteculur  weight  divitied  by  Jo,in;(»,  \^iiin'  lur  ninaining 

four  are  factors  calculated  for  the  alkaloidal  mixtures  found  in  aconite,  wnx  YumitK 

ipecac  and  mydriatic  drugs  respectively. 


FTFTIETH-NORMAL  SULPHURIC  ACID  VOLUMETRIC  SOLtmOW 
H|SO4«98.09.  0,9H<M>  Cm.  in  IfXXf  mil*. 

Candenaed  Recipe, 

Dilute  200  mils  of  tenth-normal  sulphuric  acid  with  en-  Mr<l   .\L\t*>f" 

make  lOOC)  mils.     The  pharmacopaual  monograph  directs  tli  iiiit!i  ..i  ir.i* 

be  determined  with  half-normal  pota«aium  hydroxide  V.S,  Stt  ,  ,.  *  .  p  '•IS  I  !ir 
factors  given  nrc  for  aconitine,  atn>pine,  cinchonidine,  cinchonine,  combined  aUii  ,  i^ 
of  cinchona  and  of  ipecac.  Of  course,  the  factor  in  the  case  of  each  of  the  alLaiuida., 
is  one-fifth  that  of  the  tenth-normal  sulphuric  acid  factor. 


TENTH-NORMAL  OXALIC  ACID  VOLUMETRIC  SOLCmON 
H,Ci04-|-2HtO  -  126.a5  6.3025  Gm.  in  1000  mils. 

Condensed  Recipe, 

Dissolve  0,45  Gm.  purified  oxalic  acid  in  enough  distilled  water  to  make  1000  mtk.' 
SlundardijEc  thi#*  with  tenth-normal  potassium  hydn»xide  V.S.,  using  phenc' 
as  indicator  and  then  dilute  to  exact!  v  tenth-normal  strength.     For  details  see  CSIPj 
p.  5<i2.  , 

The  ipharuiacupceia  gives  the  factor  for  13  chemicals  asaaj^  with  tenUt^narmafl 
oxalic  acid,     lii  the  case  of  three  of  these — ammonia  gas,  potassium  hvdmxidr  smfi 
sodium  hydroxide— the  factor  (grammes  of  chemical  represented  by  1  miTojf  tim  taU^ 
nofinal  acid)  is  thr  mokculur  weight  divided  by  10,000;  with  eight -^Icium  carbcMMtiL 
calcium  hydnoxitio,  calcium  oxide,  lead,  lead  n^"'*"''^   ^^-^  ..v;.4„    i«^.i  peroxidJiW 
mangMicM  dioxide— the  factor  is  the  moiecuiaT  i;  with  mm-^ 

le*d  mibMetate,  the  factor  is  the  moUcvlar  weiu  ,      ,  vtiile  iHtk  IIm 

last  -^potassium  permanganate — ^the  factor  (ae  explained  on  p«»  4j98j  tt  th*  i 
W€iifht  divided  bu  50,00a 
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NORMAL    HYDROCHLOmiC    AGED    VOLUMETRIC    SOLtmOPt 

HCl  ^MA7  30.47.  Gm.  in  1000  mils. 

Condensed  Recipe, 

Mix  110  mils  of  hydrochluric  acid  with  enough  distilled  wat^r  U>  make  1000  mik. 
♦Standardize  with  norma!  potfissiiim  hydroxide  V^^S.,  UMing  meihvlH»rango  us  indicator- 
Then  dilute  t(i  exactly  normal  strength-  P\3r  details  including  the  arithmetic  of 
dilution,  see  r.S.P.,  ji.' 559. 

The  pharmacopceia  gives  factors  far  nine  chemicals,  when  tested  with  norma! 
hydnx^hloric  acid.  £i|^ht  of  these  are  in  the  list  given  under  normal  sulphuric  acid 
ip.  883)  and  are»  ob\nou«ly  the  same  fii^ures  a^  there  given.  The  ninth  is  sodium  caoo> 
aviate^  the  factor  for  which  is  the  molecular  weight  di\'ided  by  1000, 

HALF-NORMAL  HYDROCHLORIC  ACn>  VOLUMETRIC  SOLUTION 

HCl  ^;i6.47.  18/235  Gm-  in  1000  mils, 

Cijndensed  Recipe, 

Dilute  500  mils  of  normal  hydrochkiric  add  V.S.  with  enough  water  to  make 

1000  mils.     For  details  see  U.S.  P.,  p.  560). 

The  phannacopceia  gives  factors  for  29  chemicals  aaaayed  with  half -normal  hydro- 
chloric iicid,  V.S.  Of  these  20  are  fiubstances  for  which  factors  have  been  given 
under  ni>nnal  t»r  half-normal  sulphuric  acid.  In  the  case  of  three  of  the  remaining 
chemicals — benzaldehyde,  citral,  and  sodium  glycerophottphate — the  factor  (grammes 
of  chemical  represented  by  1  mil  of  half -normal  acid)  ia  the  fnoUctUar  weight  divided 
by  2000;  while  with  the  remaining  six — calcium  lactate:  cinnamic  aldehyde,  mag> 
uesium  hydroxide,  sodium  tartrate,  and  strontium  salicylate  (anhydrous  and  crys* 
t&tlii^)  the  factor  is  the  molecular  weight  divided  by  4000, 

NORMAL  POTASSIUM  HYDROjaDE  VOLUMETRIC  SOLUTION 

KOH  =56.11         56.11  Gm.  in  1000  mils 
C4mdm9ed  Recipe, 

Dissolve  75  Gm.  specialty  purified  potaasium  hydroxide  in  enough  boiled  distilled 
water  to  make  1050  miln.  8tandanlize  tliis  titrating  with  an  accurately  weighed 
quantity  (4.7035  GmJ  of  potassium  bitartrntOj  uaing  phenolphthalein  as  indicator. 
The  above-mentioned  amount  of  bitartrate  requirea  25  mils  of  nornial  pot-iissium  hy- 
droxide for  neutrah^ation  and  the  solution  being  standardized  must  be  aUuted  accord- 
ingly. For  details^  including  arithmetic  of  dilution  sec  U.S^P,,  p.  563.  The  pharma- 
copoeia also  permits  the  standardization  of  this  solution  with  normal  sulphuric  acid. 
It  also  gives  directions  for  prcserN^ation  of  the  alkaline  vfdumetric  solutions.  The  phar- 
mftoopcxia  cives  factors  for  twenty-four  chemicals  assayed  with  normal  potassium 
hydroxide  V.S,  In  the  case  of  seventeen  of  these  chemicals:  acetic  acid,  HC.H»Oi; 
acetic  acid  anhydrid«3  (CHaC0)30;  ammonia  gas,  NHj;  ammonium  chloride,  XH4CI; 
■  oricacid  (with  glycerin)  II j BO,:  formaldehyde,  HCHO;  hydrated  chkiral.  CCljCHO- 
^B^O;  hydriodiG  acid,  HI;  hydrobromic  acid,  HBr;  hydrocldoric  acid.  HCl;  hypo* 
Aoophorous  acid,  HPHrO*;  lactic  acid,  HCjHiOj;  nitric  acid,  HNO3;  potassium 
ittartrate,  KHCiHiO*;  sodium  bitartrate,  NallCJIiO*;  sodium  hydroxide,  NaOH; 
and  trichloracetic  acid,  CCI3COOH;  the  factor  (jgrammes  of  substance  represented  by 
1  mil  of  normal  pyotassium  hvdroxide  V.^O  is  the  moleeular  weight  divided  by  1000. 

With  five — oxalic  acid.  rtjC?C)4-f2niO;  phosphoric  add  (with  phenolphthalein), 
H1PO4;  sulphuric  acid,  HjSO*;  sulphuric  acid  anhydride,  SOi;  and  t=artaric  acid* 
HiCtHtOf — the  factor  is  the  molecular  weight  diinded  few  2000;  while  with  the  remaining 
two — citric  acid,  HaCJliOi;  and  paraiormaldehydfe  (HCHO)i^ — the  factor  is  the 
molecular  weight  dieided  by  3000. 

HALF-NORMAL  POTASSIUM  HYDROXIDE   VOLUMETRIC  SOLUTION 

KOH  =56.11  28.a>5  Gm.  in  1000  mils 
Recipe, 
J  500  mils  of  exactly  normal  potassium  hydroxide  V.3.  with  enough  recently 
boiled  distilled  water  t<»  make  1000  mils.  The  pharmacop(Eia  also  provides  for  its 
standardization  with  potassium  bitartrate  and  diMcusses  the  proper  methods  of  pre- 
•ervingiit  see  U.S. P.,  p,  565.  The  phannucoptEia  give«  factors  for  eighteen  chemicals 
assayed  with  half-normal  potassium  hydroxide  V,S,,  all  of  which  are  listed  under 
normal  potassium  hydroxide  V.S.  It  is  obvious  that  the  factors  for  the  half-normal 
solution  are  exactly  one^half  of  the  factors  for  normal  solution. 

Id  preparing  these  volumetric  solutions  the  dry  chemicals  are  weighed 
on  an  appropriate  scale,  and  the  fixki&bed  standardized  solution  brought  to 
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the  exact  volume  in  an  accurately  measured  flask  (see  Fig.  21,  of  1000- 
mil  flask  on  p.  46).  The  other  apparatus  required  in  volumetric  analyw 
are  pipettes  (see  Fig.  22,  p.  46),  burettes,  which  have  just  been  described, 
and  a  number  of  chemical  flasks  of  appropriate  size. 

TENTH-NORMAL    POTASSmM    HYDROXmE    VOLUMETRIC    SOLUTION 

KOH -56.11         5.611  Gm.  in  1000  mil« 
Condensed  Recipe. 

Dilute  100  mils  of  exactly  normal  potassium  hydroxide  V.S.  with  enough  recently 
boiled  distilled  water  to  make  1000  mils.  It  can  also  be  made  and  standardized  directly 
with  potassium  bitartrate.  For  detaib  see  U.S. P.,  p.  565,  where  directioDs  for  keep- 
ing are  also  given. 

Of  the  factors  given  in  the  pharmacopoeia,  four  are  for  those  chemicals  given  under 
normal  or  half-normal  potassmm  hydroxide  V.S.  These  factors  are,  of  coune,  one- 
tenth  that  of  the  normal  or  one-fifth  half-normal  factors.  The  fifth  given  is  for  beta- 
eucaine  hydrochloride  and  this  is  the  molecular  y>eight  divided  by  10,000. 

HUNDREDTH-NORfilAL  POTASSIUM  HYDROXTOE  VOLUMETRIC  SOLUTION 

KOH -56.11         0.5611  Gm.  in  1000  mils 
Condensed  Recipe. 

Dilute  100  mib  of  tenth-normal  potassium  hydroxide  V.S.  with  enough  recently 
boiled  distilled  water  to  make  1000  mils.  Factors  for  potassium  bitartrate  and  for 
sulphuric  acid  are  given.  These  are,  uf  course,  one-ten tn  of  the  tenth-normal  factor 
or  one  one-hundredth  of  the  normal  factor. 

HALF-NORfilAL  ALCOHOUC  POTASSIUM  HYDROXIDE  VOLUMETRIC  SOLUTION 

KOH  =56.11         28.055  Gm.  in  1000  mils 
Condensed  Recipe. 

First  purify  the  alcohol  to  be  used  (freeing  it  from  aldehyde)  by  treatment  with 
silver  nitrate  followed  by  very  pure  potassium  hydroxide.  When  the  silver  has  iD 
precipitated  as  hy^droxide,  filter  the  alcohol  and  prepare  with  it  a  solution  conwHting 
of  35  Gm.  potassium  hydroxide,  20  mils  of  distilled  water  and  enough  of  the  alodiol 
to  make  1  liter.  Standardize  this  by  titration  with  potassium  bitartrate  and  thai 
dilute  with  the  purified  alcohol  to  exactly  half-normal  stren^^.  Permission  is  given 
to  standardize  the  solution  with  half-normal  hydrochloric  acid  and  directions  are  also 
given  for  preserving  the  finished  solution.    For  details  see  U.S. P.,  p.  567. 

Tlie  pharmacopoeia  also  gives  the  factors  for  six  chemicals  assayed  with  half -normal 
alcoholic  potassium  hydroxide  V.S.  In  the  case  of  all  of  these,  the  factor  (grammes 
of  substance  represented  by  1  mil  of  the  half -normal  alcoholic  alkali)  is  the  moUadar 
ujeight  of  the  chemical  divided  by  2000. 

NORMAL  SODIUM  HYDROXIDE  VOLUfilETRIC  SOLUTION 

NaOH  « 40.01         40.01  Gm.  in  1000  mils 
Condensed  Recipe. 

Dissolve  50  Um.  sodium  hydroxide  I'.S.P.  in  enough  recently  boiled' distilled  water 
to  make  1  liter.  This  is  then  standardized  with  potassium  bitartrate  and  is  theo 
diluted  in  exactly  normal  strength.  For  detaib  (including  the  factors  for  three 
chemicals,  which  arc  the  same  as  given  under  normal  potassiiun  hydroxide  V^) 
see  U.S.P.,  p.  573). 

DOUBLE-NORMAL   SODIUM   HYDROXIDE   VOLUMETRIC   SOLUTION 

NaOH  =40.01         80.02  Gm.  in  1000  mils 
( 'orulvnsrd  Rvciite. 

Dissolve  00  Gm.  sodium  hydroxide  I'.S.P.  in  enough  recently  boiled  distilled  water 
to  inakt;  1  Hter.  Standardize  either  with  potassium  bitartrate  or  with  normal  sul- 
phuric acid.     For  details  see  I'.S.P.,  p.  r)73. 

TENTH-NORMAL  BARIUM  HYDROXIDE  VOLUBIETRIC  SOLUTION 

Ba(OHh-h8HaO  =315.51         15.775  Gm.  in  1000  mils 
Condensed  Recipe. 

Dissolve  18  Gm.  crystallized  barium  hydroxide  in  1000  mils  of  recently  boiled  dis- 
tilled water.  After  filtering,  standardize  with  either  tenth-normal  sulphuric  or  tenth- 
normal hydrochloric  acid  V.S.  using  phenolphthalein  as  indicator  and  dilute  with 
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frashly  boiled  distLlled  water  to  exactly  tetith -normal  strength.     For  detaitii,  including 

method  of  preservation^  see  U.S.P.»  p.  538. 

The  pharnjacopoeia  R^ves  factore  for  six  chemicals  titrated  with  tenth-norma) 
banum  hydroxide  V.S.  Of  ibese^  two  are.  hydrochloric  acid  and  sulphurit;  acid.  In 
the  case  of  the  other  four— amnionium  benzoate,  animonium  salicylate,  benioic 
acid  and  salicylic  acid — the  factor  fgrammea  of  chemical  represented  hy  1  mil  of  the 
tenth-nonnal  solution)  ia  the  molecular  weight  of  the  chemical  diMed  hy  10,000. 

OFFICIAL  CHEBCICALS  ASSAYED  WITH  NORMAL  POTASSIUM  HYDR03UDE  V.S. 

Hydrochloric  Add. — Accxirately  weigh  about  3  roils  of  hydrochloric  acid*  dilute 
with  distilled  water  and  titrate  with  normal  ptttassium  hytlroxide  V.S,  Indicator* 
raethvl  orange.  Strength  from  31  to  33  per  cent.  HCl.  Each  mil  of  normal  KOH, 
V.S. « 0.03647  Cm  HCl.  Each  Gm.  VS.V,  acid  =-  S.5  t^  9.05  mils  noniial  KOH, 
V.S.     For  details  sec  V,H,V,,  p.  13. 

The  alxjve  assay,  as  all  other  assays  of  the  pre9i?nt  pharmacopoeia, 
omits  all  explanation  of  calculation  of  results,  so  it  is  here  necessary  to 
state  that  the  mathematical  equation  used  in  calculating  strength  is 
mils  nKOH  used  X  proper  factor  X 100  _ 
weight  of  assayed  chemical 
Referring  to  the  table  of  values  under  normal  Potassium  Hydroxide 
V.S.  on  p.  885p  it  will  be  seen  that  I  mil  of  the  volumetric  solution  equals 
0.03047  Gm,  absolute  hydrochloric  acid.  This  represents  the  **  proper 
factor**  mentioned  in  the  equation  and  each  time  a  chemical  is  assayed 
with  a  volumetric  solution,  reference  to  the  table  of  factors  for  that 
solution  found  in  the  pharmacopoeia,  and  discussed  at  some  length 
on  page  883  of  this  book.  The  following  chemicals  are  assayed  by  use 
of  normal  K(3H  and  the  manipulation  closel}^  follows  that  for  hydro- 
chloric acid  given  above.  In^each  case  an  approximate  amoimt  of  the 
chemical  is  taken  and  is  then  carefully  and  exactly  weighed,  the  titration 
is  then  performed  with  the  volumetric  solution »  the  proper  indicator 
telling  the  end  of  the  reaction,  the  point  w^here  the  acid  reaction  is  changed 
to  alkalinity.  As  noted  in  the  hydrochloric  acid  assay,  the  present 
pharmacopceia  furnishes,  in  addition  to  the  '*  proper  factor/'  a  statement 
as  to  how  many  mils  of  the  volumetric  solution  will  be  required  to  neu- 
tralize 1  gramme  of  the  chemical  assa3'eii.  In  the  following  table,  all 
of  the  data  suggested  above  is  presented,  but  for  other  details,  such  as 
amount  of  water  required  for  dilution  or  solution  of  the  chemicab  is 
referred  to  the  [pharmacopoeia  itself. 


Clirrtiiml 


tBkjen  for 
wdglkiag 


E»rl 
ch**l: 


Acetic  Acid 

Diluted  Acetic  Aeid 

Glacial  Acetic  Acid 

Citric  Acid 

Dtluted  Hydrobromic  Acid.  ... 
Hydrochloric  Acid, .      .    . 
Dihifcd  Hydrochloric  Acid  . . 
Hvpopho«pliort>U8  Acid .,....., 
Diluted  Hypophosphoroiis  Acid 

La^^-tic  Aci<:l 

Nitric  Acid 

Sulphuric  Acid  .  .  ,    

Dtluted  Hulphuric  Acid  

''^Ttanc  Ac»d 

chloracetic  Acid   ...,..-, 
Mium  Bitartrate . 


6  0  miU 
25.0  mibi 

2  5  mile 

3.0  mils 
20.0  mils 

3.0  mils 
10.0  mib 

7.0  mils 
25.0  mils 

2 . 5  mils 

2.0  mils 

10  mils 
20.0  riiiU 

3.0  (Jm. 

4  J)  Oni. 

6  OGm. 


6-0  to 
0  07  tu 

16  5 

14.2 
1.17  to 

8.5  to 

2.6  to 
4,54  to 
1 .  44  to 
9.44  to 

10.63  to 

ig.oeto 

1.94  to 
5  1)6  to 


6.16  mils 

1.05  mils 
mils 
mils 

1,3  mils 
9  05  mib 
2  9  mils 
4  H4  mils 

1.6  mils 
in  0  miU 
10  95  mib 


6  1:^  mils 
5  2   mik 


Iii*lie«iur 


f'hoiiiil[»hrliHlein 
I'hrnoiphtlmlein 
Pheruijphthnlcin 
Phent»lphthu!cin 
Methyl  orange 
Methyl  orange 
Methyl  orange 
Methyl  orange 
Methyl  oranice 
Phenolphthalein 
Methyl  orange 
\t..fW,.(  orange 
1  nran^e 
;i.htliiil»-iri 
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The  following  assays  with  normal  potassium  hydroxide  V,S,  are 
intricate  for  tabulation;  hence  are  printed  in  fairly  complete?  al:»stract 

Hydrate  Chloral, — Accurately  weigh  about  4  Gm.  of  hydrated  chloral*  dimolve  L, 
water,  add  30  mils  nKOH^  V.S.  Alter  standing,  titnite  the  residual  alkuli  wilj 
nHj80|,  V.S.  Indicator,  phenolphthalein.  Strjpngth,  not  lew**  thnii  91>  5  pt*f  crnt 
C,HCi,0  +  H^O.  Each  mil  n KOH,  VS.  =0.1654  Gm.  of  C,HC1,0  +  UA  l^h 
Gm.  chloral  =not  leas  than  6.02  mib  nKOH,  V,S. 

Tliia  type  of  assay  is  called  a  **  residual  assay/'  It  will  tie  nolti 
that  the  chloral  hydrate  is  treated  with  a  known  excess  of  normal  alkalij 
which  is  partly  used  up  in  converting  the  chloral  into  chloroform*  Tl 
excess  of  alkali,  that  not  used  in  splitting  up  the  chloral,  is  then  titrate 
with  normal  acid.  If  exactly  4  grammes  of  hydrated  chloral  wcr 
taken  and  the  excess  alkali  took  6  mils  of  normal  aci<I  for  neutralisation 
then  it  means  that  30  —  6  or  24  mils  of  nKOH  were  used  by  the  hydrat 
chloral.  If,  as  stated  above  each  gramme  of  h3Hlrat'ed  chloral  cor 
sponds  to  6.02  mils  of  nKOH  then  it  follows  that  the  24  mils  used  in 
reaction  meant  4  grammes  of  hydrated  chloral. 

SoliUion  of  ForwaWf/iyfif.— Accurately  weigh  about  3  mils  of  aolation  of  for 
hyde  dilute  with  water  and  then  add   50  mils  nKOH,  V.S.,  followed  by  50  ] 
a  neutral  solution  of  hydrogen  dioxide.     After  oxidation  is  complete,  titrate 
nH>SQ*,  V.S.     Indicator,  litmus  T.S.     8trength,  not  Ic^  than  37  per  cent.  HCHOJ 
Eiich  mil  KOH,  VS.  -0,03002  Gm.  HCHO.     Each  Gm.  HCHO  =  12.3  mib  nKOF 
V.S*    For  details  see  U.S.P,,  p,  245. 

The  principle  of  this  assay  is  that  formaldehyde  is  oxidized  by  hydr 
gen  dioxide  to  formic  acid  and  this  acid  is  then  neutrahzed  by  titratioc 
with  nKOH.     The  same  method  is  employed  in  assaying. 

Paraformaldehyde. — For  details  see  U.S. P.,  p.  310. 

Aromatic  Sulphuric  Acid. — Accurately  weigh  10  mils  of  this  acid,  dilute  with  wale 
and  boil  the  liquid  for  six  hours  in  a  flask  provided  with  a  reflux  condenser.     Th 
cool,  dilute  with  water  and   titrate  with  nKOH,  V.S.     Strength,  19  to  21  per  ceat-l 
H3SO4.     Ejich  mil  nKOH,  V.S,  =0.049045  Gm.  HiSO,.     Each  Gm.  aromatie      '^ 
3.87  to  4.28  mils  nKOH,  V.8.     For  details  «€€  U.S.R.  p.  25. 

The  object  of  Iwiling  the  aromatic  acid  with  wat^r  is  to  insure 
breaking  up  of  the  ethyl  sulphates  into  the  free  sulphuric  acid. 

OFFIOAL  CHEMICALS  ASSAYED  WITH  NORMAL  SODIUM  HTDROZIDB  V.  S. 

Boric  Add, — ^Accurately  weigh  about  2.5  Gm,  well-dried  boric  acid,  dissolvt  b 
water,  add  50  mils  of  glycerin  and  titrate  with  nNaOH,  V.S.  Indicator.  pti«iid* 
phthalein.  Strength,  not 'leas  than  99.5  percent,  HiBOi.  Each  mil  nNaOH,  V,S. 
0.06202  Gm.  HjBO*.  Each  Gm.  boric  acid  -16.04  mils  nNaOH,  V  S  Fur  de 
sec  C.S.P.,  p.  a 

While  the  direct  titration  of  boric  acid  with  alkalies  doe.^  not 
satisfactory  results,  the  addition  of  glycerin  as  suggested  in  the 
just  given  furnishes  accurate  figures, 

OFFICLa    CHEMICALS   ASSAYED   VITH   TENTH-NORMAL  BARIUM   HTDItOIIDt  VJ 

Bentoic  /hie/.— .Vceurately  weigh  about  0.5  Gni   wcU-dried  beasotc  acid,  diiaoivt' 
in  25  mils  of  neutral  dikit^xl  alcohol  and  titrate  with  n/10  Ba(OH)j,  VS.     Ijulicakir, 
phenolphthalein.     Strength,  not  le«s  than  f*9.5  per  cent,  HCtHiOj.     Each  mtil  •/!' 
Biu*>H)r,  VS.  =0.012205   Gm.    HCjH»0,.     Each   Gm.  citric  acid  =81.5  nub  •/! 
Bri(OH)n  V.S.     For  details  »ch*  V,H,F,.  p,  8. 

SalicyHc  ^ctrf. ^Exactly  a«  in  the  ass&y  for  l»enxoic  add,  except  that  1  gnmm»ri 
the  acid  requires  71  9  mila  of  the  B«(OH)i»  V.S. 

Ammonium  Brmoair  ^Weijth  ai-curately  about  0,5  Gm.  of  the  welt-dried  beii»oftle» 
dissolve  in  water,  acidulate,  shake  out  witli  three  portions  of  chloroform,      EN*mpacilt 
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chlorofomiic  extract;  dissolve;  the  residue  in  neutral  diluted  alcohol  and  titrate 
ith  n/iO  Ba(OH)j,  V.i^.     Indicator,  phenol phthalein,     8trength|  not  less  than  96 
per  cent.   NHidHiOt.     Each  mil  n/lO  Ba{OH)t.  V.8. -0.013908  Gm.  NHiCtHiOi 
Each  Gm.  benzoate=70.5  mib  Ba(OH)^  V.S.     For  details,  see  U.S.P.,  p.  42. 

Ammonium  Saliajlate. — Exactly  as  in  the  assay  for  ammonium  benzoate,  except 
that  1  gramme  of  the  ealicylate  requires  6.3.2  mila  of  Ba(OH)a»  V.S. 

OFFIOAt  CHEMICAL  ASSAYED  WITH  TENTH-NORMAL  POTASSIUM  HYDR02QDE.  V.  S» 

Beiaeucaine  Hudrochloride. — Accurately  weigh  0»5  Gm.  of  the  well-dried  hydro- 
chloride in  100  nim  of  neutral  alcohol^  and  titrate  with  n/lO  KOii»  V.S.  Indicator, 
phcnolphthalein.  Strength,  not  less  than  99  per  cent,  CuHjiNOjHCl,  Each  mil 
fi/10  KOH,  VS.  =0.0283  Gm.  C,*H,tNO,HCl.  Each  Gm.  U.S.R  hydrochloride- 
34.9  mils  n/lO  KOH,  V.S.     For  details  see  U.S.R,  p.  77. 

OFFIOAt  CHEMICALS  ASSAYED  WITH  NORMAL  SULPHURIC  AOD*  V.S. 

Ammonia  Water, — Accurately  weigh  about  5  mila  of  ammonia  water,  dilute  with 
water  and  titrate  with  nH,SO\,  V.S.  Indicator^  titmua  or  methyl  orange  T.S. 
Strength,  9.5  to  10.5  per  cent.  XHj.  Each  rail  nHiSO^,  V.S.  =0,01703  Gm.  NH,. 
Each  Gm.,  U.S.P.,  ammonia  water  =5.57  to  6.16  mils  nH,SO*,  V.S.  For  details 
see  U.S.R,  p.  53. 

The  following  chemicals  are  assayed  by  use  of  normal  H38O4  and  an 
outline  of  the  nianipulation,  having  such  detiuls  a*  amount  of  water  used 
(for  which  the  student  should  refer  to  the  pharmacopoeia)  is  given  below. 


C}i«mi««l 


Approxinuite 
quantity 
tftkeD   fcHT 
weighiiic 


Stronger  Ammonia  Water  2  mils 

Potaasium  Bicarbonate 4  Gm. 

Potassium  Carbonate, 3  Gm. 

8odium  Bicarbonate J       3  Gm. 

Monohvdratetl  Sodium  Carbonate   2  5  Gm. 


£»ch  g;r&mme  of 

of  vST     1 


lie&Toot 


Indicator 
employed 


I 


15.85  lu  17.02 

9  9  mils 
14.33  mils 
11. 78  mils 
16.05  mils 


I  Litmus  or  methyl 

vi  orange 

:.    jvI  u range 

Methyl  orange 

Methyl  orange 


The  following  chemicals  are  a8sayed  with  normal  H1SO4  by  *^  residual 
titration;"  that  is,  the  chemical  is  dissolved  in  a  known  excess  of  the 
normal  acid  V.S,  and  the  solution  is  then  titrated  with  normal  KOH, 
Thus  in  the  case  of  Hthium  carbonate  (see  U.S.P.,  p.  258)  we  start  in  with 
SO  mils  nH2S04  which,  of  course^  would  require  50  mils  nKOH  for  neutrali- 
zation. If  we  start  in  with  exactly  1.5  Gm.  Hthium  carbonate  and  dis- 
solve this  in  50  mils  nHiSt>4  and  if  on  titration  10  mils  nKOH  are  re- 
quired for  neutralization,  it  follows  that  50—10  or  40  mils  nHjSO*  were 
used  to  neutrahze  1,5  gm,  lithium  carl>onat«.  Now  the  official  assay 
stat^es  that  each  gramme  of  the  carbonate  requires  26.7  mils  nH?SOi; 
the  L5  grammes  of  our  carbonate  took  40  mils  nH^SO*:  hence  the  real 


ClMmical 


Approximate 

quAQtity 
tak(»o   for 


Eaeh    gramme    ol 

chemical  correapoiuiB 

to  mils  of  V.8. 


Intlioalof 


Ammcmium  Carbonatf . 
Magma  of  M.'ignpsia 
Magnesium  Carbonate 
Magnesium  Oxide 
Zinc  Carbonate  . 
Zmc  Oxide t . « 


2.0  Gm. 
5.0  Gm. 
I  OGm. 
05  Gm. 
1.0  Gm. 
1.5  Gm. 


17.6  to  18.  S  mils 
2.23  to  2.57  mils 
10  44  mils 
47J52  mils 
16  7dmil8 
24  3    mils 


Methyl  orange 
Methyl  orange 
Methyl  orange 
Methyl  orange 
Methyl  orange 
Methyl  orange 
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value  of  our  carbonate  is  40 -s- 26.7.  Finish  the  calculation  and  see 
how  close  to  the  original  weight  the  quotient  is.  Other  chemicals  assayed 
by  "residual  titration"  with  nH2S04  and  nKOH  are  tabulated  below. 
For  details  see  U.S.P. 

In  the  case  of  the  magnesium  carbonate  and  oxide,  the  present  of  traces 
of  the  corresponding  calcium  compounds  are  taken  into  consideration. 
The  following  assay  present  unusual  features  which  are  summarised 
below. 

Solution  of  Ammonium  Acetate. — Accuratel^r  weigh  about  25  mils  of  the  solutkm, 
make  alkaline  with  potassium  hydroxide  solution  and  distil  the  liberated  ammoiua 
into  50  mils  nH2S04,  V.S.  After  the  distillation,  titrate  the  residual  acid  with  nKOH, 
V.S.  Indicator,  methyl  orange.  Strength,  not  less  than  7  per  cent.  NHiCtHiOt. 
Each  mil  nH ,804-0.07707  Gm.  NH4C,H,0,.  Each  Cm.  U.8.P.  solution  -  at  leMi 
0.91  mil  nH,S04,  V.S.     For  details,  see  U.S.P.  p.  237. 

OFFICIAL  chebucals  assayed  with  half-normal  sulphuric  acid  V.S. 

This  reagent  is  used  in  assaying  the  alkali  salts  of  organic  acids  and 
the  manipulation  is  described  in  the  pharmacopoeia  (Part  II,  Test  6). 
The  test  may  be  summarized  as  follows: 

Outline  of  Assay  for  Alkali  Salts  of  Oroanic  Acids. — Accurately  weigh  about  2 
grammes  of  the  salt,  then  carbonize  at  red  heat,  then  extract  the  carbonised  maM 
with  n/2  H^04,  V.S.  properly  diluted  and  titrate  the  filtrate  with  n/2  KOH,  V.S.. 
using  methyl  orange  as  indicator.  From  the  number  of  mils  of  n/2  KOH,  V.S.  used, 
the  number  of  mils  of  n/2  II2SO4,  V.S.  can  be  deduced  and  this  number  times  the  fac- 
tor for  the  particular  salt  in  question,  will  give  the  amount  of  absolute  salt  in  the 
sample  examined.     For  details  see  U.S.P.,  p.  589. 

Caffeine  Sodio-bemoate  is  assayed  for  sodium  benzoate  by  this  method ;  the  phar- 
macopceia  directing  that  the  benzoate  content  must  be  between  50  and  54  oer  cent. 

The  following  chemicals  are  similarly  tested: 


Chemical 


Each  gramme  of  chemical 
to  mila  of  V.S. 


Solution  of  Potassium  Citrate .  . . 

Lithium  Citrate 

Potassium  Acetate 

Potassium  Citrate 

Potassium  and  Sodium  Tartrate . 

Sodium  Acetate 

Sodium  Benzoate 

Sodium  Citrate 

Sodium  Salicylate 


1  57mil8 
21.0  mils 
20  2  mils 
18.3  mils 
14.03  to  14.73  mils 
14.62  to  15.32  mils 
13.72  mils 
20.0  mils 
12.43  mils 


Soidlitz  Powder  is  assayed  with  half-normal  sulphuric  acid  both  for 
sodium  bicarbonate  and  for  potassium  and  sodium  tartrate.  The  first 
assay  is  a  residual  titration;  w^hile  the  second  one  is  the  one  prescribed 
for  alkali  salts  of  organic  acids.     Both  are  outlined  below\ 

Compound  Effervescing  Powder. 

Assay  for  Sodium  Bicarbonate. — Dissolve  2  grammes  of  the  contents  of  the  blue 
paper  in  wiiter,  ad(i  20  mils  of  7i/2  II2SO4,  V.S,,  boil  until  about  one-half  of  the  original 
volume  rciniiins,  then  titrate  the  excess  of  acid  with  n/2  KOH,  V.S. ;  using  phenolph- 
thalein  as  indicator.     Strength,  23  to  27  per  cent.  NaHCOs. 

Each  mil  n/2  H2SO4,  V.S.  =0.0420  Om.  NallCO,.  Each  Gm.  seidlita  mixture 
=  5.28  to  G.43  mils  n/2  H,S04,  V.S. 

Assay  for  Potassium  and  Sodium  Tartrate. — Treat  2  grainnies  of  the  contents  of 
the  blue  pawT  as  direct^jd  in  the  assay  for  alkali  salts  of  organic  acids.  (See  above.) 
Assay  should  show  73  to  78  per  cent.  KNa(%H406. 
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OFFICIAL  CHEHICALS  ASSAYED  WITH  TENTH-NORMAL  SULPHURIC  ACID 

SoltUion  of  Calcium  Hydroxide. — Titrate  50  mils  of  the  solution  with  n/10 
HtSOiy  V.S.  Indicator,  phenolphthalein.  Strength,  not  leas  than  0.14  per  cent. 
Ca(pH),. 

Each  mU  n/10  H,S04,  V.S. -0.0037  Gm.  Ca(OH),.  Each  mil  U.S.P.  solution 
-0.38  mil  n/10  HtSO*,  V.S.     For  details  see  U.S.P.,  p.  239. 

Zinc  Stearate. — Accurately  weigh  about  1  Gm.  zmc  stearate,  boil  with  50  mils 
n/10  HjSOi,  V.S.  for  ten  minutes  and  then  cool.  Titrate  excess  of  acid  with  n/10 
KOH,  V.S.     Indicator,  methyl  orange.     Strength,  13  to  15.5  per  cent.  ZnO. 

Each  mil  n/10  HjSOi,  V.S.  -0.00406  Gm.  ZnO.  Each  Gm.  U.S.P.  stearate  -32 
to  38.1  mils  n/10  HsSOi,  V.S.    For  details  see  U.S.P.,  p.  494. 

OFFICIAL  CHEBnCALS  ASSAYED  WITH  NORMAL  HYDROCHLORIC  ACID  V.S. 

Poiaasium  Hydroxide. — Accurately  weigh  about  10  Gm.  potassium  hydroxide, 
dissolve  in  water,  add  barium  chloride  solution,  to  precipitate  sulphates  and  car- 
bamates, filter  and  titrate  exactly  one-fifth  of  the  filtrate  wim  nHCl,  V.S.  Indicator, 
phenolphthalein.     Strength,  at  least  85  per  cent.  KOH. 

Each  mil  nHCL  V.S. -0.05611  Gm.  KOH.  Each^Gm.  U.S.P.  hydroxide -15.15 
mils  nHCl,  VS.     For  details,  see  U.S.P.,  p.  339. 

Resembling  the  assay  just  given  are  the  following: 


Chemical 


Approximate 
quantity 
taken  for 
weighing 


Each   cramme   of 
chemical  corresponds    ! 
to  mils  of  V.S.         I 


Indicator 


Sohitionof  Potassium  Hydroxide 

Sodium  Hydroxide 

Solution  of  Sodium  Hydroxide . 


20  Gm. 
10  Gm. 
20  Gm. 


0.8  mU 
22.5  mils 
1.12  mils 


Phenolphthalein 
Phenolphthalein 
Phenolphthalein 


The  assays  for  borax  and  for  sodium  cacodylate  are  simple,  direct 
titrations.     These  may  be  summarized  as  follows: 

Sodium  Borate. — Accurately  weigh  about  5  Gm.  sodium  borate,  dissolve  in  water 
and  titrate  with  nHCl,  V.S.  Indicator,  methyl  orange.  Strength,  52.32  to  54.92 
per  cent.  NasBiOT. 

Each  mil  nHCl,  V.S.  =0.1010  Gm.  Na,B407.  Each  Gm.  U.S.P.  borate -5.18 
to  5.44  mils  nHCl,  V.S.     For  details  see  U.S.P.,  p.  385. 

Sodium  Cacodylate. — Accurately  weigh  about  2.5  Gm.  sodium  cacodylate,  neutralize 
the  solution  and  titrate  with  nHCl,  V.S.  Indicator,  methyl  orange.  Strength,  72  to 
75  per  cent.  Na(CH,),A80,. 

Each  mil  nHCl,  V.S.  =0.1600  Gm.  Na(CH,),.\sO,.  Each  Gm.  U.S.P.,  cacodylate 
-4.5  to  4.69  Gm.  nHCl,  V.S.     For  details  see  U.S.P.,  p.  386. 

OFFICIAL  CHEMICALS  ASSAYED  WITH  HALF-NORBIAL  HYDROCHLORIC  ACID  V.S. 

Strontium  Salicylate. — Accurately  weigh  2  Gm.  well-dried  strontium  salicylate, 
carbonize  at  red  heat,  extract  carbonized  residue  with  30  mils  n/2  HCl,  V.S.  and  then 
titrate  the  filtrate  with  nKOH,  V.S.  Indicator,  methyl  orange.  Strength,  at  least 
99  per  cent.  Sr(C7H»0,),-t-2H,0. 

Each  mil  n/2  HCl,  V.S.  =0.99435  Gm.  Sr(C7HsO,)2  -h  2H,0.  Each  Gm.  U.S.P. 
.salicylate  =9.90  mils  n/2  UCl,  V.S.     For  details  see  U.S.P.,  p.  414. 

Calcium  Lactate. — Accurately  weigh  about  2  Gm.  lactate,  incinerate,  dissolve  the 
residue  in  50  mils  n/2  HCl  V.S.  and  titrate  the  acid  liquid  with  n/2  KOH,  V.S. 
Indicator,  methvl  orange.     Strength,  not  less  than  98  per  cent.  Ca(C|H|Os)t. 

Each  mil  n/2  HCl,  V.S.  =0.05454  Gm.  Ca(C,H»0,),.  Each  Gm.  U.S.P.  lactate  - 
17.97  mils  n/2  HCl  V.S.     For  details  see  U.8.P.,  p.  94. 

lODOMETRY 

By  this  term  we  mean  those  volumetric  assays  in  which  we  use 
volumetric  solution  of  iodine  or  volumetric  solution  of  sodium  thio- 
sulphate,  or  both. 


Ill^^^ 
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As  already  explained  (p.  378),  iodine  in  solution  is  decolorized  by 
use  of  sodium  thiosulphate,  and  this  decoloration,  like  all  chemical 
actions,  takes  place  between  definite  proportions  of  the  two  chenaicak, 
the  equation  being: 

I2     -h     2Na,S/),5HiO     =     2XaI     4-     Na,S40«     -h     lOH/). 
2X126.92         2X248.22 
or  253.84         or  496.44 

We  see  from  this  equation  that  253.84  Gm.  iodine  take  496.44  Gm. 

crystallized   sodium   thiosulphate   to   complete   the   reaction — to  ooin- 

pletely   decolorize  it.     Therefore,   if  we   prepare   a   decinormal  iodine 

solution  (12.69  Gm.  to  the  Uter),  we  can  calculate  that  this  12.69  Gm. 

12  69 
iodine  will  take  o^-^  X496.44  =  24.82  Gm.  sodium  thiosulphate,  whidi 

amount  is  exactly  the  quantity  needed  to  make  1  liter  of  decinonnal 
sodium  thiosulphate  solution.  Hence  equal  volumes  of  the  two  ded- 
normal  solutions  exactly  react  with  each  other. 

In  titrating  iodine  solution  with  thiosulphate  solution  we  either 
add  the  thiosulphate  solution  until  the  brown-yellow  color  of  the  iodine 
is  discharged,  or,  better  still,  we  use  as  indicator  starch  mucilage,  which 
we  have  already  learned  strikes  a  deep  blue  color  with  iodine  (p.  378). 
The  moment  all  the  iodine  in  a  given  solution  is  taken  up  by  the  thio- 
sulphate, the  blue  color  is  discharged. 

Were  the  sole  use  of  iodine  solution  and  thiosulphate  solution  the 
estimation  of  the  strength  of  these  two  chemicals,  the  value  of  iodome- 
try  would  be  Umited.  Far  more  extended,  however,  is  its  applicatioD, 
because  of  the  fact  that  iodine,  when  treated  with  reducing  agente^  is 
converted  into  hydriodic  acid  or  iodides,  as  shown  in  the  foUofong 
equations: 

(a)  I,     +     SO,     +    2H,0     =     2H1     -h     HjSO*. 
Sulphurous  oxide.      Hydriodic  Sulphuric 

acid.  acid. 

(6)  21,     -h     As,0,     +     2H,0     -     4HI     -f-     As,0*. 

Areenous  Arsenic 

oxide.  oxide. 

(c)  I,     +     Fe     =     Fel,, 

and  thus  loses  its  ability  to  color  starch  mucilage  blue.  Hence  if  we 
treat  a  known  excessive  quantity  of  iodine  solution  with  any  of  the 
reducing  agents  just  mentioned,  by  titrating  the  excess  of  iodine  remain- 
ing after  the  reaction  with  thiosulphate  solution,  we  can  calculate  how 
much  iodine  was  used  by  the  reducing  chemical  and  thus  estiaiate  the 
amount  of  chemical  itself. 

On  the  other  hand,  potassium  iodide  when  treated  with  oxidiiiof 
agents  liberates  a  proportional  quantity  of  its  iodine,  as  is  shown  in  the 
following  equations: 

(d)  KI     -h     Br     =     KBr     -h     I. 
(c)  KI     -h     CI     =     KCl     -h     I. 

(/)  3K1    -h     CrO,     +     6HC1     =     CrCl.     +     3Ka     +     3H,0    +   U 

Chromic 
oxide. 

to)  Kl     +     FeCla     =     Fea,     +     KCl     -f     1. 

Ferric 
chloride. 

hy  titrating  this  liberated  iodine  with  thiosulphate  solutioD  tk 
of  the  oxidizing  agent  can  be  deduced. 
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The  pharmacopopial  preparation  of  decinormal  iodine  solution  and 
of  decinormal  t Mosul phate  solution  are  ^Jveu  l>el<>w, 

TENTH-NORMAL    IODINE    VOLUMETWC   SOLUTION 

I  =  126.92     12.692  Gm.  in  1000  mils 
Candermed  Reeipe. 

Either  dissolve  exactly  12.692  Gm,  purified  iodine  in  a  solution  of  18  Gm.  polassiuin 
iodide  in  300  mils  of  distilled  water;  finally  dilutinjE  to  lOOO  mils.  Or,  dissolve  about 
14  Gm.  iodine  U.S. P.  in  a  solution  uf  potassium  iotlide  and  water;  diluting  the  solution 
to  1000  mils.  In  the  latter  ea^,  the  iodine  solution  is  standardised  with  tenth<normal 
sodium  thiosulphate  solution  (see  p,  892)  and  is  then  diluted  to  exactly  tenttx-normal 
strength.     For  details  see  r.S.P.,  p.  56L 

The  pharmacopoeia  gives  equivalent  factors  for  sixteen  chentioals  assayed  with 
tenth-normal  iodine  V.S.  In  the  case  of  five  of  these*  mercuroua  chloride,  HgGl;  mer- 
curous  iotlide,  Hgl;  mercury  (*^ou8"  form)  H^;  and  go<lium  thiosulphate  (anhydrous 
and  cryBtalline)  the  factor  (grammes  of  chemical  represented  by  1  mil  of  tenth-nor- 
mal iodin^)  is  fhe  molecular  weight  of  the  chemical  diMed  by  10,000. 

In  the  case  of  aix  of  the  chemicals^-antimony  and  potassium  tartrate  K{SbO)- 
C^HiOft-M^HjO;  arsenic  iodide*  AsL;  potassium  stdphate,  K,SO« -h 2 HiO;  sodium 
bisulphite,  NaHSd;  sodium  sulphate,  Na^SOs;  and  sulphur  dioxide,  SO* — the  factor 
18  the  molecular  wei{jhl  dimded  bxj  20,000;  with  iron  (in  ferrous  compounds  and  arsenic 
(in  compounds)  the  factor  is  the  aimnic  it^Jfhi  dii^ided  by  20,000;  in  the  case  of  arsenic 
in  oxide  AsiOj  and  of  calcium  sulphide,  CaS,  the  factor  is  molecular  weight  dimded 
by  40.000;  while  in  the  c^ise  of  acetone  (CHi)3CO,  the  factor  is  the  nwieeuUo'  weight 
dmdcd  by  60,000. 

TENTH -NORMAL  SODIUM  THIOSULPHATE  VOLUMETRIC  SOLUTION 

Na  AO, -F5HjU  - 248.22     24.822  gm,  in  1000  mils 
Cmuimsed  Rtcipe. 

Dissolve  ab<mt  30  Gm,  sodium  thiosulphate  in  enough  distilled  wat^^r  to  make 
1  hter,  standardize  the  solution  by  titration  with  tenth-normal  potassium  dichro- 
mate  V.S.,  pota^ssium  iLMJide  and  sulphuric  acid  (see  below,j  and  then  dilute  the  solu- 
tion^ so  that  each  mil  corresponds  with  one  mil  of  the  dichromate  solution.  For 
details,  includiiig  preservation  of  solutions,  see  U.S. P.,  p.  574.  The  pharmacopoeia 
|dvea factors  for  thirteen  cheniicals  assayed  with  tenth-normal  sodium  thiosulphate  \\S. 
lliese  include  four  elements— chlorine,  bromine,  iodine  and  ferric  iron — the  factor 
(^ammes  of  chemical  represented  by  1  mil  of  the  thiosulphate  solution)  ia  tlie  atomic 
'  }}il  divided  by  10,000;  two  compounds^ — copper  sulphate  (anhydrous  and  crystalline) 
le  factor  for  wliich  is  the  molecular  ii?eighl  divided  by  10,000;  three — lead  peroxide 
sodium  arsenate  (anhydrous  and  cn,^alline) — the  factor  for  which  is  the  molecular 
}ht  divided  by  20j)00;  one — chromium  trioxide — the  factor  for  which  is  the  maUcular 
}hi  diHded  by  30,000;  two — potassium  bromate  and  potassium  dichromate — ^the 
or  for  which  is  the  mcHecidar  weight  divided  by  60,000  and  lastlyt  one — the  iodine 
content  of  thymol  iodide — where  a  special  value  obtains. 

TWO-HUNDREDTH-NOItMAL  SODIUM  THIOSULPHATE  VOLUMETRIC  SOLUTION 

NatS,0,4-oH,0 -248.22     L2411  Gm.  in  1000  mils 
Condensed  Hectpe. 

Dilute  25  mils  of  tenth^normal  sodium  thiosulphate  V.B.  with  enough  distilled 
'let  to  make  a  liter.     This  solution  may  be  stancfftrdized  with  tenth-normal  potas- 
itn  dichr^jniate  V^S.,  potassium  iodide  and  sulphuric  acid.     For  details  see  tt.S^P,, 
p.  675, 

The  pharmacopceia  nves  the  equivalent  factor  for  elemental  iodine  and  for  iodine 
from  thyroid  glands.  The  fi*?ures  are  obviously  one-twentieth  the  factors  for  the 
tenth-normal  thioaulpliate  solution. 

The  arithmetic  of  the  siandardization  of  the  tenth-normal  thiosul- 
phate solution  is  worthy  of  explanation. 

On  p,  892  (equation  /)  we  find  that  ehroimum  trioxide  UberationB  io- 
dine from  potassium  iodide.  Potassium  tlichromate  in  acid  soiution  does 
likewise,  the  equation  being 

K*Cr,0»  4*  OKI  +  6H,80i  =  Cr,(SOtJi  +  3K.80,  +  6H,0  -h  31, 
294.20  6  X  I2e.0 
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From  this  equation,  we  learn  that 

6  X  126.9  Gm.  I     -  294.20  Gm.  KtCrtOi 
126.9  Gm.  I      -    49.033  Gm.  KsCrtOr 
12.69  Gm.  I   -    4.9033  Gm.  K,CrsOT. 
Hence  1000  mil  n/10  iodine  (12.69  Gm.  to  the  liter)  -  4.9033  Gm.  KsCrtOT 

1  mil  n/10  iodine  »  0.0049033  Gm.  KsGrsOr. 

As  1  mil  of  tenth-normal  thiosulphate  V.S.  is  necessary  to  decolorize 
1  mil  of  tenth-normal  iodine  V.S.  and  as  1  mil  of  tenth-normal  dichromate 
V.S.  contains  0.0049033  Gm.  K2Cr207,  it  follows  that  in  the  thioBulpbate 
assay  each  mil  of  an  exactly  tenth-normal  thiosulphate  V.S.  corresponds 
to  1  mil  of  tenth-normal  dichromate  V.S. 

OFFICIAL  DIRECT  ASSAYS  WITH  TENTH-NORISAL  SODIUM  THIOSULPHATE  YJ&. 

Iodine, — Accurately  weigh  about  0.5  Gm.  powdered  iodine  and  diasolve  in  an 
aqueous  solution  of  potassium  iodide.  Dilute  this  with  water  and  titrate  with  n/10 
thiosulphate  V.S.  Indicator,  starch  paste.  Strength,  99.5  per  cent.  I.  Each  mil  n/lO 
Na.S,0»,  V.S.  =0.01269  Gm.  I.  Each  Gm.  U.S.P.  iodine -78.4  mils  NaiS,Oi.  V.S. 
For  details  see  U.S.P.,  p.  229. 

Like  the  foregoing  are  run. 

Tincture  of  Iodine. — Five  mils  are  taken  (not  weighed).  This  amount  should  take 
from  25.6  to  29.55  mils  of  V.S. 

Compound  Solution  of  Iodine. — Ten  grammes  are  taken  and  are  accurately  weighed. 
Each  gramme  should  take  3.8  to  4.0  mils  of  V.S. 

OFFICIAL  DIRECT  ASSAY  WITH  TENTH-NORHAL  IODINE  V.S. 

Sodium  Thiostdphate. — Accurately  weigh  about  1  Gm.  sodium  thiosulphate,  dis- 
solve in  distilled  water  and  titrate  with  n/10  iodine  V.S.  Indicator,  starch  paste. 
Strength,  63.07  to  67.48  per  cent.  Na,S,0,.  Each  mil  n/10  iodine  V.S.  -  0.015814  Gm. 
Na,S,Oi.  Each  Gm.  ILS.P.  thiosulphate  =  39.9  to  42.7  mils  n/10  iodine  V.S.  For 
details  see  U.S.P.,  p.  401. 

In  the  assays  which  follow  the  chemical  or  preparation  is  titrated 
directly  with  n/10  iodine  V.S.  The  first  two  are  given  in  detail,  while 
last  three  are  tabulated.     For  details  concerning  these  see  U.S.P. 

Arsenic  Trioxide. — Accurately  weigh  about  0.2  Gm.  well-dried  arsenic  trioxkk. 
dissolve  in  boiling  water  with  the  aid  of  sodium  hydroxide  solution.  Carefullv  neu- 
tralize the  arsenical  solution;  add  2  Gm.  sodium  bicarbonate  and  then  titrate  with  n/10 
I. V.S.     Indicator,  starch  paste.      Strength,  at  least  99.8  per  cent.  .\stOs. 

Each  mil  n/10  I.V.S.  =  0.004948  gmi  Afl,0,. 

Each  Gm.  U.S.P.  oxide  =  210.7  nuls  n/10  I,  V.S. 

Solution  of  Arsenous  Acid. — Accurately  weigh  about  20  mils  of  the  solution  dihito. 
with  water,  add  2  Gm.  sodium  bicarbonate  and  titrate  with  n/10  iodine  V.S.  Indi- 
cator, starch  paste.     Strength.  0.975  to  1.025  per  cent.  AbsOs. 

Each  mil  n/10  iodine  V.S.  =  0.004948  Gm.  AssO*. 

Each  Gm.  U.S.P.  solution  =  1.97  to  2.07  mils  n/10  iodine  V.S.  For  details  spe 
U.S.P.,  p.  237. 


Chemical  (to  all,  aodium  bioarbon- 
atn  are  added) 


Approximate 
quantity 
taken   for 
weiKhinK 


Each   gramme   of 

chemical   correaponda 

to  mils  of  V.S. 


Indicator 


Antimony       and 

Tartrate. 
Solution  of  Arsenic  and  Mercuric 

Iodide. 
Solution  of  Potassium  Arsenite. 


Potassium      0 . 5  Gm. 


25.0  Gm. 
20.0  Gm. 


59.3  mils 

0.42  to  0.46  mils 
1.97  to  2.07  mils 


Starch  paste 

Starch  paste 
Starch  paste 


The  following  are  residual  titrations,  a  definite  excess  of  n/10  iodine 
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V.S,  being  employed  and  the  surplus  of  free  iodine  remaining  after  the 
reduction  reaction  is  then  titrated  with  n/10  thiosulphate  V.S.  Taking 
as  tani^ible  example,  the  assay  for  exsiccated  sodium  sulphite  given  below, 
if  we  take  exactly  0.3  gramme  of  that  chemical,  treat  it  with  50  mils  of 
n/10  iodine  V,S.  and  find  on  residual  titration  that  the  excess  iodine 
requires  7.2  mils  n  10  thiosulphate  V.S.  for  decolorization.  it  means  that 
50  —  7,2  or  42.8  mils  n  '10  iodine  V.S.  were  used  for  reducing  0.3  gramme  of 
the  sulphite.  Compare  this  result  with  the  number  of  mils  of  n/10 
iodine  required  to  decolorize  1  gramme  of  sulphite. 

ExnccQled  Sodium  Sulphite, — ^Accurately  weigh  about  0,3  Gm.  exsiccaled  sulphite, 
and  add  it  to  50  mils  n/\Q  iodine  V.S.  After  complete  solution,  titrate  with  n/10  Naf- 
SiOj*  V.S,     Indiciitor,  stArch  paste.     Strength,  at  least  90  per  rent.  NaTSOr 

Each  mil  n/lO  irMliru*  V.S.  =0.006304  Gm,  NajSjO,. 

Each  Gm.  U.S.R  sulphite  =  142,8  mils  n/10  iodine  V.8,  For  detaib  see 
tT.SP,,  p.  400. 

MM  Mercuroiis  Chloride.— AccuT&ieiy  weigh  about  1  Gm.  well-dried  chloride,  and 
mix  it  with  water  and  then  with  50  mils  n/10  iodine  V.S.  to  which  a  solution  of  potas- 
aium  icxiide  has  been  added.  After  romplet-e  solution  has  taken  plac«,  titrate  with 
n/lO  NaaSiOi,  V.8.  Indicator,  starch  paste,  Strenisth,  at  leant,  99,6  per  cent. 
HgCl.     Each  mil  n/10  iodine  V.S.  =0,0236  Gm.  HrCL 

Each  Gm.  U.S.R  chloride  -  42.2  mils  n/10  ii»diiie  V.S.  For  detail  see  U.S.  P.  p.  216 


OFFIOAL  OXIDATION  ASSAYS  VTTH  TENTH-NORMAL  SODIUM  THIOSULPHATE  V.S. 

YfUair  Mercurfntfi  Iodides—hike  ralomel  Onr  ti^rammc  rnrresponds  to  30.2  mila 
V.8. 

Mtrcuric  SnlicyUiU. — Accurately  weigh  about  0.5  Gm.  mercuric  salicylate  and 
dissolve  it  by  digestion  in  a  mixture  itf  sulphuric  and  nitric  acids.  Dilute  the  solution 
with  wat^r.  oxidize  it  with  solutitjri  of  hydrogen  dioicide,  then  add  diluted  hypophos- 
phorotis  acid,  and  soditim  chloride.  Collect  and  wash  the  resulting  precipitate,  then 
transfer  it  to  a  fli^^k  ncld  oO  mils  nf\0  I.V  S  and  an  aqueous  solution  of  potassium 
iodide.  After  the  precipitate  has  dissolved,  titrate  the  mixture  with  n  / 10  NasSaOi,  V.S. 
Strength,  54  to  59.5  per  cent.  Hg.  Each  mil  n/lO  iodine  S.  «0.0200  Gm.  Hg.  Each 
Gm.  IT.S.P.  salicylate -26.0  to  20.7  mils  n/10  iodine  V.S.  For  details  see  T.^R, 
p.  219. 

The  following,  while  a  res^idual  reduction  assay  with  n/10  iodine  V,S. 
is  so  complex  that  an  outline  of  the  phannacopGeiai  text  is  given*  It  de- 
pends  upon  the  precipitation  of  the  sulphide  as  cadmium  sulphide  and  the 
titration  of  this  precipitate  with  n/10  iodine  V.S. 

Crude  Calcium  Sulphide. — Accurately  weigh  about  0.2  Gm.  crude  sulphide,  mix  it 
with  distilled  water  and  with  10  per  cent,  ammonium  chloride  solution.  After  shaking 
add  10  per  cent,  cadmium  chloride  solution  and  again  shake.  Then  add  acetic  acid, 
warm  on  a  water-batli  fur  fifteen  minutes,  after  which  »:«>llcrt,  and  wash  the  resulting 
precipitate^  which  is  then  mixed  with  50  mils  i>f  n/lO  iodine  V.S.  and  with 
hvdrochlonc  acid  and  water.  Finally  titrate  the  excess  of  iodine  with  n/10 
iJa,S,0,,  V.S.    Strength,  at  least  55  per  cent.  CaS. 

Each  mil  n/10  LV.S.  =0  003507  Gm.  CaS.  Each  Gm.  U.aP.  sulphide- 152.5 
mils  n/10  I.  V.S.     For  detaib  see  IS.  P.,  p.  94. 

The  following  assay  is  based  upon  the  fact  that  acetone  plus  alkali 
plus  iodine  yields  iodoform  (p.  583).  A  known  excess  of  n/10  iodine  V.S- 
19  employed  in  assay  and  the  free  Iodine,  remaining  after  the  acetone  has 
been  converted  into  iodoform,  is  titrated  with  n/10  thiosulphate  V.S. 

Ac^Ume. — Accurately  weigh  about  1  mil  iif  acetone  and  diasolve  in  enough  di»* 
tilled  water  to  make  1  liter.  Treat  25  mil»  of  this  t»olutii>n,  with  25  mils  of  nKOH, 
V.8.,  theji  add  35  mils  n/lO  iodine  V.S,  and  let  stand.  Then  acidulate  with  nHCI, 
V.iS.  and  titrate  with  n/lO  Nai8«0|,  V*S.  Indicator,  starch  pBite.  A  blank  ex* 
periment  must  be  run  at  the  same  time. 

Each  mil  n  10  iodine  V  8,  consumed -0.000967  Gm.  C.HtU.  Each  Gro. 
U.S. I',  acetone » 1023  mib  n/10  iodine  VS. 
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Chlorinated  Lime. — Weigh  accurately  in  water,  between  3  and  4  Gm.  chlonfmltd 
lime,  mix  with  water,  take  oDe-^tenth  of  the  mixture,  add  potaasium  iodide  and  aevtie 
acid  and  then  titrate  the  liberated  iodine  with  n/10  NaiStO«,  V.8.  Indicator,  ftarelfc 
paste.     Strength^  at  least  30  per  cent,  available  chlorine. 

Each  mill  n/10  Na^SjOx,  VS,  =0,003546  Gm.  CI. 

Each  Gm*  U.S.P.  lime  ^84.6  mils  (n/lO  NatS»Oi,  V.S.  For  deUili  tee  UAP. 
p,  96, 

Similar  to  this  assay,  treatment  of  the  chemical  with  potaaaiiim 

iodide  and  acetic  acid  and  final  titration  of  the  liberated  iodine  with 
n/10  thiosulphate  V.S.,  are  the  one^  outlined  below.  For  detail*^  in  PMxh 
case  see  U.S. P. 

Soluiitm    of  ChhrinaUd    Soda. — Use    7    grammes,   a^ourau^tv    wf«gntii 
gramme  corresponds  to  7  mils  thioisulphat'e  V.S. 

Copper  Sulphate, — Uae  1  gramme,  accurately  weighed.  Thia  amount  r<i>rr««poiid* 
to  41.83  mib  tniosulphate  V,S. 

The  assays  which  follow  resemble  the  three  just  given  except  that 
the  iodine  is  liberated  from  potassium  iodide  by  treatment  ^4th  hydro- 
chloric acid  instead  of  acetic  acid. 

Ferric  Chloride. — Accurately  weigh  about  1  Gm.  ferric  chlonde,  dissolve  in  water, 
add  hydrochloric  acid  and  potassium  iodide  and  after  digiestion  at  40*C.,  titrate  tht 
liberated  iodine  with  n/10  NasSjOs,  V^S.  indicator,  stttrch  paste.  StR*nirth.  at  lo 
20  per  cent.   Fe. 

Each  mil  n/10  NaiSiOi  ^0.005584  Gm.  Fe. 

Each  Gm.  U.aP.  chloride  =35.8  mils  n/10  Na»S»Oi,  V.8.     For  detmU  ms  L\Si 

p.  im. 


Cheiftieal 


ApprujciniA(« 

iimount 

takiniE   for 


Solution  of  Ferric  Chloride . , 
Tincture  of  Ferric  Chloride .  . 

Solution  of  Ferric  Sulphate  .  . 
Solution  of  Ferric  Subsulphate 
Iron  and  Ammonium  Citrate. 
Iron  and  Quinine  Citrate  .... 

Ferric  Phosphate 

Sodium  Arsenate 

Exsiccated  Sodium  Arsenate. 
Solution  of  Sodium  Arsenate  . 
Chromium  Trioxide     ....... 


2  0  Gm 
5  0  mils 

15  Gm. 
1.5  Gm. 
10  Gm. 
10  Gm. 
10 
0  5 
0  3 
30  0  Gm. 
O.lSGm. 


Gm. 
Gm 
Gm. 


rb«rnicMil   cormpootU 
to   tniU  of   V  ,i4 


17  9  to  19.7  mils 
I  Each  mil  =5.1  to 

5.9  mils  V.S.] 
17  9  to  19  7  mils 
23.3  to  25  1  mils 
2S.6  to  32  2  mils 
24.18  mils 
21  5    mils 
63.44  to  66  59  mils 
105.4    mils 
1.05  to  1   10  mils 
285  0    mils 


Starch  paMie 
Starch  paste 

Starch 
Starch 
Starch 
Starch 
Btareh 
Starch 
Starch 
kHarch 
Starch 


For  details  concerning  these  see  U.8.P. 

Thymol  Iodide, — Accurately  weigh  about  0.25  Gm.  well-dried  i^Htii 
about  3  Gm.  anhydrous  stxlium  carbonate  and  carboni2e  at  red  heut.      5 
residue  with  hoihrig  distilled  water,  oxidize  the  warmed  aqueous  liquid  with  ^i^ 
permanganate  solution,    remove  excess  of  permanganate  bv   uddiliun   of 
dilute  with  water  and  then  filter.     To  exactly  one-half  of  the  filtrat*\  a<M 
sulphuric  acid  and  potassium  iodide  and  then  titrate  the  liberaUnl 
NajSaOi,  V.S.     Indicator,  starch  paste.     Strength,  at  least  43  per  cei^ 
mil  n/10  Na,S,0,,  V.S.  =0,002115  Gm.  I.     Each  Gm.U.aP.  iodidc-203.3  mila  a^  10 
NazSaOi,  V.S.     For  details  see  U.S.P.,  p.  442. 

The  object  of  the  thymol  iodide  assay  given  above  is  first  to  convert 
the  organic  iodide  into  inorganic  sodium  iodide  and  then  to  oxidise  thk 
iodide  to  iodate  by  treatment  with  potassium  permangAnale,  The 
resulting  iodate  is  then  treated  with  potassium  iodide  and  milphutie 
acid  and  the  liberated  iodine  is  then  titrated  with  n/10  thiosulphale  V^ 
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OFFICIAL  ASSAY  WITH  TWO-KUHDREDTH-NORMAL  SODIUU  TmOSULPHATE  V,S. 

Dried  Thyroids. — Fuae  1  Gm.  dried  thynjids  with  a  mixture  of  potaaaium  carbonate, 
sodium  carbonate  and  ]>ot&ssium  nitrate,  \Mien  the  mixture  is  completely  carboaued 
dissolve  the  residue  in  warmed  distilled  water.  Then  add  solution  of  chlorinated  soda 
and  phosphoric  acid,  dilute  with  water  and  boil  for  one-half  hour.  After  <  oohnp  thf 
liquid,  add  to  it  potassium  iodide  and  titrate  the  iiberate<l  iodine  with  n/200  Na-SjOi, 
V.S,  Indicator,  starch  paste.  Strength,  0. 17  to  0,23  per  cent,  iodine.  Each  mil  n/200 
NaAO,,  V.S. -0.0000105  Gm.  iodine.  Each  Gm.  U.S. P.  thvToidi4  =  16.07  to  21.74 
miFs  n/200  Na^tOi,  V.8.     For  details  see  U.S.P.»  p.  443. 

This  assay,  like  the  one  for  th>Tiiol  iodide,  is  ba^ed  upon  the  eonversion 
of  the  organic  into  inorganic  iodide,  the  oxidization  of  this  to  iodate,  the 
treatment  of  this  with  potassium  iodide  and  phosphoric  acid;  and  the 
final  titration  of  the  liberated  iodine  with  n/200  Thiosulphate  V.S. 

OZIDATIOH  ASSAYS  WITH  TENTH-RORMAL  POTASSIUM  PERBXANGANATE  V,  S. 

We  have  already  learned  (p.  369)  that  potassium  permanganate 
is  a  powerful  oxidizer,  and  that  a  solution  in  the  process  of  oxidation 
loses  its  characteristic  purple  or  rose  tint; — ^becomes  decolorized.  This 
phenomenon  is  employed  in  the  volumetric  estimation  of  oxidizable 
substances,  known  quantities  of  such  substances  being  added  to  volu- 
metric solution  of  potassium  permanganate  until  a  permanent  pink  tint 
ensues.  In  other  cases  advantage  is  taken  of  the  fact  that  oxalic  acid 
decolorizes  potassium  permanganate,  and  by  mixing  chemicals  that 
react  with  oxahc  acid  with  a  known  quantity  of  volumetric  solution  of 
that  acid  and  titrating  the  excess  of  the  acid  with  permanganate,  the 
quantity  of  acid  used  in  combining  with  the  particular  chemical  can 
be  deduced  and  the  andount  of  the  chemical  calculated. 

Before  discussing  the  arithmetic  of  such  calculation  it  may  be  well 
to  give  an  outline  of  the  official  method  of  making  deci normal  perman- 
ganate solution: 

TENTH-NORMAL  POTASSIUM  PEItMANGAHATE  VOLaMETIHC  SOLtmOW 

KMn04  =  158.03.  3. 1006  Gm.  in  1000  mila. 

Condensed  Recipe. 

Mix  3.3  Gm.  potasaium  permanganate  U.S.P.  in  lOOO  mils  of  distilled  water  and 
boil  about  o  minutes.  Pluf^  the  flask  with  absorbent  cotton,  let  stand  two  da>*s»  and 
then  decant  the  clear  liquid,  which  is  to  b^  standardized  and  then  dilute  to  exactly 
tenth-normal  strength  with  a  special  distilled  water,  wliich  has  been  treated  with  per- 
manganate l>efore  hcttiK  distilled.  The  pharmacopcpLa  permits  two  methoda  of  standi 
ardization  of  the  tenth-normal  permanganate  V.S.  In  one,  0.3  Gm.  well-dried  sodium 
oxalate  is  disaolved  in  water,  acidulated  with  sulphuric  acid  and  then  titrated  with 
the  permanganate  V.S.  imtil  a  permanent  pink  color  is  obtained.  Each  0.0067  Gm. 
oxalate  is  equivalent  to  1  mil  of  exactly  n/10  KMn04,  V.S.  The  second  method 
cx>nsists  in  treating  25  rniU  of  the  permanganate  V.S.  with  potassium  iodide  and  auU 
phuric  acid  and  tlien  titrating  the  liberated  iodine  with  tonth-ii  '        '  '     ►- 

sulphate  V.S.     Eiich  25  mils  n/10  KMn04i  V.S.  is  equivalent  U^  i: 
V.h.     The  pharmacopaia  discusses  the  arithmetic  of  the  stana^iii/.i.*  ui  .i..ii   .  lie 
dthition  uf  tlie  perm Lingan ate  V.S.   (see  also  below)  and  directs  how  the  finished 
solution  ahoutd  bo  krpt.     For  detail*  see  U.S.P.,  p.  568. 

The  phnrmuciiprna  also  gives  equivalent  factors  for  13  chemicals  assayed  with 
tetith*normal  pola.ssmm  permanganate  V.S,  lu  the  case  of  four  of  these— ferrous 
carbonate,  ferrous  oxide,  and  ferrous  sulphate  < anhydrous  and  crystalline)  the  factor 
(^ran»mr<»  nf  chennral  represent*^  bv  1  miJ  of  tenth-normal  permanganate  V.S.) 
'    r'  V  '  '         :  '        ]i\,WO.     With  five— calcium  oxide 

11  nitrite  and  sodium  oxalate — the 


ehl 

divi  :     .    .  ,   :.. ..;,...'  '■',        1  ..■■    .    ^ 

and  oxygen.     The  (eict^r  lor  the  former 
that  of  this  tatter  is  fAc  aiomic  weight  divni' 
67 


•itr  weiffht  dunded  6y  10,UU0,  whih 
iiOO* 


898 


PMNCI 


>F  PHARMACY 


It  will  be  seen  from  the  above  outline  that  the  potassium 
nate  solution  is  standardized  by  two  methods — the  one,  the  use  of  i 
oxalate;  the  other,  by  utilizing  the  property,  jjossessed  by  permangatiftt 
in  common  with  all  other  oxidizing  agents,  of  hberating  iodine  fr 
potassium  iodide,  estimating  the  amount  of  free  iodine  with  sodiui 
thiosulphate  solution.  As  this  latter  process  has  just  been  explainc 
(p.  892),  we  will  proceed  forthwith  to  the  estimation  of  perm&agazuit 
with  sodium  oxalate. 

The  reaction  of  tliis  combination  is  as  follows: 

2KMn04  -h  5NaiC,04  H-  SH,80|  =  K,HO*  +  2Mii^i  +  SSbSO^  +  1000%  -¥  81 
2  X  158.0.1  5  X  134.0 

or  316,06  nr  670.0 

It  will  be  seen  from  this  equation,  that  670  Gm.  sodium  oxidate  de- 
colorize 316.05  Gni.  potiissjuin  permanganate.     The  pharmacopcrial  moE 
ograph  states  that  each  mil  of  it/ 10  permanganate  V.S.  is  equivalent 

0,0067  Gm,  sodium  oxalate.     Then  a  liter  ( 1000  mils)  of  ?>/ 10  penn.;; 

\\S,  is  equivalent  to  6.700  Gra.  sodium  oxalate.     The  equation  j 
shows  that  670  Gm.  sodium  oxalate  represents  316.0<i  Gm.  [x^rtnii 
hence  6.7  Gm.  oxalate  is  equivalent  to  3  J6  Gm.  permanganate:  i 
ous  conclusion  therefore  is  that  a  liter  of  /i/10  permanganate  V,S.  i^lioutd 
contain  3.16  Gm,  KMn()4. 

At  first  glance  it  seems  erroneous  to  call  the  permanganate  solution 
containing  in  a  liter  the  number  of  grammes  equivalent  to  one-fiftieth 
its  molecular  weight  a  decinormal  solution,  and  it  might  here  be  stated 
that  this  conception  is  hard  to  comprehend  unless  we  adopt  the  double 
formula  of  permanganate,  K-iMn^O*,  If  we  take  this  double  formula 
to  express  one  molecule;  if  we  appreciate  that  KsMnzO^  liberates  5 
atoms  oxygen  in  oxidation,  v\z,, 

KiMnjOi     +     ZHSOi     -     2MnSO«     +     K,SO*     -^     3H,0     +     Ot; 

if  we  appreciate  that  this  liberation  of  five  atoms  of  oxygen  really  me 
combination  of  ten  atoms  of  liydrogen,  viz., 

lOH     -h     50     -     5U>0, 

and,  lastly,  if  we  remember  that  the  foundation  of  the  arithmetic 
volumetric  testing  is  the  quantity  of  substance  that  combines  with 
replaces  one  atom  of  hydrogen,  we  vAl\  see  that  the  true  normal  solutioD 
of  permanganate  contains  the  amount  with  which  one  atxnn  of  hydro* 
gen  will  combine — ^that  is,  Jio  of  316.06 — and  that  the  decinormal  solu- 
tion must  contain  in  1  liter  J^f  oo  of  316,06  Gm. 

That  this  reasoning  is  sound  is  proved  by  the  fact  that  a  dceinonnal 
solution  containing  3.16  Gm.  permanganate  to  the  liter  combines  with 
equal  volumes  of  other  decinormal  solutions,  such  as  n/10  oxalic 
V.S.,  and  fin  the  second  process  of  standardization)  n/10  thiosulphate  Vi 

Referring  to  the  table  given  above,  showing  the  equivalent  value 
of  1  mil  of  f?/10  permanganate,  we  find  that  whilr  n/10  KtMn*0^  rqij 
as  many  milligramme's  of  permanganate  as  its  molecular  w*  ^  idcd 

by  100,  1  mil  represents  of  the  jferrous  salts  and  hydrogi  it*  m 

many  milligrammes  as  the  molecular  weight  in  each  case  divided 
while  with  the  substancas,  calcium  oxide,  oxalic  acid,  and  sodium 
1  mil  of  n/10  p(*rmanganate  represents  as  many  milligrammes  i 
molecular  weight  divided  by  20.     These  can  be  beat  explained  by  a  \ 
cal  equation  from  each  class: 
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=  5Fei(S04),+2Mn8O4  +  KtS04-hl5H,O. 


(a)  10FeSOJHiO'fK,Mn,O,-f8H,SO« 
10  X  278.02.        316,06 
or  2780.2 
We  see  that  316.06   Gin,  KMnO* 

3  J 606    Gm.  KMaO* 
or  1000  mils  n/ 10 
and  that  1  tiiil  «/10  KMnO* 
(6)  5NaN0,  +  K,Mn,0.  +  3H,SO, 
5X69  10       316,06 
or  345.05 
We  see  that  316.06        Gm.  KMnO*    =345.05        Gm.  NaNOt 
3J606      Gm.  KMnO^ 
or  1000  mils  r*/10  KMnO« 
and  that  1  mil  w/10  KMnO* 


-2780.2         Gtn,  Fe80*7H,0. 

=  27,802  Gm.  FeSOJHtO. 
=  0,0278  Gm.  FeSOJHiO. 
«  SKNOi  -h  2MnS04  +  K,S04  +  3H,0. 


3.4505   Gm.  NaNOi. 
0,00345  Gm.  NaNOi. 


That  is,  while  chemicals  of  tho  type  **a**  in  oxidizing;  take  up  one 
atom  of  oxygen  to  every  two  molecules  of  the  oxidized  chemical,  chem- 
icals of  type  **6*'  combine  with  oxygen  in  the  proportion  of  one  atom  of 
oxygen  to  each  molecule. 

It  will,  of  course^  be  remembered  that  one  molecule  KaMnaOs  yields 
five  atoms  of  ox>'gen,  and  these  five  atoms  combine  with  ten  molecules 
of  chemicals  of  type  "a**  and  with  five  molecules  of  chemicals  of  type  '*6.  '* 


OFFICIAL  ASSAYS  MADE  WITH  TENTH-WORMAL  PERMANGANATE  V.S. 

Solutum  (4  Hijdrogen  Dumda, — Accurately  weigh  about  2  Gm.  solution  of  hydrogen 
dioxitie,  dilute  with  water,  acidulate  with  diluted  sulphuric  acid  and  then  titrate  with 
n/10  KMnO^.V.ri.  Strength,  at  least  3  per  cent.  HjOi.  Each  md  n/10  KM«0« 
V.S.  =  0.0017008Grn.  H,Ot.  Each  Gm.  U.8.P.  solution  =  17.6  tnilsn/10  KMnOi,  V.S, 
For  details  see  I  ,S.F.,  p.  247. 

This  reaction  differs  from  either  equation  given  at  the  top  of  this  page, 
inasmuch  as  both  hydrogen  dioxide  and  permanganate  liberate  oxygeUi 
which  passes  off  as  gas,  as  shown  in  the  following  equation: 

5HtOs  +  K,Mn,0,  +  3H,S04  *  50t  +  K,SO*  ^  2MnS04  ^  8H|0. 

Sodium  perborate  likewise  liberates  ox>^gen  when  treated  with  per- 
manganate. 

Sodium  Perborate, — Like  the  assay  for  solution  of  hydrogen  dioxide.  One-quarter 
of  a  gramme  is  accurately  weighecf.  One  gramme  corre9p<:)nda  to  112.5  mifs  i»/10 
permanganate  V.S.     Fur  details  see  U.S.P.,  p.  394. 

Ferrous  Sulphate. — Accurately  weigh  about  I  Gm.  ferrous  sulphate,  dissolve  in 
25  mils  of  diluted  milphurir  acid" and  the  titrate  with  n/10  KMn<)«,  V.S.  Strength, 
54.36  to  67.07  per  cent.  Fe80|.  Each  mil  w/10  KMnO,,  V.S.  =  0.015191  Gm.  Ie804. 
Each  Gm.  U.S.P.  sulphate  =  35.78  to  37.57  mils  n/10  KMnO*,  V.S.  For  detaila 
Me  U.S.P.,  p.  170. 

Exsiccated  Ferr&UH  Sulphate. — like  ferrous  sulphate,  except  that  0.8  Gm.  is  taken 
&nd  is  accurately  weighed  and  that  1  Gm.  corresponds  to  52.7  mils  V.S. 

Reduced  Iron, — Accurately  weigh  about  1  Gnu  reduced  iri»n,  add  10  Gm.  mercuric 
chloride  and  50  mils  of  boiling  distilled  water,  boil  for  5  minutes,  cool,  filter,  take 
exactly  one-fifth  of  the  fluid,  acidulate  witii  diluted  sulphuric  acid  ami  tl)en  titrate 
with  r*/lO  KMnO*,  V.S.  Strength,  at  least  90  per  eent,  Fo.  Each  mil  n/10  KVInO*, 
V.S.  -0.00.i5H4  Gm.  Fe.  Each  Gramme  U.S.P,  iron  « 161.2  mils  »/10  KNMO«.  V.S. 
For  dctaik  set-  U.S.P.,  p.  173. 

In  this  assay,  the  boiUng  of  the  iron  with  the  mercuric  chloride, 
converts  ail  of  the  iron  into  ferrous  chloride  which  i^  then  assayed  by 
titration  with  n/10  per  aianganate  V.S. 

The  following  are  residual  titrations^  the  chemical  being  treated  with 
an  excess  of  n/10  oxalic  acid  V.S.  which  combines  with  the  metal  found 
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in  the  chemical.     The  surplus  oxalic  acid  h  then  titrated  with  n/lC 
permanganate   V.S, 

Precimtated  Calcium  Carbonale.—AccMfikiely  weigh  from  0.3  to  0.4  Gtn     wHf! 
dried  caroonatc,  mix  with  10  mils  of  distilled  water  ana  10  mils  of  diliit^  Hy^  ^ 
acid  and  hoii  to  expel  the  evolved  carbon  dioxide,     Tlien  add  100  luik  n 
acid  V,S,»  make  alkaline  with  ammonia,  let  mLxttire  stAnd  iin«]  ' ' 
the  amount  nf  filtrate  reprcsf:?ntin)C  exactly  cme-half  of  the  on  I 

sulphuric  a*"id  titrate  the  excess  of  oxalic  acid  with  n/lO  KMi.^-t    .  .  .  ....-^  ..i,  .*     .  i- 

culate  the  amount  of  n/ 10 oxalic  acid  V.S,  used  bvthe  lime  salt.     Strength,  mt  \etmt 
98  per  cent,  CaCOs. 

Each  mil  «/10  HjCj(Ji,  V.S.  =0.005003  Gm.  CaCOa.  Eoeh  Gramme  U.8LF.  e^r- 
bonate  =  105.9  mils  n/lO  HjdCh,  V,8.     For  detail  see  ILS.R,  p,  90, 

Calcium  Oxide,— Ont^  gramme  is  diss(Uved  in  20  mtlt*  dilufed  hydrf*chlorie  aeid  und 
enough  water  to  make  100  mils  onofiflh  of  the  i>o!ution  is  then  titrated  h»  abore^f 
One  gramme  of  lime  =  3ri8.9  mils  V,S. 

Prepared   Chalk, — Assay   like    precipitate<l    ehalk.     One   gramme   eciual«    lf^,llJ 
mils,  V.S. 

Lead  Orifk. — Aerurately  weigh  abtjut  0,4  Gm.  freshly  ipiited  oxide,  diasolvc 
acetic  acitl  and  diatilled  water,  and  mix  with  50  mils  n/ 10  oxalic  acid  V,8,     Then  ^U 
acidulate  the  amount  of  Altrate  representing  exactly  *ine-ha!f  of  the  origiiiaJ  oxidr^l 
with  diluted  sulphuric  acid,  titrate  the  excess  uf  oxalic  acid  with  n/ 10  KMnO*,  V,S#j 
and  finally  calculate  the  amount  of  n/ 10 oxalic  acid,  V,8.  consumed  hv  the  axid^ 
Strength, 'at  h'nM   m  per  cent,  PbO,     Each  nvil  «/10  HjCsOi.  V,S,  =0.011 15  Gm 
PbO,      l^ch  gramme  ignite<l  oxide  =* 86 J  mils  n/\0  HiCs04,  V,S.     For  detaik 
U,S.P„T>.  329. 

Li-ad  Atxiat4\ — Accurately  weigh  about  o  Gm.  lead  acetate  and  di^soU  .. 
boiled  distilled  water.  Mix  one-tenth  of  this  with  dO  mila  n/10  ox 
let  stand,  then  filter,  acidulate  the  amount  of  filtrate  representing  oim 
the  amount  of  original  acetate,  titrate  with  ft/ 10  KMnO*,  V.S.  and  then  lAlcolatf^t 
amount  of  n/lO  oxalic  acid  V.S.  consumed  bv  the  acetate*  Strength,  85.31  to  S^.TJ 
per  cent.  Pb(C%II,005, 

Each  mil  ti/10  H.COi,  V,S.«0.016257  Gm,  Pb(C,HjO,>a. 

Each  Gramme  U,S,P.  acetate  ^52.5  to  55.1  mils  n/10  HjCsO*,  V.S,     For 
see  U.S.  P.,  p.  328. 

Solution  of  Lead  Suhacetat^. — Like  lead  acetate,  except  that  1.5  grammes  of 
solution  are  added  to  the  n/10  oxaUr  acid  V.S,  and  filtrate,  representing  one^ialf  cl 
the  original  soiulion,  is  titrated  with  n/10  permanganate  V.S.  Each  gramme  of  tfotu* 
tion  equals  17.4  mils  V.S.     For  details  see  U,8.P.,  p.  250. 

Precimtnkd  Manganem  DtozxVitf,— Accurately  weigh  alx>ut  0,2  Gm.  nreei^tat^ 
dioxide,  aissolve  in  a  mixture  of  50  mils  n/10  oxalic  acid  V.S.  and  3  mils  sufphunc  acid. 
warm,  titrate  with  n/10  KMnOit  V.S.  and  then  calculate  the  amount  of  n/lO  oxalic 
acid  V.S.  ctrnMuncil  by  the  dioxide.     Strength,  80  per  cent.  MnOt, 

Each  mil  u/ 10  HiCjO^^  V.S.  =0.00434  Cm.  MnOj.  Each  Gm.  U.S.P.o»de-l84 
mils  n/10  HsC.G*,  V.S.     For  details  see  U.S.P..  p,  266. 

Potasmum  Permanganate. — Accurately  weigh  about  0.15  Gm.,  dissolve  in  2Ji  mili 
water,  add  1  mil  sulphuric  acid  and  50  mils  n/10  oxalic  acid  V,S.  Titrate  exctta  of 
oxalic  acid  with  n/lu  permanganate  V.S,  Each  gramme  permanganate  equala  313.3 
mils  n/lO  oxalic  acid  V,S,      For  details  see  U.S. P.,  p.  342. 

The  following  is  a  residual  titration  in  which  an  excess  of  n/lO  pennan- 
ganate  V.S.  i^  used  to  oxidize  a  nitrite  to  a  nitrate:  The  surt>tus  pennaii- 
ganate  is  then  titrated  with  n/10  oxalic  acid  V.R. 

Sodium  NUrite. — Accurately  weigh  about  1  Gm.  well-dried  nitrite,  dissolvir  in  dii 
tdled  water,  f*'-'  -  "<^-*^^nth  of  the  solution  to  a  mixtuj'c  of  ""  'mH^  ^    ti»  K\t»'^  *:    ^ 
and  5  mils  n  .<'  acid.     Warm  the  liotitd,  let  et 

exeesn  of  pcjri      ^       N'  with  n/10  oxalic  acid  V.S,  ami  i 
tl/10  KMn04,  V.S.  consumed  bv  the  nitrite.     Strength,  at  kivsl  95  ptr 

Each  mil  n/10  KMnO«,  V.S,  «0  00345  Gm.  NaXO».     F-jich  Gm 
275.3  mils  n/lO  KMn04,  V.S,     For  deUila  sec  r,S,P.,  p.  3^. 

The  following  assay  represents   an  oxidation  of  feirous  ^'^^ 
to  ferric  sulf>hate  with  the  chemica.1  assayed.     From  the  an 
ferrous  sulphate  that  Ls  converted  into  feme  sulphate,  the  quaui 
chlorate  used  can  be  deduced. 


^k.. 
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PoUutsium  Chlorate. — Accurately  weigh  about  0.1  Gm.  potassium  chlorate,  dJiBdTe 
in  water  and  add  t<)  it  an  acidulated  ferrous  sulphate  solution.  Then  boil  the  mixture 
in  a  flask  fitted  with  a  Bunsen  valve;  after  the  boiled  niixttire  haa  cooled  add  man- 
ganese sulphate  solution  and  then  titrate  with  n/10  KMnOi,  V,S.  At  thi'  «  mi.'  time, 
run  a  blank  titration,  thus  estimatinK  the  etrenffth  of  the  ferrous  sulpli  njn 

used  and  then  calculate  the  amount  of  ferrous  sulphate  conaumed  by  the  <  i  nd 

of  n/10  KMnOi,  V.S.,  that  this  represents.     Strength  at  least  99  per  cent,  KClOi* 

Each  mil  of  n/10  KMnO,,  V.a  =0.0204  Gm.  KCTOi.  Each  Gm.  U,S.R,  chlorate 
-4S4.7  mils  n/10  KMnO*,  V.S.     For  details  see  U.8,R,  p.  335. 

OXIDATION  ASSAYS  WITH  TENTH-NORSJAL  POTASSIUM  DtCHSOMATE  V.S. 

As  the  operation  is  so  elo&ely  siiuilar  to  assaying  with  potassium 
permanganate,  and  as  only  three  official  preparations  are  directed  to  be 
tested  by  this  method,  we  need  not  take  much  time  for  its  discussion, 

AU  that  is  necessary  to  state  is  that  the  oxidation  with  dichromat^ 
is  limited  to  ferrous  salts  and  to  the  liberation  of  iodine  from  potassium 
iodide  in  standardizing  sodium  thiosulphate  V.S.  Further,  that  the 
oxidizing  action  of  dichromate  is  that  shown  in  the  following  typical 
equation : 

K,Cr,Oj     +     4H,S0i     -     K^SO,     +     Cr,(SO0.     -f     4HtO     +     O,, 

In  other  words,  while  two  molecules  nitric  acid  in  oxidation  processes 
give  three  atoms  of  oxygen  (see  p.  399),  one  molecule  dichromate  gives 
three  atoms  of  oxygen  also.  Hence  when  dichromate  can  be  substituted 
for  nitric  acid  in  oxidations,  one  molecule  does  the  work  of  two  molecules 
of  acid. 

Since  one  molecule  K2Cr207  yields  three  atoms  of  oxygen,  one  mole- 
cule KoCr^Oy  is  the  equivalent  of  six  atoms  of  hydrogen;  hence  normal 
potassium  dichromate  solution  would  contain  in  1000  mils  as  many 
grammes  KjCroO?  as  the  molecular  weight  (294.2)  divided  by  6:  that  is, 
49.033  Gm.  Therefore  decinormal  tlichromate  V.S.  contains  4.9033 
Gm.  KaCraOr  to  the  liter,  as  is  shown  in  the  pharmacopoeial  recipe  given 
below* 

TEFTH-NOItMAL  POTASSTOM  DICHROiyiATE  VOLUMETWC  SOLUTION 

KjCraOr  =294.20  4.9033  Gm.  in  1000  mils 

Cumdenaed  Recipe, 

DiBBolve  4.9033  Gm.  purified  potaaBium  dichnomate  in  enough  distiUGd  water  to 
make  exactly  1000  mils.  This  solution  is  tenth-normal  when  used  in  oxidizing  reae- 
tiona  and  ia  therefore  the  equivalent  of  an  equal  volume  of  tenth-normal  potassium 
permanganate  V.S.  or  of  tenth-normal  sodium  thiosulphate  V.S..  the  cases  of  liberating 
iodine  bv  oxidation.  In  direct  titration^  for  neutralization  of  alkalies,  however,  when 
phenolphthaleln  is  used  as  an  indicator,  its  value  is  thirtieth-normal. 

The  pharmacopcDia  aIbo  describes  it^  iiae  in  estimating  ferrous  salta  and  nves  its 
equivalent  factcre,  for  five  chemicals;  these  factors^  of  course,  the  same  aa  the  thio* 
sulphate  factors  for  the  same  chemicals.     For  details  see  U.S.P^i  p.  562. 

OFFICIAL  ASSAY  MADE  WTTH  THinil-NORMAI.  POTASSRJM  DICHROMATE  V.S* 

Saccharaied  Ferrotm  Carbanaie.— Accumiely  weigh  about  2  Gm.  saccharated  car* 
booate,  dissolve  in  15  mils  of  diluted  sulphuric  acid  and  dilute  with  diatilled  water. 
TT>en  titrnte  with  n/10  KMnO.,  V.8.     Indicator,  potassium  ferricyanide. 

Strength,  at  Ica^t  15  per  cent.  FeCOr 

Each  mil  n/10  KiCrjO?,  V.a^-O.OllSS  Gm.  FeCOi.  Each  Gm.  aaccluirate  car- 
bonate* 13  mils  n/10  KiCrtOr,  V.S.     For  detaila  see  U.S.P.,  p.  166. 

The  following  preparations  of  ferroUB  carbonate  are  similarly  assayBd. 
For  details  see  U.S.P* 
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Ch«iui<tnl 


Maas  of  Ferroys  Carbonate. 
Pilb  of  Ferrous  C'arbrjoate .  , 


Itkdimxitm 


I  Gm.  30.2  mib  .  Pbtaaaium  ferti^ 

I  I    cyanide. 

3  pilb  1  pill  » 5.2  mils      Potasaium      fe 

evmnide. 


VOLUMETRIC   ASSATS    WITH   SILVER    NlTllATE,    POTASSIOM    SULPHOCTAHATE.    ARD 

SODIUM  CHLORIDE 

This  c4as5  of  assays  is  based  either  on  the  ability  of  silver  nitrate 
to  precipitate  in  definite  proportions  with  the  halogens,  as  shown 
the  following  equation: 

AgNO,     +     NaCl     -     AgCl     +     NaNO,, 
169,89  58.46 

or  with  potassium  siilphotyanate,  viz.^ 

AkNo.    +   ks<::n    =    AgSCN    ^   kno„ 

169.89  97.18 

From   tlie   above   equations   and   appended   moleeular   weights 
.see  that  169.89  Qui,  AgNCh  =  58.46  Gni.  NaCl, 
and  that  169,89  Gm.  AgNO;i=  97  J8  Gm.  KSCN. 

Since  n/li)  AgNO^  V.S.  contains  10.989  Gm.  AgNO,  to  1000  mil 
and  n/10  AgNOg  V.8.  contains  0.016989  Gm.  AgNO,  to  1 
therefore  1  nail  n/iO  AgNO,  V.S.  =  0.005846  Gm.  NaCl 

and  1  mil  n/10  AgNO,  V.S.^  0.009718  Gm.  KSCN. 

As  fully  explained  below,  the  indirator  used  when  assaying  hfl  _ 
with  silver  nitrate  is  potassium  ehroniate,  it  striking  a  red,  permani 
tint  (silver  chrouiate)  only  after  the  addition  of  just  enough  ailvw 
nitrate  completely  to  precipitate  the  halogen.  When  testmg  with 
suiphocyanate,  ferric  alum  is  used  as  intlicator,  it  forming  red  ferric 
sulphoeyanate  only  after  all  the  silver  is  precipitated. 

The  preparation  of  the  volumetric  solutions  is  given  below: 

TENTH.NORBIAL  SILVER  NtTRATE  VOLUMETRIC  SOLUTION 
AgNO,  =  169.89  16.a*^9  GfTL  in  IIXK)  mils 

Condtnaed  Hrcipe, 

Dissolve  10.798  gniinitu'ii  of  pure  silver  in  30  mils  ^morc  if  nr— "-*•!  of  oil 
acicl  U.S. P.     Eva{>c>mlc  the  uoid  liquid  on  a  water-bath.  dr>^  th*' 
anrl  then  dLsaolve  in  enovigh  ^liHtillnl  water  to  make  I  liter.      1-      ,.,u 
expluins  thn^e  methiKls  of  titration  with  tenth-normal  silver  nitrate  V.8. 

Soluble  chlorides  or  htnmidvH  an*  titratt?ii  with  the  solution  (u«inK  pot^iasium 
mate  T.S.  as  indicator)  the  cn^j  of  the  reaction  being  indicated  by  the  change  in  < 
of  the  wjlutiuii  fnjm  yellnw  to  red  (see  above).     This  methoil  is  satisfactory  ooly  tl 
neutral  snlutions. 

Free  hiilogtti  acids  or  their  Haiti  in  add  solidwn  are  assayed  by  adding  a  knoi 
axceas  of  the  silver  nitrate  V.8.  to  a  solution  of  the  chemirnl  -  '^ -'  tmg  with  nil 
ftcid  and  then  titrating  with  tenth-normal  potaasium  sulphcx'  -;.,  uflmg  f 

ftlum  aa  indicator.     The  end  of  the  rea^ction  is  shown  by  the  l      ..        :i  of  a  ri»  < 
in  the  solution  (see  above,)     This  afisay  is  called  the  Vol  hard  methiid. 

Alkaline  cyaniikji  a?ui  hftdroa/anic  arid  are  assayed  by  titrating  Iheir  tfolyUiiiw  i 
fifth-normal  silver  nitrate  V.S.  until  a  p)errnanent  while  precipitate  is  formed.     Fort 
tails  see  U.S.P.,  p.  .^i71.     Tlie  pharmacopiDia  gives  equiv^aleut  f ar tow  for  fort y-thr 
chemicals  aasayefi  with  teiith-iiormal  silver  nitrate  V.S.     Threeof  these  nr      '     "    ^jjeftl 
demerits  bmrnine*  chhirine  and  iodine  and  their  equivalent  factor  (uramir  ^iksI  | 

repfesented  by  1  mil  of  tenth-normal  silver  nitrate  V.S. )  is  ihr  -'—   -     ,  ,,jt,^  ,.r   r/**  #if- 
mail  dtUfiM  hy  10,00(J,     Then  there  are  three  compounds— I  ^^  aeid,  potat- 

bIuixi  cyanide  and  sodium  cyanide;  all  by  the  precipitation  u._^.a.     the  la 
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which  is  the  molecular  weight  of  the  mibslance  divided  by  5000.  With  eighteeii  chemieala — 
hydrocyamc  add  (by  the  chromate  method),  ammoDium  bromide,  ammoaium  chloridei 
ammoiiium  iodide^  nydriodic  acid,  hydrobroniic  acid,  hydrochloric  acid^  lithium  bro- 
mide, lithium  chloride^  potassium  bromide,  potassium  chloridef  potassium  iodide,  potai- 
aturo  nitrate^  potassium  sulphocyanat^,  sodium  bromide,  sodium  chloride,  sodium  iodide 
and  sodium  mtratc — the  factor  is  the  moUeuiar  weight  of  the  substance  divided  by  10,000; 
with  eleven  chemicals  —  ally!  iso-thiocyanate,  calcium  bromide  (crystalline  and 
anhydrous)  calcium  chloride'  (crystalline  and  anhydrous)^  ferrous  bromide,  ferrous 
iodide,  strontium  bromide,  strontium  chloride,  strontium  iodide  and  zinc  chloride — 
the  factor  is  the  molecular  uyeighl  of  the  substarwc  dindrd  by  20,000;  with  six — araenous 
iodide,  phosphoric  acid,  potassium  hypophosphite,  s<HJtuin  hypophosphite  and  sodium 
phoephate  (crystalline  and  anhydrous) — the  factor  is  the  nwiecular  weight  of  the  mtb^ 
Manee  divided  by  .'iO,000:  with  one,  strontium  salicylate,  the  factor  is  the  maUeuUir 
weight  diHded  by  40,000;  while  with  one,  calcium  h3rpopho6phite,  the  factor  is  the 
moHcular  weight  divided  by  60,000. 

HUNDREDTH-NORMAL  SILVER  NITRATE  VOLUMETRIC  SOLtmON 

AgNO,  =  169.S9  1.6989  Gm.  in  1000  mils 

Condensed  Recipe. 

Dilute  100  mils  of  tenth-normal  silver  nitrate  V,8.  with  enough  distilled  wat^r  to 
make  1  liter.  The  pharmacopoeia  gives  directions  for  keeping  the  s«jlution  and  stataa 
that  e-ach  mil  of  it  is  the  equivalent  of  0.0005846  Gra.  sodium  chloride.  For  details 
aee  U.S.P.»  p.  573. 

TENTH-NORMAL  SODIUM  CHLORIDE  VOLUMETRIC  SOLUTION 

NaCl  ^^  58.40.     5.846  Gm.  in  1000  imls. 
Condensed  Recipe, 

Disstjive  5.846  Gm.  of  specially  purified  sodium  chloride  in  enough  distilled  water 
to  make  exactly  1  liter. 

The  pharmacopoeia  points  out  that  it  corresponds*  volume  for  volume, 
with  tenth-normal  silver  nitrate  V.S.  and  then  gives  the  equivalent 
factor  (grammes  of  chemical  corre.sponding  to  1  mil  of  tenth-normal 
sodium  chloride  V.S.)  for  silver,  silver  nitrate  and  silver  oxide.  The 
factor  for  silver  is  the  atomic  weight  divided  by  10JK)0  and  for  the  salts  is 
the  molecular  weight  of  each  divided  hy  lOlUM).  For  details  see  T.S.P., 
p.  573- 

TENTH-NORMAL  POTASSIUM  SULPHOCYANATE  VOLUMETRIC  SOLUTION 

KSCX  =97.18.     9.718  Gm.  in  1000  mils 
Condensed  Recipe. 

Dissolve  11  Gm.  crystalline  potassium  sulphocyaaate  in  1000  mils  of  distilled  water. 
Standardize  this  by  titrating  a  mixture  of  10  inils  of  tenth-normal  silver  nitrate  V.S.^ 
Z  mils  of  ferric  alum  solution  and  3  mils  of  nitric  acid  with  it,  by  the  Volhard  method. 
Then  dilute  the  solution  to  exactly  tenth-normal  stren^h.  The  phannacopeeia 
explains  the  arithmetic  of  dilution.  For  details  aee  U.S,P.,  p.  570.  The  pharma- 
copceia  also  gives  the  equivalent  factor  for  seven  chemicals  assayed  with  tenth- 
normal potaasium  milphocyanate  \\S.  Of  these  two  are  for  stiver  compoundij — the 
nitrate  and  the  oxide — ^the  factor  (grammes  of  substance  represented  by  1  mil  tenth- 
normal potRssium  sulphi:«'yanat«  V.S.)  being  the  m^UcuIar  weight  of  the  substance 
dividsd  by  10,000;  thRHj  are  for  mercuric  compounds— the  nitrate^  the  iodide  and  the 
oxide — the  factor  being  the  molecular  weigh!  of  the  subMtatice  divided  by  20,000;  while 
the  other  two  are  for  the  elements  themselves.  The  factor  of  silver  is  the  atomic 
toeight  dirided  by  10,000;  that  for  mercury  is  the  atomic  weight  dirndl  by  20,000.  For 
details  see  IT.S.P.»  p.  571, 

The  following  chemicals  are  assayed  with  n/10  silver  nitrate  V.S.  by 
direct  titration. 

DUuied  Hydrocyanic  Add. — Accurately  weigh  about  5  mils  of  the  acid  in  a  jsolaa- 
Slum  hydroxide  solution.  Add  3  drops  of  potassium  iodide  solution  and  then  titrate 
with  n/lO  AgNOs,  V,8.  until  a  permanent  precipitate  results,  Strength,  1.9t4>2.1 
per  cent.  HCN. 

^M}h  mil  n/10  AgNOi.  V.B.  -0.0054  Gm.  HCN.  Each  Gm.  U.$.P.  add  -3.5  to 
3.S9  mils  fi/10  AgNO,,  V.S.     For  detaib  see  U.S.R,  p.  15, 
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Sodium  Ciinnule. — Like  the  foregoing,  except  that  0.45  Gm.  of  the  cyaniiie.  if  •> 
rately  weighed  is  dissolved  in  25  mils  water,  and  4  mils  ammonia  water  are  ndilofl  b^Vr* 
the  titration.     t]a<'h  gramme  equals  96.9  mils  n/10  AgNOj,  V.S. 

This  assay  is  based  on  the  formation  of  a  soluble  double  sail  'Ag- 
CNKCN),  which  is  decomposed  the  minute  an  excess  of  silver  i:»  added 
Potassium  iodide  accentuates  the  reaction. 

Oil  of  Bitter  Almotul  (for  IICN). — Prepare  a  solution  of  magnesium  sulphate,  laJ 
to  it  n/2  NaOH,  V.S.  and  potassium  chroniate  solution  and  then  titrate  with  \  V) 
AgNOa,  V.S.  to  a  permanent  retldish  tint.  To  this,  add  about  1  Oni.  oil  of  bitter  J- 
mond,  arrunitely  weiphe<l  (which  hlea<*hes  the  solution)  and  again  titrate  wi»h  n  !'• 
AgNOs.  V.S.  to  a  pt'rmanent  red  tnit.  Note  the  number  of  mils  of  silver  sohrio:: 
required  in  the  second  titration  and  then  calculate. 

Each  mil  n/10  AgXOs.  V.S.  =0.0027  mil  HCN.  Each  Gni.  T.S.P.  oiU7  4- 
14.8  mils  ?i/10  AgXOs.  V.S.     For  details  see  U.S.P.,  p.  285. 

VOLUMETRIC  ASSAYS  WITH  TENTH-NORMAL  POTASSIUM  SULPHOCY ANATE  V.  S. 

Silver  Nitrate. — Accurately  weigh  about  O.S  Om.  well-dried  nitrate,  dissolve  a. 
distilled  water,  add  nitric  acid  and  ferric  alum  solution  and  titrate  with  n/10 KSCN. 
V.S.     Strength,  99.8  per  cent.  AgNOj. 

Each  mil  n/10  KSCN,  V.S.  =0.016989  Cm.  AgXO,.  Each  Gm.  I'.S.P.  nit»te* 
58.7  mils  n/10  KSCN,  V.S.     For  details  see  U.S. P.,  p.  61. 

Moulded  Silver  Nitrate. — Accurately  weigh  about  0.8  Gm.  mouldod  nitrate  mix*-! 
with  distilled  water,  filter  off  the  silver  nitrate  solution,  washing  the  residue  siA 
the  filter  with  distilled  water,  add  to  the  filtrate  nitric  acid  and  potassium  chmmi:' 
T.S.  and  then  titrate  with  n/10  KSCN,  V.S.     Strength,  at  least  94.5  per  cent.  AgX'l- 

Each  mil  n/10  KSCN,  V.S.  =0.01698  Gm.  AgNO,.  Each  Gm.  moulded  nitrate- 
55.6  mils  KSCN,  V.S.     For  details  see  T'.S.P.,  p.  62. 

The  following  chemicals  are  similarly  assayed,  it  being  necesia:" 
however  in  each  case  to  dissolve  the  compound  in  nitric  acid  in  order  t;- 
effect  solution.     For  details  see  U.S.P. 


Chomicnl 


Approximate  |     Each     gramme     of 
quantity  takeni    cheniioal   corresiponilit    ■  Indicator 

for  weighing   |  to  milt  V.S. 


Silver  Oxide 0.5  Gm.    >       S6.0  mils  Ferrir  alum 

Mercury 0.4  Gm.  99 . 2  mils  i  Ferric  alum 


Mercury  with  Chalk . 
Yellow  Mercuric  Oxide. 
Red  Mercuric  Oxide 


1 . 0  Gm .     30 . 9  to  38 . 9  mils         Ferric  alum 
0.5  Gm.    I         91.9  mils  ■  Ferric  alum 

0.5  Gm.    '         91 .9  mils  '  Ferric  alum 


Solution  of  Arsenic  and  Mercuric  Iodide  (for  mercuric  iodide). — .\ccu rately  «ajk 
about  25  grammes  of  the  solution;  add  it  to  5  mils  of  potassium  hydroxide  soiutK 
and  5  mils  of  fonnaldehyde  solution,  then  warm  until  all  of  the  mercuric  saltB!^ 
duccd  to  metallic  mercuW.  \Va.sh  the  metal  with  distilled  water,  then  diswivf » 
nitric  acid  and  then  titrate  with  n/10  KSCN,  V.S.,  using  potassium  chromate«hitii» 
as  indicator. 

Strength,  0.95  to  1.05  per  cent.  Hgl,.  Each  mil  n/10  KSCN.  VS.  -0.02277 Ca 
Hgls.  Each  Gm.  U.S.P.  solution  =0.42  to  0.46  mil  n/10  KSCN,  V.S.  Fordeu* 
see  U.S.P.,  p.  238. 

The  object  of  the  first  part  of  the  manipulation  in  the  a.ssay  i?  to  too- 
vert  the  mercury  into  a  solution  of  mercuric  nitrate.  Tht  th«  i? 
directly  titrated  with  n/10  sulphocyanate  V.S.,  which  forms  an  insohihk 
mercury  sulphocyanate,  even  as  it  does  an  insoluble  silver  compouiKi. 

Ma$9  €f  Mercury. — ^Accurately  weigh  about  0.5  Gm.  mass  of  mercur>',  add  amiiW 
of  solphuno  and  nitric  acids  and  heat  on  a  sand-bath  until  a  clear  colorioB  toiuttf 
TMults.  Thea  oxidise  the  solution  with  pennanpnate  solution,  decompowif  tsa» 
^jmnnanganatu  with  oxalic  acid  solution.  This  solution  is  then  titrated  v2ii>'-'' 
KSCNiVJBb,  fsRio  ahim  being  used  sa  indicator.    Strength,  32  to  34  per  cent  0^ 
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Each  mil  n/10  KSCN,  V.S.  -0.01003  Gm.  Hg.     Each  Gm.  U.S.P.  ma«-31.0  to 
33.9  mils  n/10  KSCN,  V.S.     For  details  see  U.S.P.,  p.  208, 

In  this  assay,  the  heating  of  the  mass  with  sulphuric  and  nitric  acids 
is  to  destroy  the  organic  matter  with  which  the  mercury  is  admixed.  The 
addition  of  potassium  permanganate  solution  is  to  convert  any  possible 
mercurous  salt  into  the  mercuric  form.  The  rest  of  the  assay  is  a  direct 
sulphocyanate  titration. 


VOLUBIETRIC  ASSAYS  WITH  TENTH-NORMAL  SILVER  NITRATE  V^  AND  TENTH- 
NORMAL POTASSIUM  SULPHOCYANATE  V.& 

The  present  pharmacopoeia  (Part  II,  Test  5)  provides  special  direc- 
tions for  the  assay  of  bromides,  chlorides  or  iodides. 

Outline  of  Assay  for  Chlorides. — Accurately  weigh  about  0.2  gramme  of  the  salt 
in  distilled  water,  add  50  mils  n/10  AgNOi,  V.S.,  acidulate  with  nitric  acid,  dilute  with 
distilled  water  and  filter.  To  the  volume  of  filtrate  representing  exactly  one-half  of 
the  original  liauid,  add  ferric  alum  solution  and  titrate  with  n/10  KSCN, V.S.  to  a 
permanent  readish  tint.  From  this  figure,  calculate  the  amount  of  n/10  AgNOi,  V.S. 
consumed  by  the  amount  of  chloride  employed. 

For  bromides f  or  iodides^  from  0.4  to  0.5  Gm.  salt  is  accurately  weighed,  is  dissolved 
in  distilled  water,  the  solution  is  treated  with  50  mils  n/10  AgNOi,V.»S.,  with  ferric 
alum  solution  and  with  nitric  acid,  after  which  the  excess  of  silver  nitrate  is  titrated 
with  n/10  KSCN,  VS. 

The  pharmacopoeia  adds  that  0.4  Gm.  solution  of  sine  chloride  and  0.7  Gm.  stron- 
tium bromide  or  iodides  are  to  be  used  in  the  above  assay.  For  details  see  U.S.P., 
p.  5S8. 

By  this  method  the  following  chemicals  are  tested : 

Potassium  Bromide. — This  is  to  be  assayed  as  directed  in  the  pharmacopcBia 
under  the  assay  for  bromides.     The  salt  must  contain,  at  least,  98.5  per  cent.  KBr. 

Each  ma  n/10  AgNO,, V.S.  =0.0119  Gm.  KBr.  Each  Gm.  U.S.P.  bromide  = 
82.8  to  84.8  mils  n/10  AgNO,,  V.S. 

In  this  assay  an-  excess  of  volumetric  solution  of  silver  bromide  is 
added,  and  after  precipitation  of  silver  bromide,  the  silver  still  remaining 
in  solution  is  titrated  with  potassium  sulphocyanate.  The  calculations 
whereby  the  figures  given  in  the  assay  are  obtained  are  as  follows: 

By  reference  to  the  equivalent  tables  given  on  p.  572  we  find: 
1  mil  n/10  AgNO,, V.S.  =0.011902  Gm.  KBr,  or  reversed,  0.011902  Gm.  KBr  takes  1 
ma  n/10  AgNO,,V.S.     Then  1.00  Gm.  KBr  takes  \^^^  XI  mil  n/10  AgNO,, V.S. 
or  1.00  Gm.  KBr  takes  about  84  mils  n/10  AgNO,, V.S. 

The  other  chlorides,  bromides  and  iodides  may  be  titrated  as  follows: 


Chemical 


Amount  of  chemical 
taken    to    be    weighed 


Each     gramme    of    chemical 
corresponda   to    mils    V.S. 


Potassium  Iodide 

Sodium  Bromide 

Sodium  Chloride 

Sodium  Iodide 

Lithium  Bromide 

Ammonium  Bromide.  .  .  . 
Ammonium  Cliloride.  .  . 

Ammonium  Iodide 

Calcium  Bromide 

Calcium  Chloride 

Strontium  Bromide 

Strontium  Iodide 

Zinc  Chloride 

Solution  of  Zinc  Chloride 
Anenic  Iodide 


4    Gm. 

4  Gm. 
25  Gm. 

5  Gm. 
:io  Gm. 
40  Gm. 
2  Gm. 
5    Gm. 

Gm. 
Gm. 


8  Gm. 

0  Gm. 

3  Gm. 

6  Gm. 

5  Gm. 


59.6  to    60. 

95. 

169. 

66  3  to   67. 

79. 

lOO.otoiai. 

186. 

68.2  to  70. 

84. 

135. 

55.1  to  56. 

44 

139 

71.9  to  74 

65 


98  mils 

7  mils 

3  mils 
7  mils 
9  mils 

4  mils 

0  mils 

1  mils 
0  mils 
0  mils 
6  mils 
0  mils 

.4  mils 

.8  mils 

1 7  mils 
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For  detAilfi  see  T.S.P. 

PotasHum  N Urate. — Accurately  weigh  about  0,4  Gm.  well-dried  nitrate,  diasdlire 
ID  10  mils  of  hydrochloric  acid^  evaporate  the  aolution  to  dryness  on  a  water-bath; 
repeat  treatment  with  hydrcKihloric  acid  and  evaporation,  then  diaaolve  in  w^atv 
and  assay  for  chlorides,  as  above.  The  pharmacopceia  directs  that  another  sample 
of  nitrate  be  assayed  for  chlorides  and  this  be  considered  in  the  calculations  of  the 
aasay  for  nitrate. 

Each  mil  n/10  AgNO,,  V.8,  =0.01011  Gm.  KNO*,  Each  Gm.  U.S.P.  nitrate 
=  at  leaat  97,9  mils  n/10  *\gNO,,  V,S.     For  details  see  U.S.P,,  p.  341. 

In  the  foregoing  assay,  the  nitrate  is  heated  with  hydrochloric  add 
and  the  resulting  chloride  is  then  n/10  silver  nitrate  V.8.  and  n/IO 
sulphocyanate  V.S. 

Similar  residual  assays  are  provided  for  the  following  official  chem- 
icals : 

Diluted  Hydfiodic  Acid. — Accurately  weigh  about  5  mils  of  diluted  hydriodic 
acid,  dilute  with  distilled  water,  add  50  mils  n/10  AgNOi,  V.S.  and  ahake.  Acidulatt 
with  nitric  acid,  add  ferric  alum  solution  and  then  titrate  the  excess  of  i^ver  nitrmle 
with  n/10  KSCN,  V*8.  From  the  amount  used,  calculate  the  amount  of  n/10  A^NOt, 
V.S.  consumed  by  the  hydriodic  acid.     Strength,  9.5  to  10.5  per  cent,  HL 

Each  mil  n/10  AgNO,,  V.S,  =0.012793  Gm.  Ht  Each  Gm.  U.aP.  acid -7.4  to 
8.2  mils  w/lO  ArNO,,  V.S.     For  details  see  U,8.R.  p.  12* 

Syrup  of  Hydriodic  Add. — Like  the  foregoing  except  take  exactly  25  mila  of  th* 
ayrup,  add  40  mils  of  n/10  AgNOa  and  proceed  with  residual  titration.  Each  100 
mils  of  syrup  takes  101.6  to  113.3  rails  V,S,     For  details  see  U.S. P.  p  ,  427. 

Syrup  of  Ferrous  Iodide. — Exactly  aa  in  assay  of  diluted  hydriodic  arid,  e^ic^pt 
that  10  Gm.  svrup  are  accurately  weighed.  Each  gramme  equala  3.07  to  3.4  mil* 
V.S.      For  details  see  U.S.P.,  p.  429, 

Phosphoric  .4 d</.— Accurately  weigh  about  1  Gm.  phosphoric  acid  and  dilute  with 
distilled  water  to  100  mils.  Take  10  mils  of  this  dilution,  neutralize  it  with  doditlin 
hydroxide  solution,  jidd  50  mils  n/10  AgN<3»,  V.S.,  then  tine  oxide  and  then  enoui^ 
distilled  water  to  make  100  mils.  Filter,  add  to  50  mils  of  filtrate,  nitric  ivch^  -  *  ^--^nc 
alum  solution  and  then  titrate  the  excess  of  silver  nitrate  with  n/10  I  '?. 

From  the  amount  of  aulphocyanate  V.S.  used  calculate  the  amount  of  n,  i  : 
V.S.  consumed  bv  the  phi^sphoric  acid.     Strength,  85  to  88  per  cent,  UaPO* 

Each  mil  n/l6  AgNO,,V.a -0.«)0326  Gm.  HiPO*.     Each  Gm.  U.S.P.  an  : 
to  269.2  mils  n/lO  AgNO,,V.S.     For  details  see  U.S.P.,  p.  2L 


I 


The   following 
detail?^  see  U.S.P. 


L^hemicals  are    assayed   like  phosphoric   acid.    For 


CiM»cuiQal 

Amount  of  oh«nuciils 
Ukea  to  be  wtdtfhMl 

£»tili    smmmm    of     dwmkil 
corrcapoiulA   to   mUs   VJ» 

Diluted  Phosphoric  Acid 

Sodium  Phosphate 

1  mil 
0,4  gm. 
0,2  gm. 
0  75  gm. 
1.0  gm. 
0.4  gm. 

29.0  to    31.2  mila 
30.2  to    44  Omib 

Sodium  Phosphate  Exsiccated 

Calcium  Hvpophosphite 

Potassium  HvTKiohohSDhite 

207  0  milt          J 
345  5  mils          1 
282  3  mils          ■ 

Sodium  Hypophosphitc 

39.25  to  44  Omib         ^ 

Volaiile  Oil  of  MuMard, — Accurately  weigh  about  4  mils  of  the  oil,  a&d  duBolvt 
it  in  enough  alcohol  to  make  100  mils.  Mix  5  mils  of  this  solution  with  30  oiilf  n/H 
AgNOi.V.iS.  and  with  ammonia  water,  heat  in  flask  provided  with  a  reflux  conden^if 
on  a  water-bath  for  one  hour,  then  euol,  dilute  with  distilled  water,  t* 

one-half  of  the  filtmte  (after  adding  nitric  acid  imd  ferric  alum  8uli'  iO 

K>>(:X\V.S.  From  the  amount  of  this  solution  used  calculate  the  kit^  ..nt  ,a  Aili« 
nitrate  consumed  bv  the  oil.     Strength,  at  least,  92  per  cent,  allyl  i-o  tliMu-yaaata 

Each  mil  n/10  AgNOi, V.S.  =0.00495  Gm.  allvl  iso-thiocyanate.  For  detaib  wm 
U.S.P.,  p.  302. 
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CHAPTER  LV 

ASSAYS  OF  ORGANIC  SUBSTANCES 

PHARMACEUTIC  ASSAYING 

AsiBE  from  the  volumetric  estimation  of  organic  acids  described  on  p. 
890  under  Alkalimetry',  there  are  several  forms  of  volumetric  assayi^ 
peculiar  to  organic  substances.  These  include  estimation  of  saponifica- 
tion number  and  iodine  absorption  number  of  oils  and  fats;  the  acid 
number  of  resins;  that  modifieation  of  acidimetry  applied  in  alkaloidal 
assays^  as  well  as  the  spc^cial  assay  of  sugars  with  Fehling's  solution  and  of 
phenol  with  Koppesehaar's  solution.  These  will  be  considered  in  this 
chapter. 

ALKALOIDAL  ASSAYS 

OFFICIAL  ASSAYS  IN  WHICH  THE  ALKALOID  OR  PRINCIFLE  IS  WEIGHED 

As  already  outlined  on  p.  859»  the  official  assays  for  alkaloids  naturally 
fall  into  two  groups — the  isolation  of  the  alkaloid  and  the  estunation  of 
the  isolated  alkaloid  either  by  direct  weighing  or  by  estimation  by  titration 
with  decinormal  or  centinorniul  acid  (or  indirectly  by  titrating  excess  of 
acid  with  volumetric  alkali  solution).  As  already  mentioned,  the  alkaloid 
is  isolated  by  extracting  the  drug  with  aqueous  (either  plain  or  acidulated) 
medial  the  alkaloid  set  free  by  addition  of  alkali,  and  the  freed  alkaloid 
separated  by  '^shaking  out''  with  a  solvent  immiscible  with  water*  The 
pharmacopceial  details  of  the  "shaking  out''  process  are  outlined  below. 

The  phannacopana  (p.  593)  gives  minute  general  directions  for  con- 
ducting alkaloidal  assays  and  the  monograph  should  be  carefully  read  bj' 
all  students.  It  discusses  the  "shaking  out*'  process  with  suggestions  as 
to  the  separation  of  the  chloroformic  or  the  et  hereal  layer.  The  determina- 
tion as  to  whether  the  aqueous  layer  has  been  freed  from  alkaloids;  the 
care  required  in  the  evaporation  of  the  chloroformic  or  ethereal  extract; 
the  best  way  of  avoiding  emulsions  in  the  "shaking  out"  process;  and  the 
choire  of  indicators,  when  the  alkaloid  is  titrated. 

Outline  of  Assay  of  Cinchoiui.— Extract  5  Gm.  powdered  cinchona  with  a  mijctur* 
o(  chloroform,  ether,  ammonia  water  and  water.  From  this  mixture  decant  the 
amount  of  clear  fluid  representing  4  Gm.  drug-  Filter  into  a  separator  and  shake  out 
with  weak  sulphuric  acui.  Put  the  acid  s<>lution  in  another  separator*  make  alkaline 
with  ammonia  water,  shake  out  with  chloroform,  evaporate  the  chloroformic  extracts 
and  after  purifving  nv  dissolvine  in  alcohol  and  agnin  evaporating  to  drvneas,  at 
lOO'^C,  weigh  the  alkaloidal  residue.     For  details  see  U.S.R,  p.  112. 

Outlme  of  Assay  of  Fluidextract  of  Cinchona.^ — Distribute  5  mils  of  the  fluid- 
extract  over  purified  sawdust  and  after-evaporating  to  dryness  at  SO'C,  proceed  to 
assav  as  in  the  cas«'  of  cinchona.     For  details  see  I'.S.P,,  p.  181. 

Outline  of  Assay  of  Tincture  of  Cinchona,— Concentrate  25  mils  of  the  tincture  by 
hejiting  on  a  water-hath  to  15  mib,  mix  with  purified  sawdust,  dr>^at  80*'C.  and  then 
pro<:eed  a«  in  the  cirichona  a.^*ifiy. 

The  Assay  of  Compound  Tincture  of  Cinchona  is  like  ihat  of  the  simple  tincture 
except  that  50  mils  of  the  compound  tincture  are  taken. 

From  the  above  assays  it  is  seen  that  the  proeeas  of  manipulation  is 
tedious  and  intricate-  It  can  be  noted,  however,  that  there  are  really 
ihree  steps  in  the  process:  the  exiradioji  of  the  drug  with  ether  and  chloro- 
form; the  shaking  <mi^  first,  with  normal  sulpluirie  acid  and  wat^r,  then 
(after  rendering  alkaline)  with  chloroform  and  lastly,  evaporation  of 
solution  and  weighijig  of  alkaloids*  The  ** separator'*  mentioned  in  the 
assay  means  one  of  the  separatorj^  funnels  pictured  on  p.  14  L 
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Outline  of  Assay  of  Colchicum  Seed. — Digest  15  Gm^owdered  seed,  withaohitios 
of  lead  subacetate  and  distilled  water^  at  60°  to  70°Cf.  for  three  houxs,  thai  cool 
dilutewith  distilled  water.  Filter,  precipitate  the  lead  from  the  filtrate  withsodioEi 
phosphate  and  again  filter.  Of  the  second  filtrate,  put  the  amount  represendsg 
5  Gm.  colchicum  seed  into  a  separator,  shake  out  with  chloroform  and  evapoistf 
the  chloroformic  extracts  to  dryness.  Purifv  by  dissolving  in  alcohol  and  then  evipo> 
rate  again  and  then  wei^h  the  alkaloidal  residue.  Treat  this  residue  with  ii/SD 
HsS04.  V.S.  collect  the  portion  insoluble  in  this  acid  upon  a  pledget  of  absorbent  cotton 
and  atter  washing  and  partially  drying  it.  Then  dissolve  this  residue  in  alrobol 
followed  by  ether,  evaporate  the  alcohol-ether  filtrate,  weigh  what  matter  is  left 
after  the  evaporation,  and  subtract  this  weight  from  the  weif^ht  of  the  on|:in&l 
alkaloidal  residue.  Tne  difference  represents  the  amount  of  colchicine  in  5Gic. 
colchicum  seed.     For  details  see  U.S.P.,  p.  120. 

The  Assay  of  Colchicum  Conn  is  like  that  of  the  seed;  starting  with  ISgrammtto' 
the  corm. 

The  Assay  of  Extract  of  Colchictmi  Conn  is  like  that  of  the  seed,  except  that  6 Gc 
extract  are  taken  and  the  weight  of  the  purified  residue  shows  the  amount  of  colchicine 
in  2  Gm.  extmct. 

The  Assay  of  Fluideztract  of  Colchicum  Seed  is  like  that  of  the  seed,  except  that 
15  mils  of  the  fluidcxtract  are  taken  and  the  treatment  vvith  solution  of  lead  suharr- 
tate  is  slightly  different.     For  details  see  U.S.P.,  p.  182. 

The  Assay  of  Tincture  of  Colchicum  Seed  is  like  that  of  the  seed,  except  that  13r> 
mils  of  the  tincture  are  evaporated  on  a  water-bath  to  about  20  mils  and  that  thf 
treatment  with  solution  of  lead  subacetate  and  water  is  slight Iv  different.  For 
detaib  see  U.S.P.,  p.  453. 

Outline  of  Assay  of  Cantharides. — Extract  15  Gm;  powdered  cantharideswiiha 
mixture  of  benzene,  purified  petroleum  benzin  and  hydrochloric  acid,  maoenting 
for  twelve  hours  and  then  digesting  for  three  hours  at  40**C.  Decant  the  aroottnt 
of  clear  fluid  representing  10  Gm.  cantharides,  evaporate  spontaneously  to  ak^t 5 
mils,  add  5  mils  of  chloroform  and  evaporate  to  dryness  spontaneously  in  awiim 
place.  Purify  the  crystalline  residue  by  washing  with  a  saturated  solution  of  eas- 
tharidin  in  dehydrated  alcohol  and  purified  petroleum  benzin,  until  it  is  free  from  be 
and  color.  Then  dissolve  the  crystalline  residue  in  chloroform,  evaporate  the  chkao- 
form  with  the  aid  of  a  blast  of  air,  dr>r  the  crystals  at  60*^0.  and  weigh.  The  vnf^^ 
represents  the  amount  of  cantharidin  in  10  Gm.  cantharides.  For  details  see  UaP. 
p.  100. 

Outline  of  Assay  of  Guarana. — Extract  6  Gm.  ]x>wdered  jguarana.  with  a  mixtuff 
of  chloroform  and  ammonia  water  by  maceration  with  agitation.  Filter  the  mixtoff 
and  taking  the  amount  of  filtrate  representing  5  Gm.  guarana,  evaporate  it  to  diy- 
ncss,  dissolve  the  evaporated  residue  m  weak  sulphuric  acid,  transfer  the  acid  solatan 
to  a  separator,  make  alkaline  with  ammonia  water  and  shake  out  with  several  portioof 
of  chloroform.  Evaporate  the  chloroformic  extracts  at  80**C.  and  weigL  TV 
weight  represents  the  caffeine  in  5  Gm.  guarana.     For  details  see  U.S.P.,  p.  212. 

Outline  of  Assay  of  Fluideztract  of  Guarana. — Mix  5  mils  of  the  fluideztiiff 
with  1  mil  of  ammonia  water  in  a  separator,  shake  out  with  chloroform,  evaporal' 
the  chloroformic  extract,  then  dissolve  the  residue  in  distilled  water  and  filter.  Tti»" 
fer  the  aqueous  filtrate  to  a  separator,  shake  out  with  chloroform  and  evaporate  t^♦ 
chloroformic  extracts  to  constant  weight  at  80**C.     For  details  see  U.S.P,,  p.  1^ 

Jalap  is  assayed  by  extraction  and  weighing,  but  as  the  assay  i?  • 
purely  physical  process,  involving  no  chemical  change  and  no  *'f*akinf: 
out,^'  it  is  placed  under  the  discussion  of  the  drug  on  p.  646. 

Scammony  Root  is  assayed  just  as  is  jalap. 

Asaf etida  is  assayed  for  its  alcohol  solubility.  The  method  is  pwr. 
on  p.  777. 

OFFICIAL  ASSAYS  IN  WHICH  THE  ALKALOID  IS  TTTItATED 

• 

Outline  of  Assay  of  Belladonna  Root. — Extract  15  Gm.  powdered  beUadoes 
root  with  a  mixture  of  chloroform,  ether  and  ammonia  water.  After  proper  maren- 
tion,  decant  the  amount  of  clear  fluid  representing  10  Gm.  drug,  transfer  it  to » 
separator  and  shake  out  with  weak  sulphuric  acid,  rut  the  acid  extracts  in  aaocbr 
separator,  make  alkaline  with  ammonia  water  and  shake  out  with  ddorofomi.  E"^ 
orate  the  chloroformic  extracts  to  dryness,  dissolve  the  residue  in  exactly  5  mOi » I* 
H^4,  V.S.  and  titrate  excess  of  acid  with  n/50  KOH,  V.S.     Indicator,  cochineil  t^ 

Each  mil  n/10  HtS04>  V.S.  =0.02892  Gm.  alkaloids.  For  details  tee  I'ivP^ 
p.  78. 
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Outline  of  Assay  of  Fluidextraet  of  Balladoxiiit  Root— Mix  10  mils  of  th(^  fhiid- 

rxtract  with  distilled  water  and  ammonia  water  in  a  separator.  Shake  out  with  several 
portions  of  chloit>form»  transfer  the  chloroformic  extracts  to  another  separator  and 
shake  rtut  with  weak  sulphuric  acid.  Transfer  the  acid  extract*  to  another  deparator^ 
make  alkaline  with  ammonia  water  and  shake  out  with  chloroform.  Evaporate  the 
chloroformic  extracts  to  dr>*nea8,  dissolve  the  residue  in  exactly  5  mils  n/lO  HjSO< 
V,S,  and  titrate  excess  of  acid  with  n/50  KOH,  V,8.     Indicator,  cochineal  T.S. 

Each  mil  n/10  HjSO*,  V.S, -0,02892  Gm.  alkaloid*.  For  detafld  see  U,S.P^ 
p,  178. 

The  Assay  of  Belladonna  Leaves  is  like  that  of  belladonna  root,  except  sM^ht  changes 
the  amount  of  water  used  and  the  fact  that  the  residue  before  titration  is  treated  with 
ether.     For  details  sw*  U.8,P.,  p.  72. 

Outline  of  Assay  of  Pilular  Extract  of  Belladonna  Leaves.— ^ Dissolve  2  Gro.  extract 
in  10  mils  of  diluted  alcohol*  traiisfer  to  a  separator^  make  alkaline  with  ammonia 
water  and  proceed  aa  in  the  assay  of  the  fluidextract.  For  minor  variations  and  other 
details  see  U.S. P.,  p.  145. 

Outline  of  Assay  of  Powdered  Extract  of  Belladonna  Leaves* — Mix  3  Gm.  pondered 

extract  with  washed  sand,  macerate  with  a  mixture  of  chloroform,  ether  and  ammonia 

water,  decant  an  amount  of  the  clear  fluid  representing  2  Gm*  extract  and  proceed 

in  the  assay  of  belladonna  root.     For  minor  variations  and  other  details  see  U,S.P., 

p.  146. 

Outline  of  Assav  of  Tincture  of  Belladonna  Leaves. — Evaporate  100  mils  of  the 
tincture  in  a  water-bath  to  about  10  mils  and  proceed  a«  in  the  assav  of  fluidextraet 
of  belladonna  root.     For  minor  variationja  and  other  details  see  l\8.l'.,  p.  448, 

Outline  of  Assay  of  Belladonna  Plaster. — Extract  10  Gm.  belladonna  plaster  in 
strips  with  chloroform,  alcohol  and  some  ammonia  water.  After  the  mass  has  sepa- 
rated from  the  cloth  oase,  drj^  the  cloth,  weigh  it  and  subtract  its  weight  from  the 
weight  of  the  spread  plaster.  Then  pour  the  chloroform -alcohol  solution  into  a 
aopATAtoTf  mix  with  distilled  water,  draw  off  the  chloroform  layer,  transfer  it  to  another 
separator  and  rinse  it  out  with  more  water  Combine  with  aqueous  extracts,  shake 
them  out  with  more  chloroform,  which  is  to  be  mixed  with  the  original  chloroform 
<'Xtract.  The  mixed  chloroform  solution  is  then  shaken  out  several  times  with  weak 
sulphuric  acid,  the  acid  extracts  are  put  with  another  separator,  are  made  alkaline 
vritn  ammonia  water  and  are  shaken  out  with  chloroform.  The  filtered  chloroform 
extracts  are  evaporated  to  dryne^,  the  residue  is  dissolved  in  exactly  5  mils  of  ny^  10 
HiSO^t  V.S.  and  the  excess  of  acid  is  titrated  with  71 /50  KOH,  V.S.  Indicator,  cochineal 
T,8.     For  details  see  U.S. P.,  p.  134. 

The  Assay  of  Aconite  is  like  that  for  belladonna  root,  except  that  ether  is  used  as 
the  immiscible  solvent.     For  details  see  U.S. P.,  p.  30. 

The  Assay  for  Extract  of  Aconite  is  like  that  of  belladonn&  root  except  that  the 
extract  is  mixed  with  washed  sand,  then  macerated  with  ether  and  ammonia  water 
and  the  amount  of  clear  fluid  represent inc  2  Gm,  extract  is  decanted  and  used  in  the 
proct^ss.  Another  difference  is  the  fact  that  ether  is  used  as  the  immiscible  solvent. 
See  U.S. P.,  p,  144. 

The  Assay  for  Fluidextract  of  Aconite  is  like  that  of  belladonna  root,  except  that 
ether  is  used  as  the  immiscible  solvent  and  that  15  mils  of  the  duidextraot  are  mixed 
with  purified  sawdust  and  dried  prior  to  maceration  with  ether  and  ammonia  water. 
For  details  see  U.S.R,  p.  177, 

The  Assay  for  Tincture  of  Aconite  is  like  that  of  the  fluidextract  except  that  150 
mil*  of  the  tincture  are  concentrated  to  about  '20  mils,  mixed  with  purified  sawdust 
driest  and  then  macerated  with  ether  and  ammonia  water.  For  details  see  ll.8.P.» 
p.  445. 

Tlie  Assay  of  Hydrastis  is  like  that  of  belladonna  root,  except  that  ether  is  used  as 
the  immiscible  solvent  and  that  the  amount  of  eth(Mv:\l  >citutiii.n  rrpresenting  5  Gm, 
dnigia  taken  to  complete  the  assay.     For  other  1  S,F.,  p.  224. 

Tlie  Assay  of  Extract  of  Hydrastis  ia  like  that  *'xcept  that  the 

extract  is  mixed  with  washed  sand,  is  macerated  wilh  *(litr  and  mumoniti  water  and 
that  an  amount  of  th»?  clear  fluid  repre^ctuing  2  Gm.  extract  ts  decanted  and  used. 
Another  differouce  is  the  use  of  other  as  the  immiacible  solvent.  For  details  see 
U.8.P.,  p.  154. 

The  Assay  of  Fluidextract  of  Hydrmstift  10  like  that  of  lluidcxtraet  of  belladonna  root» 
except  that  5  mils  of  the  fluidextract  arts  used  and  that  the  imumcible  solvent  is  ether. 
For  details  see  U.S.P,,  p.  \m. 

Tba  Assay  for  Glvcerite  of  Hydrastis  resembles  that  of  the  fluidextract .  For  minor 
differences  and  for  details  see  U.S. P.,  p.  205, 

The  Assay  for  Tincture  of  Hydrastis  is  like  that  of  the  Huidextraet  except  thai 
SO  miU  of  tincture  are  taken  and  are  concentriitcd  to  about  10  mils  before  proceedill^ 
with  the  anay.     For  detaUs  see  U.B*P.^  p.  466. 
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The  Assav  of  ^oseyamus  is  like  that  of  belladonna  root.  For  minor  differeiien 
and  for  details  see  U.S. P.,  p.  225. 

The  Assay  of  Extract  of  Hyoscyamus  is  like  that  of  pilular  extract  of  belladonna 
leaves  except  that  5  Gm.  extract  are  used.     For  details  see  U.S. P.,  p.  155. 

The  Assay  of  Fluidextract  of  Hyoscyamus  is  like  that  of  fluidextract  of  bellndoonB 
root  except  that  25  mils  of  the  fluidextract  are  used.  For  minor  differences  and  for 
details  see  U.S.P.,  p.  187. 

The  Assay  of  Tincture  of  Hyoscyamus  is  like  that  of  fluidextract  of  belladonna  root 
except  that  250  mils  of  the  tincture  are  concentrated  to  10  mils  before  proceedmi 
with  the  assay.     For  other  minor  differences  see  U.S.P.,  p.  457. 

The  Assay  of  Ipecac  is  like  that  of  belladonna  root  except  that  ether  is  used  as  thr 
immiscible  solvent  and  that  the  amount  of  ethereal  extract  representing  5  Gm.  dnii 
is  used  in  the  assay.     For  other  minor  differences  see  U.S. P.,  p.  230. 

Outline  of  Assay  of  Fluidextract  of  Ipecac. — Mix  10  mils  of  the  fluidextnct 
with  purified  sawdust,  dry  at  80°C.,  and  macerate  with  a  mixture  of  ether  and  ammonia 
water.  Then  decant  the  amount  of  clear  fluid  representing  5  mils  of  the  fluidextnct, 
put  it  in  a  separator  and  shake  out  with  weak  sulphuric  acid.  Put  the  acid  aohitian 
m  another  separator,  make  alkaline  with  ammonia  water  and  shake  out  with  ether. 
Evaporate  the  ethereal  extracts  to  dryness,  dissolve  residue  in  exactly  10  mib  a/10 
HjS04,  V.S.  and  titrate  excess  of  acid  with  n/50  KOH,  V.S.  Indicator,  eodiinttl 
T.S.     For  details  see  U.S.P.,  p.  188. 

The  Assay  of  Nux  Vomica  is  like  that  of  belladonna  root,  except  minor  details, 
such  as  the  amount  of  ammonia  water  and  of  n/10  H2SO4,  V.S.  used  and  the  time  of 
shaking  and  maceration.     See  U.S. P.,  p.  281. 

The  Assay  of  Extract  of  Nux  Vomica  is  like  that  of  belladonna  root,  except  that  the 
extract  is  mixed  with  washed  sand,  is  macerated  with  a  mixture  of  ether,  chlorofoni 
and  ammonia  water  and  that  the  amount  of  clear  fluid,  representing  2  Gm.  extract,  ii 
.decanted  and  assayed.  Then  the  amount  of  n/10  HsSOi,  V.8.,  used  to  diasdvethe 
residue  is  10  mils.     For  details  see  U.S. P.,  p.  157. 

The  Assay  of  Fluidextract  of  Nux  Vomica  is  like  that  of  fluidextract  of  belladoona 
root,  except  that  10  mils  n/10  HaS04,  V.S.  are  used  to  dissolve  the  residue.  For 
details  see  U.S.P.,  p.  189. 

The  Assay  of  Tincture  of  Nux  Vomica  is  like  that  of  fluidextract  of  belladonna  root, 
except  that  100  mils  of  the  tincture  are  concentrated  to  about  10  mils,  before  proeeed- 
ing  with  the  assay  .     For  other  minor  differences  see  U.S. P.,  p.  461. 

Outline  of  Assay  of  Opium. — Carefully  extract  8  Gm.  opium  with  distilled  water. 
Evaporate  the  aqueous  filtrate  and  washings  on  a  water-bath  to  about  40  Qm.  andtbei 
dilute  with  enough  distilled  water  to  make  exactly  50  mils  of  fluid.  Mix  this  vith 
pure,  freshly  slaked  lime,  dilute  with  water,  filter  and  macerate  the  amount  of  filtrate 
representing  4  Gm.  opium  with  a  mixture  of  alcohol,  ether  and  ammonium  chloride. 
Wash  the  resulting.crystals  of  morphine,  first  with  ether,  then  with  a  saturated,  aaueooi 
solution  of  morphine,  dissolve  them  in  exactly  20  mils  n/10  HsSOi,  V.S.  ana  thea 
titrate  excess  ot  acid  with  n/50  KOH,  V.S.  Indicator,  cochineal  T.S.  For  detaib 
see  U.S.P.,  p.  306. 

Powdered  Opium,  Deodorized  Opium  and  Granulated  Opiuzn  are  assayed  just  is 
is  opium. 

The  Assay  of  Extract  of  Opium  is  like  that  of  opium,  except  that  in  starting.  4  Gm. 
extract  are  dissolved  in  distilled  water,  filtered  and  the  filter  is  washed  with  enoo^ 
water  to  make  50  mils.  This  filtrate  is  then  treated  with  lime.  For  details  see  r.&r. 
p.  158. 

The  Assay  of  Tincture  of  Opium  is  like  that  for  opium  except  that  in  startiDgSO 
mils  of  the  tincture  is  heated  on  a  water-bath  until  all  of  the  alcohol  is  removed.  1^ 
residue  is  then  diluted  with  water  and  treated  with  lime.  For  details  see  UiiP, 
p.  462. 

Tincture  of  Deodorized  Opium  is  assaved  just  as  is  the  simple  tincture. 

Outline  of  Assay  of  Physostignia. — Macerate  15  Gm.  physostigma  with  a  miitoit 
of  ether,  distilled  water  and  sodium  bicarbonate,  decant  off  the  amount  of  dnr 
liquid  representing  10  Gm.  drug.  Add  to  this  filtered  ethereal  solution  20  mils  a'lO 
H2SO4,  V.S.  and  then  evaporate  the  ether.  Pour  off  the  acid  liquid  from  the  resD 
and  fat  into  a  separator  and  treat  the  resin  and  fat  with  more  ether  and  n/lO  HiSO* 
V.S.  and  continue  doing  this  until  all  of  the  alkaloids  have  been  dissolvfxl  by  tbeacn* 
Then  make  the  acid  solution,  alkaline  with  sodium  bicarbonate  solution  and  shake 
out  with  ether.  Wash  the  ethereal  extract  with  distilled  water,  then  evapont** 
to  dryness.  Dissolve  the  residue  in  exactly  5  mils  n/10  HtSO^,  V.S.  and  titrate  the 
excess  of  acid  with  n/50  KOH,  V.S.  Indicator,  cochineal  T.8.  For  details  see  llSfn 
p.  320. 

The  Assay  of  Extract  of  Physostigma  is  like  that  of  physostigmA,  exc^  that^  a 
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starttAs,  3  Gm.  extract  arc  mixed  with  washed  aimd  and  then  mixed  with  ether, 
distilled  water  and  sodium  bicarbonate.     For  details  see  U.S.P.,  p.  160. 

The  Aaaay  of  Tincture  of  Physostigma  is  hke  that  of  physoetigma,  except  that  in 
starting,  150  mils  of  the  tincture  are  concentrated  to  about  20  mils,  the  evap>orated 
lit^uid  is  mixed  with  purified  sawdust  and  dried  and  the  dry  mixture  is  then  treated 
with  ether,  distilled  waxer  and  sodium  lunjirbonate.     For  details  see  U.8.P.,  p.  464. 

The  Assay  of  Pilocarpus  is  like  that  of  belladonna;  15  Gm.  drug  being  used.  For 
minor  differences  see  U.iS.P.»  p.  323. 

The  Assay  of  Fluid  extract  of  Pilocarpus  b  like  that  of  beUadonna  root,  except  that, 
in  starting,  15  mils  of  the  fluidexlract  are  mixed  with  purifieil  sawdust  and  the  mixture 
is  evaporated  to  dr^Tiess,  before  macerating  wHth  chloroform,  ether  and  ammonia 
water.     For  other  minor  ditTerctices  see  U.S.P.«  p,  190* 

The  Assay  of  Stramonium  is  like  that  of  beliadonna  root;  15  Gm.  drug  being  used. 
The  main  difference  is  the  treatment  of  the  alkaloidal  residue  with  ether,  prior  to 
titration.     For  details  set?  U.S. P.,  p.  411. 

The  Assav  of  Powdered  Extract  of  Stramonium  is  exactly  like  that  uf  the  powdered 
extract  of  belladonna. 

The  Assay  of  Ptlular  Extract  of  Stramonium  is  exactly  like  that  of  the  pilular  extract 
of  belladitnua. 

The  Assay  of  Tincture  of  Stramonium  is  hke  that  of  fluidextraet  of  belladonna  root, 
exeept  that,  in  start iti^  100  mi!s  of  the  tincture  are  concentrated  to  about  10  mils, 
before  mixing  with  distilled  water  and  ammonia  water.  For  other  minor  differences 
0ee  U.S. P.,  p.  4t>7 

It  might  he  well  to  give  brief  consideration  to  the  arithinetie  of  alka- 
loidal  titration. 

Taking  aconite  as  a  type,  it  will  be  well  to  notice  that  it  is  stated  in 
the  assay  of  the  drug  the  fiuidextract  and  the  tincture  that  each  mil  of 
n/10  H2SO4,  V.8.  corresponds  to  64.539  nHlligrarumes  of  aconitine.  This 
figure  it  wiU  he  noted,  i*?  an  exact  decimal  fraction  of  the  molecular 
weight  of  aconitine,  645.39.  That  1  mil  /t/10  H^SOi,  V,S.  equals  64.539 
milligrammes  can  \ye  proven  by  following  the  regular  proceas  of  finding 
the  equivalent  value  for  that  amount  of  volumetric  solution.  Repeating 
the  process  in  this  special  case: 


nSOt     -f    2C,4H.7NOu 

Oo«  molecule        Two  mol«fcule« 
AuXphurio  add.  aeoriiitin«>. « 

98,09  2XW5.39 


(C,4H47NOnJ,H,S04 

Aoooitloe  fulpliatc. 


Remembering  (p*  88^)  that 
Gm.  absolute  H^SOi,  we  see — 


1  mil  tenth-normal  HjSOi^  0.0049045 


That  98.07  Gm,  absolute  H^SO^  that 
49,045  Gm.  absolute  Ht80i 

And  that  0.0049045  Gm.  absolute  H^^t 


2  X  645,39  Gm.  aconitine, 
tH5.39  Gm.  aeomttae. 

X  645,39  Gm.  liconitiiie,  or 


10,000 


0,064539  Gm,  aconitine 

or  64,539  nulligrammet 
of  aconitine. 


EThis  method  of  reasoning  applies  to  all  of  this  class  of  assays;  the 
nite  numeric  factor  being  the  molecular  weight  of  the  appropriate 
doid  divided  by  10,CXX);  the  amount  of  alkaloid  (expressed  in  grammes) 
neutralized  by  one  mil  of  tenth-normal  sulphuric  acid  V.S. 

SPEOAL  AODtMETRIC  ASSAYS  OF  VOLATILE  OILS 

Aldehydes  and  volatile  oils  containing  them  can  be  indirectly  assayed 
by  acidimetric  processes.  The  present  pharmacopana  provides  assays 
of  this  character  for  benzaldehyde  and  for  six  volatile  oils, 

OuUine  of  Assay  of  Benzaldehyde. — Titrate  25  mils  of  a  freahly  prepared  alcoholic 

solution   of   phenyl  hydrazine  with  n/2  UC\^  V,S,,  using  methyl  omugf  T.8,  M  an 
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indicator.  Mix  about  1  Gm.  bensaldehyde,  accurately  weighed,  with  another  25 
mils  of  the  same  phenylhydrasine  solution,  let  stand  for  thirty  minutes,  add  methyl 
orange  T.S.  and  then  add  a  known  excess  of  n/2  HGI,  V.S.  Filter  the  mixture  and 
then  titrate  the  filtrate  and  washings  with  n/2  KOH,  V.S.  From  the  amount  of 
alkali  V.S.  required,  calculate  the  amount  of  n/2  HC^  V.S.  consumed  by  the  exoeM 
of  phenjrlhydrazine  and  from  this,  the  amoimt  of  bensaldehyde  may  be  deduced.  Thm 
factor  given  by  the  pharmacopoeia  is  0.053.  (See  below.)  For  details  see  XJ.8.P., 
p.  74. 

This  assay  is  based  upon  the  following  principles:  Phenylhydrasine 
is  an  organic  base  and  is  neutralized  by  acids  (such  as  HCl)  in  molecular 
proportions.  It  also  combines  in  molecular  proportions  with  idddiydeB. 
The  HCl  value  of  a  certain  phenylhydrazine  solution  is  determined 
by  titration;  another  batch  (same  volume)  of  the  same  hydrazine  so- 
lution is  treated  with  a  definite  amount  of  aldehyde  and  its  hydro- 
chloric acid  value  is  determined  by  residual  titration.  The  sample  to 
which  the  aldehyde  has  been  added  will,  of  course,  require  less  acid  for 
neutralization  than  did  the  original  phenylhydrazine  solution,  since 
a  portion  of  the  hydrazine  was  used  up  in  combining  with  the  aldehyde. 
The  reaction  nms 

Benzaldehyde  Phenylhydrazine  Aldehyde  compound  Water 

CHbCHO  +  HjN   -   NHCeHs    =   C.HsCH   =   NNHCHj  +  H,0 

The  neutralization  of  the  hydrazine  can  be  expressed  as  follows: 

NHCeHs 
HjN— NHCeH5  +  HCl  =    | 

NH,C1 

Hence  one  molecule  hydrochloric  acid  indirectly  represents  one  mole- 
cule benzaldehyde. 
Hence  36.47      Gm.  absolute  HCl  =106.05  Gm.  absolute  benzaldehyde, 

0.01832  Gm.  absolute  HCl    /  _       1832       ^.ha  nri-nnw 
(amount  in  1  mil  n/2  HCl)  \  7  3,647,000  XiUb.U5-U.UM 

Gm.  absolute  benzaldehyde. 

In  this  way  is  deduced  the  factor  0.053  used  in  the  assay  given  above. 
Like  benzaldehyde  assay  are  the  other  three,  viz. : 

Oil  of  Bitter  Almond  is  assayed  by  exactly  the  same  method  as  is  benzaldehyde. 

Outline  of  Assay  of  Citral  in  Oil  of  Lemon. — Mix  15  mils  of  the  oil  with  10  mils 
of  a  10  per  cent,  alcoholic  phenylhydrazine  solution  and  let  the  mixture  stand  for 
thirty  minutes.  Add  some  methyl  orange  T.S.  and  then  neutralize  by  titration  with  n/2 
HCl,  V.S.  If  the  neutralization  is  difficult,  a  special  manipulation  is  suggested  oy 
the  pharmacopceia.  At  the  same  time,  run  a  blank  test  (omitting  the  oil)  and  note 
amount  of  n/2  HCl,  V.S.  needed  to  neutralize  the  phenylhydrazmc  solution.  The 
difiference  between  the  number  of  mils  of  n/10  HCl,  V.S.  consumed  by  the  straight 
phenylhydrazine  solution  and  the  phenylhydrazine  solution  treated  with  the  oil. 
multiplied  bv  0.076  gives  the  weight  of  citral  in  15  mils  of  the  oil.  For  details  see 
U.S.P.,  p.  294. 

-CASSIA  FLASK"  ASSAYS  OF  VOLATILE  OILS 

At  this  place,  mention  should  be  made  of  the  assays  of  oils  for  phenols  or  for  ald»> 
hydes  baned  upon  the  formation  of  a  water-soluble  compound  of  these  substances 
and  tiie  subsequent  liberation  of  the  fn*e  phenol  or  aldehyde  and  the  direct  reading 
of  its  volume  in  a  "cassia  flask."  St'vrn  oHicial  oils  are  thus  assayed — caraway  (lP- 
751);  clove  (p.  749); cassia  (p.  745);  eucalyptus  (p.  740);  pimenta  (p.  752);  spearmint 
(p.  748)  and  thyme  (p.  743).  On  the  pages  just  designated  the  pharmacopceia  assay 
for  each  oil  is  given  in  abstract. 
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SAPONinCATION  NUMBER  OF  OILS  AND  FATS 

As  already  explained  oo  p.  665,  fixed  oils  and  fata  are  esters  of  glycerin 
with  fatty  acids^  and  the  process  of  soap-making  is  the  cooking  of  such 
oils  with  soda  or  potassa,  whereby  the  sodium  or  pota&sium  salts  of  the 
fatty  acids  are  obtained.  This  fact  is  utilized  in  the  assay  of  oils  and  fats, 
a  given  weight  of  the  fatty  substance  being  boiled  with  a  known  excess 
of  alcoholic  potassium  hydroxide  T*S.  (p*  886),  and  titrated  with  half- 
nonnal  hydrochloric  acid.  In  this  way  we  can  find  out  the  exact  amount 
of  alkali  taken  up  by  the  oil,  and  thus  the  "saponification  number'^  can 
be  deduced. 

The  phamiacopopial  process  may  be  outlined  as  follows: 

OutUne  of  the  Esdnuttion  of  the  Sapomficatloii  Value. — Accurately  weigh  1,5  to 
2,0  Kraramcs  of  the  fat  or  oil,  mix  with  25  mils  of  alcoholic  KOH,  V.S.  and  heat  for 
thirty  minutea  on  a  water-bath  in  a  flask  provided  with  an  upright  condensing  tube. 
Then  titrate  with  /*.  2  HCU  V.8.,  using  phenolphthalein  T.S.  as  indicator.  At  the 
same  time  titrate  25  mils  of  alcoholic  KOH,  V.S.  with  n/2  HCl,  V.8. 

The  difference  between  the  number  of  mils  of  n/2  HCl,  V,8.  uaed  by  the  straight 
ale^iholic  KOH,  \\8.  and  bv  the  same  solution  after  treatment  of  the  fat,  multiphed 
bv  28,055  and  divided  by  the  weight  of  the  fat,  gives  the  sHpouifieation  value.  For 
details  see  T  8,P.,  p.  590. 

The  saponification  number  means  the  number  of  milligrammes 
absolute  potiii^i^ium  hydroxide  which  corabiaes  with  1  icramme  of  oil. 
Thus,  takiuK  an  example  of  calculating  by  process  given  above,  suppose 
2  granunes  of  olive  od  combines  with  13.9  mils  half-normal  potassium 
hydroxide  V.8.  That  is,  suppose  it  takes  25  mils  half-normal  hydro- 
chloric acid  V.S.  to  neutralize  25  mils  alcoholic  potassium  hydroxide 
before  saponification,  and  11.1  mils  half-normal  hydrochloric  acid  V.S. 
to  neutralize  the  25  milsiilcoholit*  potassium  hydroxide a/^er  saponification* 
The  calculations  in  this  case  would  be  25—  ILl  =  13.9, 

ia.9  X  28.055       389.9645 


and  the  saponification  number  is  194.9. 

Now  let  us  see  the  amount  of  potassa  combining  with  the  oil: 

I  mil  n/2  KOH  =0.028055  Gm.  absolute  KOH  (p.  88<^. 
ia,9  mils  fi/2  KOH- 13.9X0.028055 «0.3809645  Gm.  absolute  KOH. 

Hence  we  see  that  2  Gm.  oil  combines  with  390  milligrammes  KOH 

^and  1  Gm.  oil  combines  with  195  milligrammes  KOH 
Brp 


SAPONtFICATION  NUMBER  OF  OFFIOAL  OILS  AND  FATS 

The  foikjwing  oils  und  fats  are  thus  assayed: 


m 

Saf-  No. 

a&>.  No. 

TJKi'*  mi 

190-l«6 

Oil  of  ihe4)hrornn 

188-195 

Bxprt^ud  aii  of  alrmmri . 

191-200 

Oil  f*f  ttfxnm^ 

188-193 

Coltonrnwi  oil 

i9o-ms 

CfMi-iiuer  otI 

180-190 

UnttedmL 

187-195 

Lard 

.    193-203 

Castor  oii 

17^-1M.-\ 

Surt  .  ,  ,  . 

193-200 

Cmt&ntni. 

JiH)  ?i:i 

The  manipuktioii  employed  in  esiinuitini^  tlie  saponification  number 
of  storax  differ^  from  the  routine  method;  hence  it  is  printed  below: 

Storajc— Accurately  winich  about  1  Gm.  purified  stontx,  mix  with  50  mils  of  puri- 
fied petroleum  bcniin,  add  25  mils  alcoholic  KOH,  V.8.  and  macerate  twcDty-four 
houm,  with  frequent  shakinR.  Then  titrate  with  n/2  HCl,  V.8.  Indicatgr,  phenol- 
phtbaieiB.     Saponification  number,  170  to  230.     For  details  sec  p.  417. 
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The  assay  of  yellow  wax  differs  from  the  saponificatioii  number 
determined  in  the  fact  that  both  free  and  ester  value  is  determined  in  the 
same  sample.     The  oflBcial  directions  are  as  follows: 

Yellow  Wax. — Accurately  weigh  about  3  Gm.  wax,  wami  with  25  mils  neuinl 
dehydrated  alcohol  until  melted  and  titrate,  while  warm  with  alcoholic  KOH,  Vi, 
using  phenolphthalein  as  indicator.  Acid  value,  18  to  24.  Then  add  another  25  mib 
alcoholic  KOH,  V.S.  and  some  alcohol,  boil  for  two  hours  in  flask  connected  inti 
reflux  condenser  and  titrate  excess  of  alkali  with  n/2  HCl,  V.S.  I^ter  value.  72  u* 
77.     For  details  see  U.S.?.,  p.  105. 

The  ester  assays  of  volatile  oils  are  modifications  of  the  saponification 
number  determination.  Four  volatile  oils  are  thus  assayed  in  the  presen; 
pharmacopoeia. 

Methyl  Salicylate, — ^Accurately  weigh  about  2  mils  of  the  oil  mix  with  50  mlb 
alcoholic  KOH,  V.S.  heat  for  two  hours  on  a  water-bath,  in  a  flask  connected  with  i 
reflux  condenser,  then  titrate  excess  of  alkali  with  n/2  HCl,  V.S.  Indicator^  phno^ 
phthalein  T.S.     Strength,  at  least,  98  per  cent.  CHjCrHiOi. 

Each  mil  n/2  alcoholic  KOH,  V.S.  =0.07603  Gm.  CHiCrHtO,.  Each  Gm,  I'.Si 
oil  =  at  least  12.9  mils  n/2  alcoholic  KOH,  V.S.     For  details  see  U.S.P.,  p.  273. 

The  test  for  esters  (as  impurity)  in  oil  of  lavender  (see  U.S.P.,  p.  2W 
is  a  type  of  ester  assay. 

Oil  of  Peppermint  (ester  assay). — Accurately  weigh  10  mils  of  the  oil  and  boil  «n:k 
25  mils  alcoholic  KOH.  V.S.  for  one  hour  in  a  flask  connected  with  a  reflux  condei»r 
After  cooling,  titrate  tne  excess  of  alkali  with  n/2  H2S04,  V.S.,  using  phenolphtha}«iL 
as  indicator.  The  number  of  mils  of  alcoholic  KOH,  V.S.  consumed  by  the  cil 
multiplied  by  9.909  and  divided  by  the  weight  of  the  oil,  gives  the  percentwe  « 
menthyl  acetate.     For  details  see  L'.S.P.,  p.  296. 

Oil  of  Peppermint  (menthol  assav). — Acetylize  10  mils  of  the  oil  by  heating  in  tf 
acetylization  flask  with  acetic  anhydride  and  anhydrous  sodium  acetate  for  one  hciir. 
Cool,  and  then  wash,  dry  and  accurately  weigh  about  5  mils  of  acetylixed  oil.  'Hk? 
boil  the  acetylized  oil  for  one  hour  with  50  mils  n/2  alcoholic  KOH,  V.S.  in  »  fiai 
connected  with  a  reflux  condenser.  After  cooling,  titrate  excess  of  alkali  vith  t  • 
HjSOi,  V.S.,  using  phenolphthalein  T.S.,  as  indicator.  For  the  menthol  calcubtii* 
and  other  details  see  U.S.P.,  p.  296. 

Oil  of  Rosemary  (ester  and  Domeol  assays)  exactly  like  the  ester  and  menthol  um.^' 
of  oil  of  peppermint  except  that  the  factor  is  different.     For  details  see  U.S. P..  p.  .^' 

It  will  be  noticed  that  there  are  two  parts  to  the  assay  of  oil  of  peppp:- 
mint  and  oil  of  rosemary:  The  first  part  resembling  a  saponificatioi: 
number  determination,  while  the  second  part — a  phenol  assay — depwiii* 
upon  the  acetylization  of  that  substance. 

As  to  the  saponification  tests,  it  will  be  seen  that  the  factor  9.9* 
for  the  menthyl  acetate  of  oil  of  peppermint;  9.808  for  the  bomyl  acewt; 
of  oil  of  rosemary)  represents  the  molecular  weight  of  the  characteristK 
ester  divided  by  200,  or  100  times  the  amount  of  ester  that  comhioe* 
with  1  mil  half-normal  potassium  hydroxide  V.S. 

This  can  best  be  explained  by  a  hypothetic  assay. 

Suppose  we  find  9  grammes  of  oil  of  peppermint  combine  with  T.i 
mils  half-normal  alcoholic  KOH;  that  is,  while  the  25  mils  half-nonnil 
alcoholic  KOH  took  25  mils  half-normal  HjC04  before  saiwnification. 
after  saponification  the  alkali  left  took  only  17.5  mUs  half-normal  HsSOi- 
In  such  cases  we  find- 
that  (a)  9  Gm.  oil  =  7.5  mils  n/2  alcoholic  KOH. 

that  (6)  1  mil  n/2  alcoholic  KOH      =  0.09909  Gm.  menthvl  acetate. 

that  (c)  7.5  mils  n/2  alcoholic  KOH  =  7.5X0.09909. 

=  0.743175  Gm.  menthyl  acetate. 

Therefore  that  (d)  9  Gm.  oil  «  0.743175  Gm.  menthvl  acetate. 

100 

and  that  (e)  9  Gm.  oil  »  -^  X0.743175  »8.2  per  cent,  meothrl 

acetate. 
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Careful  examination  of  the  above  figures  shows  that  the  real  calcu- 
lation "c"  and  "e"  means  the  multipUcation  of  the  number  of  mils 
of  alcoholic  potassa  used  by  0.09909  and  by  100  (or  by  9.909),  and  finally 
dividing  by  weight  of  oil.  In  passing,  it  may  be  stated  that  the  use 
of  the  acetylization  factors  7.808  for  the  menthol  in  oil  of  peppermint 
and  7.707  for  the  borneol  in  oil  of  rosemary)  can  be  explained  in  the  same 
way. 

The  acetylization  tests  given  above  for  oil  of  peppermint  and  for  oil 
of  rosemary,  as  well  as  that  for  the  santalol  in  oil  of  santal,  given  below, 
are  based  on  the  fact  that  the  characteristic  alcohols  of 
these  three  oils  form  well-defined  acetyl  compoimds  when 
boiled  with  acetic  acid  anhydride  and  sodium  acetate,  in 
the  appropriate  "acetylization  flask''  (Fig.  249) ;  that  this 
oil,  separated  from  the  aqueous  liquid,  washed  with  water, 
and  dried,  can  be  saponified  like  any  other  ester,  and  from 
the  amount  of  alcoholic  potassa  required  for  saponifica- 
tion the  amount  of  alcohol  can  be  estimated. 

The  oils  thus  assayed  are: 

Oil  of  Peppermint.— See  U.S.P.,  p.  296. 

Oil  of  Rosemary.— See  U.S.P.,  p.  300. 

Oil  of  Santal. — Like  assay  for  menthol  in  oil  of  pepper- 
mint, except  that  the  factor  is  11.11. 

THE  ACm  NUMBER  OF  RESINS 

As  mentioned  on   p.  773,   true   resins   contain   resin 
acids.     These  resin  acids,  like  other  acids,  combine  with 
alkali  in  definite  proportions.     Hence  their  amount  can  Kk;  249.— Acety- 
be  estimated  by  titration  with  volumetric  alkaU  solution.       "*^»<»  a*^ 
The  pharmacopoeial  directions  for  acid  number  estimations  may  be  sum- 
marized as  follows: 

Acid  Number  for  Resins. — This  represents  the  number  of  milligrammes  of  potas- 
sium hydroxide  required  to  neutralize  1  gramme  of  resin.  Accurately  weigh  about 
2  Gm.  resin,  dissolve  it  in  alcohol  and  titrate  with  n/2  KOH,  V.S.  The  pharmacopceia 
also  suggests  adding  an  excess  of  n/2  KOH,  V.S.  and  then  titrating  back  with  half- 
normal  acid.  Plach  mil  of  half-normal  alkali  used,  multiplied  by  0.028055  and  divided 
by  the  weight  of  the  resin  equals  the  acid  number.     For  details  see  U.S. P.,  p.  591. 

The  official  substances  so  tested  are: 

Acid  Number 
Rosin  Not  less  than  150 

Storax  56  to  85 

Balsam  of  Tolu  154  to  220 

Balsam  of  Pent  (Cinnamein  value)  235  to  238 

The  manipulation  of  the  last  three  cases  is  quite  complex.  For  details 
see  U.S.P. 

IODINE  ABSORPTION  NUMBER 

As  already  explained  on  p.  569,  fixed  oils,  like  all  other  unsaturated 
bodies,  when  treated  with  halogens,  notably  iodine,  loosen  whatever 
double  bonds  they  possess,  attaching  an  atom  of  the  halogen  to  each 
bond  thus  freed;  hence  each  double  bond  in  such  oil  takes  up  two  atoms 
of  iodine.  As  the  percentage  of  unsaturated  ester  differs  in  each  fixed 
oil,  the  different  fixed  oils  absorb  difTerent  amounts  of  iodine;  hence  the 
iodine  absorption  number  is  a  valuable  aid  to  identification  and  differ- 
entiation of  oils. 
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The  pharmacopoeia  gives  a  monograph  on  the  subject  that  may  be 
summarized  as  follows: 

Accurately  weigh  about  0.8  Gm.  solid  fat  or  0.3  Gm.  oil  (exceptions  linseed,  cod- 
liver  oil  and  theobroma  oils)  dissolve  it  in  chloroform  and  add  to  the  solution  iodo- 
bromide  test  solution  U.S. P.  Macerate  one-half  hour  (longer  with  castor  and  linseed 
oils)  being  sure  that  at  the  end  of  the  maceration,  the  mixture  is  colored  brown  by 
free  iodine.  Then  add  potassium  iodide  and  distilled  water  and  titrate  the  excess  of 
iodine  with  n/10  sodium  thiosulphate  V.S.,  using  starch  paste  as  indicator.  Run  a 
blank  test  of  the  iodo-bromide  T.S.  with  the  thiosulphate  V.S.  and  the  difference 
between  the  mils  of  n/lQ  NasSsOs,  V.  S.  used  by  the  straight  iodo-bromide  solutioD 
and  used  bv  the  number  of  mils  used  by  the  same  solution  after  treatment  with  fat. 
multiplied  by  1.269  and  divided  by  the  weisht  of  the  fat,  gives  the  iodine  vsine  of 
the  fat.  The  iodo-bromide  solution  is  made  by  dissolving  iodine  in  facial  acetic  acid 
and  then  adding  bromine  to  the  solution.    For  details  s^  U.S.P.,  p.  590. 

Explaining  the  arithmetic  of  this  process,  let  us  suppose  that  0^ 
gramme  of  a  certain  fat  plus  25  mils  iodo-bromide  T.S.  take  60  mils 
tenth-normal  thiosulphate  V.S.  to  decolorize,  while  in  the  blank  experi- 
ment 25  mils  iodo-bromide  T.S.  take  90  mils  tenth-normal  thiosulphate 
V.S.  for  decolorization.  This  would  mean  that  0.3  granune  fat  absorbed 
90  — 60,  or  30  mils  tenth-normal  thiosulphate  V.S. 

1  mil  n/lO  thiosulphate  V.S.  =  0.012692  Gm.  iodine  (p.  _ 
30  mils  n/lO  thiosulphate  V.S.  «  30X0.012692  Gm.  iodine. 

s  0.38076  Gm.  iodine. 
Hence  0.3  Gm.  fat  absorbed  0.38076  Gm.  iodine. 

1000 
Hence  100  Gm.  fat  would  absorb  -^-  X0.38076  Gm.  iodine. 

o 

or  126.9  Gm.  iodine. 

The  factor  as  given  in  the  pharmacopoeia  is:  subtract  from  amount 
thiosulphate  V.S.  consumed  in  blank  test  (in  our  case,  90  mils)  the 
amount  consumed  in  actual  test  (in  our  case,  60  mils)  and  the  difference 
(30,  in  our  case)  multiplied  by  1.269  and  divided  by  weight  of  fat  taken 
(in  our  case  0.3  Gm.)  gives  the  iodine  value 


30X1.269 
0.3 


^26.9 


which  shows  that  the  so-called  ^iodine  number''  means  the  number  of 
grammes  of  iodine  absorbed  by  100  grammes  of  fat. 

The  following  official  oils  are  tested  exactly  as  in  the  process  given 
above: 


Castor  Oil    . 

!    Iodine  value 

83-  88 

140-180 

105-114 

...     104-110 

Sesame  Oil  .        

Iodine  ralor 



103-112 

0>dliver  Oil 

Oil  of  Theobroma 

Lard 

33-  38 

Cottonseed  Oil 

4^  70 

Croton  Oil 

Suet 

33-  48 

Expressed  Oil  of  Almond. . . 
Linseed  Oil. 

.    !       93-100 
at  least  170 
79-  90 

Wool  Fat 

18-  28 

Soap  (Acids  from) 

84-  90 

Olive  Oil 

SPECIAL  ORGANIC  VOLUMETRIC  ASSAYS 
I.     PHENOL  ASSAY  WITH  KOPPESCHAAR'S  SOLUTION 

As  the  theory  of  this  assay  is  given  on  p.  688,  it  is  merely  necessary 
to  insert  pharmacopoeial  directions  and  to  calculate  results: 
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TEKTH-NORMAL  BROMINE  VOLUBSETRIC  SOLUTION 

Br  =  79,92     7.U»T2  Om.  in  1000  mils 
Condensed  Recipe. 

Dissolve  3  urn.  potassium  bromate  and  50  Gni.  potassium  bromide  in  enough  water 
to  make  1000  mils.  Standardize  20  mila  of  this  oy  treatment  with  purified  hydro- 
chloric acid  and  potassium  iodide  and  then  titrate  the  liberated  iodine  with  n/10 
Bodium  thiosulnhate  V,S*  Then  dilute  the  bromine  solution  so  that  each  mil  corre- 
sponds to  I  mil  ?4/10  NaiSiOatV.S*  The  pharmacopceia  also  discusses  the  arithmetic 
ot  the  dilutiiji^.     For  details  see  U,S,R,  p,  558, 

The  pharmaeopceia  mves  the  equivalent  faetor  for  four  chrmicals  a&saved  with 
tenth-normal  bromine  V.S.  In  the  case  of  two  of  these — sodium  phenolsulphonate 
(anhydrous  and  crystalline) — the  factor  (grammes  of  cLiemieal  represented  by  1  mil 
of  tenth-normal  bromine  V.S.)  is  the  moleeular  weight  of  (he  ^ubMance  dimded  by  40,000 
while  with  the  other  two — phenol  and  reaorciool — the  factor  is  the  moleeular  v^eighi 
divided  by  60,000. 

The  following  official  chemicals  are  assayed  with  this  reagent. 

Phenol. — Treat  a  knowTi  quantitv  of  an  aqueous  sohition  of  phenol  (containing 
between  0.O38  and  0.041  Gm.  CJI^OH)  with  30  rails  of  n/10  bromine  V,S.,  add  hydro- 
chloric acid  and  pot-assium  iodide  solution^  then  add  a  little  ildoroform  and  titrate 
with  n  10  sodium  thiosulphate  V.S.  From  amount  of  n/ 10  NajSfOj.V^S.  used,  cal- 
culate amount  of  n/10  Br,  Y.8.  used  by  the  phenol. 

Each  mil  n/10  Br,  V.S.  =0,001568  Gm.  CiH*OH.  Each  Gm.  V.S.K  phenol  -618,6 
mils  fi/10  Br,  V.S,     For  details  see  U.^R,  p.  317- 

It  will  be  seen  that  a  certain  amoiint  of  bromine  is  absorbed  by 
the  phenol;  that  the  excess  liberates  iodine  from  the  added  potassium 
iodide,  and  that  the  iodine  thus  freed  is  titrated  with  tenth-normal 
thiosulphate  solution. 

We  have  already  learned  (p.  892)  that  1  mil  teuth*nonnal  thio- 
sulphate V.S.  equals  1  mil  tenth-norauil  iodine  V.S.,  and  as  the  bromine 
liberates  iodine  atom  for  atom,  1  mil  tenth-normal  thiosulphate  solu- 
tion must  equal  1  rail  tenth-normal  bromine  solution. 

We  find  above  that  1  mil  n/10  bromine  V.S.  =0,(J0 1568  Gm,  phenol. 
This  is  because  the  reaction  between  bromine  and  phenol  nms  as  lollowa: 


C»H»OH 
94.05 


We  therefore  see — 


-h    6Br     = 
6X79.92 

or  479.52 


C*H,Br,OH     +     3HBr. 


479.52  Gm.  Br. 


_„ ^.  -  1*4.05  Gm*  CtH^OH. 

Hence  79.92  Gm.  Br  *  ^^  -  15.68  Gm.  C»H,OH 
o 

or  iooo*SiiJ'f??io  i^'yk    ]        "^  *'*^  ^"*-  ^*«»<^h. 

Hence  1  mil  n/10  Br,  \\S.  =  O.OOI.'HIS  Gm.  C*H»OH. 

In  the  pharmaeopaual  assay  of  phenol  we  take  a  solution  equivalent 
to  about  6,04  Cim,  phenol,  mix  it  with  30  mils  tenth-normal  bromine 
V.8.,  then  with  arid  iind  [xttassium  iodide,  and  finally  titrate  freed 
iodine  with  tenth-normal  thio  V.S.  Suppose  it  takes  h  mils  thiosul- 
phate solution  to  decolorize,  that  would  mean  that  there  had  been  in 
the  solution  before  adding  the  potassium  iodide  fi  mils  tenth-normal 
bromine  V.S,,  and  that  the  phenol  had  combined  with  30  — 6  or  24  mils 
tenth-normal  bromine  V.S. 

Since  1  mil  n/10  Br,  V.S.  ^  0.001508  Cim.  phenoL 

24  mils  «/10  Br,  V.S,  =  24  X  0.0O1508  Gm.  phenol. 
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Hence  0.04  Gm.  of  the  sample  of  phenol  contained  0.037632  Gm. 

37  632 
absolute  phenol  or  tttt^x^  of  100  per  cent,  or  94  per  cent,  absolute  phenoL 

Liquefied  phenol  is  assayed  like  phenol.  Each  gramme  corresponds  to  554.8 
mils  n/10  Br.  V.8. 

ReJsorcinol, — Accurately  weigh  1.5  Gm.  resorcinol  and  dissolve  in  enough  distilled 
water  to  make  1  liter.  Mix  25  mils  of  this  solution  with  50  mils  of  n/10  Br,  V.8., 
add  water,  hydrochloric  acid  and  potassium  iodide  solution  and  then  titrate  the  liber- 
ated iodine  with  n/10  NatSsOs,  V.»..  using  starch  paste  as  indicator.  From  the  amount 
of  n/10  NaiSsOs,  V.S.  used,  calculate  the  amoimt  of  n/10  Br,  V.8.  used  by  the 
resorcinol. 

Each  mU  n/10  Br,  V.S. » 0.001834  Gm.  CeH«(OH)i.  Each  Gm.  U.aP.  resorcinol 
«542.5  mils  n/10  Br.  V.S.     For  details  see  U.S.P.,  p.  360. 

Sodium  Phenolstuphonate. —  Accurately  weigh  about  0.25  Gm.  sodium  phenol- 
sulphonate,  dissolve  it  in  distilled  water,  add  50  mils  of  n/10  Br,  V.S.,  hydrochlorie 
acid  and,  later  potassium  iodide  solution.  Then  titrate  with  n/10  NaiSsOs,  V.8., 
using  starch  paste  as  indicator.  From  the  amount  of  n/10  NaiSsOs,  V.S.  used  calcu- 
late the  amount  of  n/10  Br,  V.S.  consumed  by  thephenolsulphonate. 

Each  mil  n/10  Br,  V.S.  =0.04903  Gm.  NaC«EU04S.  Each  Gm.  U.S.P.  phenol- 
sulphonate  - 170  to  179.1  mils  n/10  Br,  V.S.     For  details  see  U.S.P.,  p.  395. 

II.    SUGAR  ASSAY  WITH  FEHLING'S  SOLUTION 

This  assay  has  been  discussed  on  p.  625,  and  as  neither  of  the  official 
sugars  is  directed  to  be  assayed,  we  can  leave  the  subject  after  presenting 
an  outlme  of  the  pharmacopoeial  directions  and  a  few  additional  remarks. 

ALKALINE  CUPRIC  TARTRATE  VOLUMETRIC  SOLUTION 

[Fehlino's  Solution] 
Condensed  Recipe. 

Two  solutions  are  prepared. 

iSolution  A  consists  of  34.66  Gm.  uneffluresced  copper  sulphate  U.S. P.  dissolved  in 
enough  distilled  water  to  make  500  mils. 

Solution  B  is  made  by  dissolving  173  Gm.  crystalline  potassium  and  sodium  tar- 
trate U.S.P.  and  50  Gm.  sodium  hydroxide  U.S.P.  in  enough  distilled  water  to  make 
500  mils.  Mix  equal  volumes  of  the  two  solutions  at  the  time  of  titration.  Hie 
pharmacopGDia  gives  directions  for  keeping  these  solutions  and  also  the  equivalent 
factors  for  carbohydrates.  Each  mil  of  the  mixed  solution  represents  0.00500  Gm. 
anhydrous  glucose;  0.00475  Gm.  cane  sugar  after  inversion;  and  0.00678  Gm.  anhy- 
drous milk  sugar.     For  details  see  U.S.P.,  p.  557. 

It  will  be  seen  from  the  above  that  10  mils  of  mixed  solution  equals 
5  centigrammes  (0.05  Gm.)  of  glucose.  In  carrying  out  the  assay,  10 
mils  mixed  solution  is  put  into  an  evaporating  dish,  is  diluted  with 
water  (say  50  mils),  and  is  brought  to  the  boiling-point. 

The  diluted  sugar  solution  (usually  diabetic  urine,  as  far  as  the  phar- 
macist is  concerned)  is  put  into  a  burette  and  is  poured  into  the  boiling 
solution,  little  by  little,  until  all  the  copper  is  precipitated.  Details 
are  beyond  the  scope  of  this  work;  hence  the  reader  is  referred  to  some 
standard  book  on  urinary  analysis  such  as  Hawk's  Physiological 
Chemistry. 

The  process  outlined  above  involves  a  peculiar  form  of  calculation; 
for  we  see  that  in  this  case,  contrary  to  the  usual  assay,  the  volumetric 
solution  is  measured  and  the  liquid  whose  strength  is  to  be  determined 
is  dropped  from  the  burette.  This  makes  our  report  read  something 
like  this:  10  mils  Fehling's  solution  was  completely  precipitated  by 
15  mils  of  urine.     In  such  case  the  calculation  runs  as  follows: 

10  mils  Fehling's  solution  =15  niil.s  urine. 
10  mils  Fehling's  sohition  =0.05  Gm.  glucose. 
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15  mils  urine  contained  0.05  Gm,  glucoae, 
ion 
ice  100  mils  urine  contained  y^  X0,05  or  0.333  Gm.  Rlucoee* 

tod  we  ordinarily  say  that  such  urine  contains  0.333  pt*r  cent,  (V^  of  I 
per  cent,)  glucose,  although  l>ear  in  mind  that  in  exact  chemical  op- 
erations percentage  should  mean  grammes  to  100  grammes,  and  not 
grammes  to  100  mils. 

Before  leaving  Fehling's  solution  mention  should  be  made  of  its 
madification — Pavy*s  solution.  This  is  made  by  adding  12  mils  mixed 
Fehling*s  solution  to  30  mils  stronger  ammonia  water,  10  mils  10  per  cent. 
soda,  and  water  to  make  100  mils.  This  mixture  is  boiled  in  a  flask 
protected  from  air  by  having  a  layer  of  melted  paraffin  floating  on  ita 
surface.  When  all  the  copper  is  taken  up  by  the  urine  dropped  from  the 
burette,  the  blue  solution  lH*come^  colorless*  As  no  precipitate  of  cu- 
prous oxide  forms,  the  end  of  the  reaction  is  much  easier  to  note  than  it 
IS  in  the  Fehling's  process. 

The  above  100  mils  mixture  represents  0.05  Gm.  ghieose;  in  short, 
has  exactly  the  ^ame  value  as  10  mils  Fehling's  solution. 


CHAPTER  LVI 
GRAVIMETRIC  AND  GASOMETRIC  ASSAYS 

Gravimetriu  analysis,  as  explained  on  p.  859,  is  the  estimation  of 
the  quantity  of  a  certain  ingredient  of  a  given  substance  by  the  separation 
of  this  ingredient,  free,  in  combination,  or  possibly  in  reduced  form, 
weighing  the  solid  so  separated,  and  from  the  weight  obtained  deducing 
the  amount  in  the  original  compound. 

Ordinarily,  the  process  consists  of  precipitating  the  ingredient  as 
an  insoluble  compound,  but  in  the  final  grouping  tins  class  of  analysis 
includes  such  assays  as  the  extracting  and  weighing  of  alkaloids  (see 
Cinchona  Assay,  p.  907,  the  burning  of  organic  salts  as  carbonates, 
which  are  then  weighed,  and  the  separation  of  a  button  of  metal  from  the 
ore  in  the  so-called  fire  assays. 

The  pharmaeopoeial  gravimetric  assays  may  be  grouped  into  (a) 
precipitation  assays;  (6)  incineration  of  metallic  compounds  and  weighing 
the  resulting  oxide;  (c)  isolation  of  mercury"  from  its  ointments. 

Precipitation  assays  are  conducted!  by  taking  an  aqueous  solution 
of  a  soluble  salt,  adding  thereto  the  appropriate  precipitant  (p.  142), 
collecting  the  insohdjle  fonn  of  the  desired  ingredient  thus  precipitated, 
and  weighing  same  after  carefully  washing  free  from  soluble  impurity 
and  after  heating  until  all  moiiisture  and  volatile  impurities  are  driven 
off.     The  proce.ss  can  best  be  explained  by  a  few  typical  examples. 

We  want  to  estimate  the  amount  of  sulphuric  acid  in  a  certain  batch 
of  drietl  sodium  sulphate.  We  take  0.2  Gm,  of  the  sulphate,  dissolve 
in  water,  and  add  barium  chloride  T,S,,  when  the  following  reaction  occurs: 

(a)  Na^SOt    +     BaCU     =     2XaCl    -f     BaSO*. 
U2.07  208.29  2X58.46  233  44 

The  insoluble  barium  sulphate  is  collected  on  a  filter,  washed,  dried, 
and  weighed,  when  we  find  in  the  case  under  consideration  that  0,2  Gm. 
NajSOi  gave  0.325  Gm.  BaSO*. 
Ftom  the  equation  above  we  find; 
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0.2a3  Gm.  BaS04 -0.142  Gm.  absolute  NasS04. 
Then  0.325  Gm.  BaS04 » |||xO.  142  > 0.197  Gm.  absolute  NasSO«. 

Hence  we  see  that  the  0.2  Gm.  sodium  sulphate  contained  0.197  Um. 
absolute  Na2S04. 

If  it  is  desired  to  estimate  only  the  acidulous  portion  (SO4)  of  the 
sodium  sulphate,  the  calculation  runs  like  this: 

NaiS04    +     BaCl,     «     2NaCl     +     BaS04. 
46+96.07         208.29  2X58.46  233.44 

142.07 
0.233  Gm.  BaSO4>0.096  Gm.  S0«. 

Then  0.325  Gm.  BaSO=|||x0.096  =0.133  Gm.  8O4. 

We  therefore  see  that 

0.2  Gm.  NasS04  contained  0.133  Gm.  SO4, 

or  ^^X 100 -67.5  per  cent.  SO4. 

Another  case,  showing  that  the  process  is  applicable  to  the  estima- 
tion of  the  basic  constituent  of  a  salt  as  well  as  the  acidulous  portion, 
might  be  given.  0.2  Gm.  silver  nitrate  is  precipitated  by  hydrochloric 
acid  as  silver  chloride,  as  shown  in  the  following  equation : 

AgNO,     -f     HQ     =     AgCl     +     HNO,. 
169.89  36.47  143.34  63.02 

We  find  in  the  assay  that  0.2  Gm.  silver  nitrate  gives  0.165  Gm.  dried 
silver  chloride. 

From  the  equation  above  we  find  that — 

0.143  Gm.  AgCl  ==0.169  Gm.  absolute  AgNOi. 
Then  0.165  Gm.  AgCl=jf|x 0.1 69  =0.195  Gm.  absolute  AgNO,. 
Hence  0.200  Gm.  of  the  silver  nitrate  contained  0.195  Gm.  absolute  AgNOa  or 

195 

2QQ  X 100  per  cent.,  or  97.5  per  cent,  absolute  AgNOi. 

Expressed  as  quantity  of  metallic  silver,  the  calculation  runs  like 

this: 


NO.     -h      HCl     =     AgQ     -h     HNO,. 
107.88    62.01  36.47  143.34  63.02 


169.89 
0.143  Gm.  AgCl  =0.108  Gm.  metallic  silver. 

Then  0.165  Gm.  AgCl  =  J^^X  108  =  0.124  Gm.  metallic  silver. 

Hence  0.200  Gm.  of  the  silver  nitrate  contains  0.124  Gm.  metallic 
124 
silver,  or  oqo^^^  P^^  cent.  =62  per  cent,  metallic  silver. 

The  above  sketchy  outline  gives  but  a  glimpse  oi  the  important 
and  difficult  branch,  gravimetric  analysis,  and  for  details  of  the  work 
the  reader  is  referred  to  such  standard  works  on  the  subject  as  Treadwell 
and  Hall  or  Frescnius.  Before  dismissing  the  subject,  the  statement 
should  be  made  that  in  gravimetric  calculations  exact  molecular  weight? 
should  be  used;  that  weights  and  calculations  should  be  carried  to  the 
fourth  decimal  place,  and  that  because  of  the  extreme  skill  required  to 
obtain  accurate  results,  the  process  is  not  largely  used  in  pharmacopcrial 
assays. 

The  precipitation  a.ssays  of  the  present  pharmacopoeia  can  be  grouped 
as  follows : 


'ri 
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1.  Preeipitalion  as  barium  sulphate  and  weighing  as  surh. 

2.  Precipitation  as  magnesium  phosphate  and  weighing  as  magneiiium 
pyrophosphate. 

3.  Precipitation  as  calcium  oxalate  and  weighing  as  calcium  oxide. 

4.  Precipitation  as  aluminum  hydroxide  and  weighing  as  aluminum 
oxide. 

5.  Precipitation  as  zinc  sulphide  and  weighing  as  ainc  oxide. 

6.  Precipitation  as  metallic  gold  and  weighing  as  such. 

7.  Precipitation  as  mercuric  sulphide  and  weighing  as  such. 

8.  Precipitation  as  uranium  hydroxide  and  weighing  as  uranium 


oxide. 


THE  BARIUM  SULPHATE  ASSAYS 


This  tj^pe  of  assay  has  been  explained  on  p.  860,  so  we  can  proceed 
to  the  study  of  phannacopceial  directions. 

Sodium  Stdphate. — Accurately  weigh  about  1  Gm.  sodium  sulphate*  diasolve  io 
distilled  water,  acidulate  with  hydrochloric  acid,  heat  to  hotUng  ajid  then  precipitate  by 
addiDg  an  exceas  of  hot  barium  chloride  T.S.,  heat  mixture  thirty  minutes  on  a  water- 
hath,  theti  collect  the  BaSO*  on  a  filter,  wash  until  free  from  elilondce,  then  ignite 
and  weigh. 

Each  Gm.  U.S.?.  sulphate -0.717  to  0.789  Gm.  BaSO*.  For  detaiis  see  U.S.?., 
p.  399. 

Sublimed  Sulphur, — Accurately  weigh  about  1  Gm.  weU*dried  sulphur,  mix  with 
^  mils  of  10  per  cejit.  potassium  hydroxide  solution  and  boil  until  a  clear  golden- 
yellow  liquid  results.  Dilute  this  with  distilled  water  and  then  oxidize  one- tenth 
of  it  with  solution  of  hydrogen  dioxide.  Acidulate  the  resulting  solution  of  sodium 
«ulphate  with  hydrochloric  acid,  dilute  it  with  water,  heat  to  boiling,  add  hot  barium 
chloride  T,S,  and  then  heat  the  mixture  on  a  water-bath  for  thirty  roinutea.  Collect 
the  precipitate  of  barium  sulphate,  wash,  dry,  ignite  and  weigh  it.  Also  run  a  blank 
test  and  if  any  barium  ^ilphate  precipitate  occurs,  weigh  it  and  deduct  from  the 


eight 


t  of  barium  sulphate  obtaine<l  in  the  real  assay^ 

lb  Gm.  U.S.P.  sulphur  =  7,243  Gm.  BaSOi.     For  details  see  l.S.P.,  p.  421, 


In  this  aivsay,  the  sulphur  is  made  soluble  by  boilinj^  with  alkali  (p.  381) 
the  resulting  potassium  sulphide  is  oxidized  unth  hydrogen  dioxide  to  the 
sulphate  which  is  then  precipitated  mth  bariimi  chloride. 

THE  BIAGNESXUM  PHOSPHATE  ASSAYS 

These  arc  based  upon  the  fact  that  when  a  magnesiiun  salt  is  treated 
with  sodium  phosphate  in  alkaline  (ammoniac^)  solution  ammonio-mag- 
nesium  phosphate  precipitates  (p.  871).  This  magnesium  phosphate 
upon  heating  is  converted  into  the  pyrophosphate,  which  is  weighed. 

Magne^um  Sulphate. — Accurately  weiRh  about  l  Gm,  magnesium  sulphate,  die- 
aolve  it  in  water^  add  to  the  solution,  sodium  phosphate  T.S.  and  then  ammonia  water 
and  let  mixture  stand  for  four  hours.  Collect  t  he  precipitate  on  a  filter,  wash  it  with 
a  diluted  ammonia  water  until  free  from  sulphate^  then  drv  and  ignite. 

Each  Gm.  U.aP.  sulphate  -* 0.4944  Gm.  AlgjPjOr.     For  details  see  UAP.»  p.  265. 

Solution  of  Magnet um  C Urate. — Evaporate  10  mils  of  s«»lution  to  drynesSt  ignite 
and  when  most  of  the  carbon  has  burned  off  tre^t  the  residue  with  diluted  hydro- 
chloric acid,  filter  and  then  wash  the  residue  with  hot  water.  The  filtrate  b  then 
treated  as  in  the  assay  of  magnesium  sulphate.    For  details  see  U  8,P.*  p<  249. 

THE  CALOUM  OXALATE  ASSAY 

In  these  assays,  the  calcium  is  precipitated  from  its  solution  by  addi- 
tion of  a  solution  of  arnnionium  oxalate.  The  calciiuii  oxalate  (p.  871) 
thus  produced  is  stroiigly  heated,  when  calcium  oxide,  CaO,  remains. 
But  one  such  assay  is  given  in  the  pharmacojiuia* 


^ 
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Calcium  Olycero^hosphate, — Accurately  weigh  about  0.4  Gm.  well-dried  ^iyeero- 
phosphate,  dissolve  it  in  a  diluted  solutiqn  of  acetic  acid.  Heat  the  solution  to  belling 
and  treat  with  ammonium  oxalate  T.S.  Collect  the  precipitate,  wash,  dry,  ignite, 
and  weigh  the  resulting  calcium  oxalate. 

Another  sample  is  ignited  direct  and  the  resulting  calcium  pyrophosphate  ii 
weighted.     For  details  see  U.S.?.,  p.  92. 

THE  ALUXDNUH  HYDROXIDE  ASSAYS 

In  these,  a  solution  of  the  aluminum  salt  is  treated  with  ammonium 
hydroxide,  usually  after  the  addition  of  a  solution  of  ammonium  chloride. 
The  precipitate  of  aluminum  hydroxide  (p.  872)  thus  produced  is  heated, 
when  the  oxide,  AUOs,  is  produced. 

Alum, — Accurately  weigh  about  1  Gm.  alum,  dissolve  it  alons  with  1  Gm.  am- 
monium chloride  in  distilled  water,  boil  and  add  a  slight  excess  of  ammonia  water. 
Collect  the  precipitate,  wash  with  hot  distilled  water,  cuy,  ignite  and  weigh  as  Al^t. 

Each  Gm.  AlxOs»  8.874  Gm.  ammonium  alum  or  9.286  Gm.  potassium  alum. 
For  details  see  U.S.P.,  p.  40. 

Exsiccated  Alum. — ^Like  alum,  except  that  about  0.25  gramme  of  salt  is  taken. 
Each  gramme  of  oxide  corresponds  to  4.643  Gm.  ammonia  alum  or  5.055  Gm.  po- 
tassa  alum.  • 

THE  ZINC  SULPHIDE  ASSAYS 

When  zinc  salts  are  treated  with  ammonium  sulphide  in  alkaline  solu- 
tion, a  white  precipitate  of  zinc  sulphide  (p.  871)  results.  When  this  is 
heated,  zinc  oxide  is  produced. 

Zinc  Acetate. — Accurately  wei^h  about  1  Gm.  zinc  acetate,  dissolve  in  distilled 
water,  add  ammonia  water  to  famt  alkalinity,  warm  to  80'*Cf.  and  then  add  am- 
monium sulphide  T.S.  and  warm  on  a  water-bath.  Collect  the  precipitate,  wash 
with  distilled  water  containing  a  trace  of  ammonium  sulphide,  then  dissolve  it  hot 
20  per  cent,  nitric  acid,  evaporate,  ignite  and  weigh  as  zinc  oxide. 

Each  Gm.  U.S.P.  acetate  « 0.369  to  0.387  Gm.  ZnO. 

Other  zinc  salts  for  which  similar  assa3r8  are  directed  in  the  present 
pharmacopoeia  are: 


Amount  taken  for         Each  gramme  oxide  obtained 
weighing  represents,  of  salt 


Zinc  Phenolsulphonate . 

Zinc  Sulphate 

Zinc  Valerate 


1  Gm. 
1  Gm. 
1  Gm. 


6.53  to  6.84  Gm. 

1.70  to  1.79  Gm. 

3.76  Gm. 


For  details  see  U.S.P. 

Zinc. — Accurately  weigh  about  1  Gm.  zinc,  dissolve  it  in  hvdrochloric  acid  and 
add  enough  distilled  water  to  make  100  mils.  Take  10  mils  of  this  solution,  dilute 
with  distilled  water,  add  ammonia  water  to  faint  alkalinity  and  treat  as  in  the  assay 
for  zinc  acetate. 

Each  Gm.  zinc  =  1.232  Gm.  ZnO.     For  detaila  see  U.S.P.,  p.  496. 

THE  OFFICIAL  GOLD  ASSAY 

Gold  and  Sodium  Chloride. — Accuratelv  w^eigh  about  0.5  Gm.  of  the  well-dried 
double  chloride,  dissolve  in  10  mils  of  distilfcd  water,  add  10  mils  of  potassium  hydrox- 
ide T.S.,  heat  on  a  water-bath  and  reduce  to  metallic  gold  by  addition  of  solution 
of  hydrogen  dioxide.     Wash  the  gold  with  acidulated  water,  dr\%  ignite  and  weigh. 

£ach  Gm.  U.S.P.  salt  =0.30  Gm.  Au.     For  details  see  U.S.t.,  p.  70. 

THE  OFFICIAL  MERCURY  ASSAYS 

Corrosive  Mercuric  Chloride. — Accuratelv  weigh  about  0.5  Gm.  well-dried  chloride^ 
dissolve  in  distilled  water  containing  a  little  hydrochloric  acid  and  then  saturate  the 
solution  with  hydrogen  sulphide  gas.     Collect  the  precipitated  mercuric  sulphids 
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on  counterpoised  filters,  wash  with  water,  then  with  alcohol,  then  with  carbon  tetra- 
chloride, and  again  with  alcohol.    Dry  at  llO^C.  and  weigh. 

Each  Gm.  U.S.P.  bichloride  -0.8568  Gm.  HkS.    For  details  see  U.S.P.,  p.  214. 

Ammoniated  Mercury. — Accurately  weigh  about  0.5  Gm.  ammoniated  mercury 
and  dissolve  it  in  hydrochloric  acid  and  water  by  aid  of  gentle  heat,  then  dilute  with 
water  and  proceed  as  in  the  assay  of  corrosive  mercuric  chloride. 

Each  Gm.  U.S.P.  ammoniated  mercury  =0.9047  to  0.9279  Gm.  HgS.  For  details 
see  U.8.P..  p.  221. 

Poison  Tablets  of  Corrosive  Mercuric  Chloride. — ^Like  that  of  the  salt  itself. 
For  minor  differences  see  U.S.P.,  p.  470. 

THE  OFFICIAL  URANIUM  ASSAY 

Uranium  Nitrate, — Accuratelv  weigh  about  0.4  Gm.  uranyl  nitrate,  dissolve  it  in 
distilled  water,  heat  to  boiling,  add  ammonia  water,  collect  the  precipitate  of  uraniimi 
oxide,  wash  it  with  a  1  per  cent,  solution  of  ammonium  nitrate,  ignite  at  moderate 
heat  and  weigh  as  urano-uranic  oxide. 

Each  Gm.  U.S.P.  nitrate »» 0.548  Gm.  UaO,.     For  details  see  U.S.P.,  p.  483. 

THE  OFFICIAL  BISBSUTH  ASSAYS 

Bi9mtUh  Betanaphthol, — Accurately  weigh  about  2  Gm.  bismuth  betanaphthol, 
incinerate,  dissolve  the  residue  in  nitric  acid,,  evaporate  the  solution  to  dryness, 
carefully  ignite  and  then  weigh  the  resulting  bismuth  oxide. 

Each  Gm.  U.S.P.  compound  =0.730  to  0.780  Gm.  Bi,Oj.  For  details  see  U.S.P., 
p.  79. 

The  following  bismuth  compounds  are  assayed  in  a  similar  manner. 


Salt 


Bismuth  and  Ammonium  Citrate 

Bismuth  Subcarbonate 

Bismuth  Subgallate 

Bismuth  Subnitrate 

Bismuth  Subsalicylate 

Magma  of  Bismuth 


Amount  taken 

for  weighing 

1.0  Gm. 

1.0  Gm. 

1.0  Gm. 

1.0  Gm. 

1.0  Gm. 

10.0  Gm. 

Each  gramme  oxide  represents, 
of  salt 

1.93  to 

2.17  Gm. 

1.11  Gm. 

1.75  to 

1.92  Gm. 

1.26  Gm. 

1.61  to 

1.61  Gm. 

16. 13  to  17.85  Gm. 

For  details  sec  U.S.P. 

The  following  ignition  assay  is  self  explanatory. 

Tincture  of  Iodine  (for  potassium  iodide). — Evaporate  10  mils  of  the  tincture  on 
a  water-bath,  then  volatilize  the  iodine  by  gentle  heat  and  weigh  the  residue. 

Each  1  mil  of  tincture  =» 0.045  to  0.055  Gm.  K.I.     For  details  see  U.S.P.,  p.  458. 

SPECIAL  BXERCURY  ASSAYS 

The  assays  for  mercurial  ointment  and  diluted  mercuric  ointment  consist 
in  dissolving  out  the  fat  with  petroleum  benzin  and  then  weighing  the 
residual  mercury.     (See  p.  552.) 

Before  closing  the  subject  of  gravimetric  assays  attention  must 
be  called  to  the  eight  assays  of  this  character  in  which  the  alkaloids  are 
extracted  from  salts  by  the  "shaking  out'*  process  and  then  weighed. 
A  typical  one  is  the  following: 

Iron  and  Quinine  Citrate  (assay  for  quinine). — Accurately  weish  about  1  Gm. 
double  citrate,  dissolve  in  20  mils  of  water,  pour  into  a  separator,  ada  ammonia  water 
and  then  shake  out  with  three  portions  of  chloroform,  f^vaporate  the  chloroformic 
extracts,  redissolve  residue  in  alcohol  and  then  evaporate  to  dryness  and  weigh. 

Each  Gm.  U.S.P.  citrate-0.115  Gm.  qumine.    For  details,  see  U.S.P.,  p.  168. 

The  others,  which  have  already  been  given  on  previous  pages  of  this 
book  are  caffeine  citrate  (p.  680)  effervescent  caffeine  citrate  (p.  680),  caffeine 
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sodiihbenozate  (p.  679),  codeine  phosphate  (p.  824),  quinine  and  u/aa-Af^ 
drochloride  (p.  812),  quinine  Innnale  (p.  814)  and  theobromine  «och(HUili< 
cylate  (p,  680),  Lastly  the  collodion  assay  for  pyrox>"liii  (p.  218)  iiiiiht  be 
considered  as  a  gravimetric  process, 

VOLATILE  AND  NON-VOLATILE  EXmACTIVE  DETERMINATIONS 

In  the  case  of  spices,  the  determination  of  the  volatile  and  non-volatilf 
extractive  matter  is  of  value  in  deciding  quality. 

The  present  pharmacopoeia  (Part  2,  Tests  12  and  13)  has  two  motio* 
graphs  on  the  subject  which  may  be  summarized  ^  follows: 

Delemnrmtwn  of  Volatile  Extradure, — Extract  2  gm.  drug  with  anb  htr 

in  a  contimitjua  extraction  (Soxhlet)  apparatus.     Dry  in  a  deaiccalor  ov  iric 

acid  and  weigh.     This  gives  the  total  ether  extract-     Then  heat  the  n-  r*i^- 

stant  weight  at  110**C\    The  loss  in  weight  represents  the  ether-solubit  ex- 
tractive ;  while  the  weight  after  heating  at  1  lO'^C.  is  non-volatilt?  v\  her 
tractive.     For  details  see  U^S-R^  pp.  591  and  592. 

The  apices  for  which  these  t-ests  are  produced  are  as  follows 

Drug 


Clove. 

8fugon  Cinnamon 

Ceylon 

Coriander* 
Cubcb 


Pcrceotagv  of  volAtik  eitrm«tiv« 

Not  lees  than  10  0  ptr  cent. 
Mot  leas  than  2.0  per  cent. 
Not  less  than  0  5  per  cent. 
Not  less  than  0  5  per  rent* 
Not  leas  than  10  Q  per  ceot- 


GASOMETRIC  ANALYSIS 

This  form  of  analysis  is  performed  by  liberating  certain 
appropriate  substances  by  chemical  action,  measuring  amount  of 
olitainuii  in  a  nitmiueter  (Fig,  239)  or  other  measuring  tube  for  _ 
from  the  volume  of  the  gas  calculate  its  weight,  and  from  its  weight 
calculate  the  amount  of  chemical  from  which  the  gas  wa«  liberate 
Only  two  official  chemicals  arc  assayed  by  this  process — spirit  of  nitnHis 
ether  and  amyl  nitrite— and  as  the  princifjle  of  assay  was  explained  in  ihe 
discussion  of  the  preparation  first  mentioned  (p.  596),  it  is  unnecessary 
at  this  place  to  do  more  than  insert  a  j^ummary  of  the  pbarmacoportal 
description  of  the  process. 

The  monograph  describes  the  nitrometer,  statea  how  it  should  be  filled  wrtb  a 
saturated  aqueous  solution  of  sodium  chloride,  and  points  out  the  precautioDS  nwe^ 
sary  in  running  the  reagents  i^potassium  iodide  and  nHiSOt,  VTSOaa  w^  m  llii 
chemical  solution  that  in  to  be  tested. 

It  emphasizes  the  necessity  of  careful  ob.Hcr\'ation,  not  only  of  the  volume  of  ftit 
evolved,  nut  also  of  the  temperature  and  of  the  barometric  pressure.  It  gives  tabut 
of  correction  for  temperatures  ranging  from  15'  to  S^'C.  and  for  barometric  preamfi 
ranging  from  540  to  790  mm,;  as  well  as  examples  of  the  caJcidations  of  math 
correct]  uns. 

It  rtt ntos  that  I  liter  of  NO  gas  weighs  1.3406  Gnu  at  OT.  iind  700  mm.  ami 
1.2281  Gm.  at  25*C-  and  760  mm.  It  also  gives  the  equivalent  f-it'tora  fnr  amvl 
nitrite  both  at  0**C.  and  at  25**C.    For  details  see  U,S.P.,  p*  600. 

Colorimetric  Assays.-^In  those  rasa?  where  the  quantity  oi  8ut)>{aj  r 
is  too  small  tu  flctermine  either  gravimetricaUy  or  volumetricfdly  n*  *  ir^- 
i.s  had  to  the  fact  that  the  intensity  of  a  color  reaction  is  f  to 

the  amount  of  the  chemical  present.     Thus  on  p*  449  it  v.  ^i 

Neesler's  reagent  was  used  to  estimate  minute  amounts  of  flmnnonift 
present  in  water,  space  prevents  extended  description  of  this  method  of 
assay  and  the  reader  is  referred  to  the  articles  by  the  author  and  his  CO- 
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workers  on  the  subject.  {Proc.  Eighth  InL  Cong,  App,  CA.,  26,  1912, 
310;  Dr.  Circ,  57,  1914,  131;  JL  Frank  In^t,  180,  1915,  199;  //.  AJ^LA,, 
4,  1915,  1294;  JL  Ind.  Eng.  CA,,  8,  1916,  3CKV). 

One  such  eolorimetric  test  has  been  introducecl  with  the  present  phar- 
umcopcria: 

Dried  SupTarenaU. — Mix  0.01  Gm.  dried  suprarenals  with  0.005  Gm.  manganese 
dioxide  atid  10  mils  of  water,  shake  well,  filter  and  compare  the  cidor  of  the  nitrate 
with  The  color  of  mixtures  of  gold  chloride  T.S.  and  cobaltous  chloride  T.8.  The 
pharnittcopcriii  gives  receipes  fur  the  gold-cubalt  mixturet*  corresponding  in  color  to 
0.2,  0.4,  (h6ariti  OH  of  1  percent,  of  epinefjhrin  and  states  that  the  maceration  of  0.01 
Gm-  dried  6ui>rarenals  in  10  mils  of  distilled  water,  as  outlined  above,  should  show 
them  to  contain  from  0.4  to  O.S  per  cent,  epinephrin.    For  details  see  IJ.S.P.,  p.  424. 

Electroljrtic  Assays,— On  p.  352  it  waa  "stated  that  when  a  current  of 
elei*tricity  was  pttHsed  through  a  solution  of  certain  metallic  salts,  dis^ 
eociation  took  place  and  the  metallic  ions  migrate  toward  the  negative 
pole  where  they  lone  their  electric  charge  and  deposit  as  the  metal.  If 
the  proper  conditions  of  temperature,  time,  strength  of  solution  and  of 
current  are  observed  the  metal  deposits  quantitatively  and  from  its 
weight  can  be  deduced  the  quahty  of  the  salt.  The  present  pharmaco- 
poeia permits,  as  an  optional  method,  the  elect rol^^tic  assays  of  mercury 
and  zinc  salti>.  It  gives  (Part  2,  Tc*st  4)  a  detailed  account  of  the  proper 
manipulation,  to  vvluch  the  reader  is  referred* 

Polariscopic  Assays. — We  have  already  learned  (p.  735)  that  the  pur* 
ity  of  many  organic  substances  may  \w  determined  by  estimation  of  their 
optical  rotation.  To  tliisfaet  we  must  now  add  the  statment  that  the 
rotation  of  a  solution  of  an  optically  active  substance — «ay,  sugar  or 
camphor — is  directly  proportional  to  the  strength  of  the  solution.  Thus 
the  potariscope  is  not  only  of  service  in  detecting  impurities,  but  it  can 
also  be  used  in  assaying  the  strength  of  preparations  containing  optically 
active  chemicals.  Two  such  polariscopic  assays  are  provided  in  the 
present  pharmacopceia;  one  for  liniment  of  camphar;  the  other  for  spirii 
of  camphor.  The  student  should  refer  to  these  assays  as  given  in  the 
pharmacopa^a  and  shotdd  also  read  the  general  explanation  of  optical 
activ-ity  found  on  page  602  of  that  work. 

Biological  Assays.^ — On  page  046  an  outline  of  the  principles  of  bio- 
logical or  physiological  assays  was  given.  Here  it  will  be  merely  men- 
tioned that  in  the  present  pharmacopana  such  assays  are  compulsory  as 
far  as  cannabis^  extract  of  cammbiii.fluidextra^  of  cannabis  and  tincture  of 
canfiabis  are  concerned;  while  they  are  optional  in  the  cases  of  aconite^ 
extract  of  aconite^  ftuidextract  of  aconite^  tincture  of  aconite^  digitalis,  fluid- 
extract  of  digitalis^  tincture  of  digilahst  squill,  fluidextraci  of  squill^  tincture 
of  sqtiill,  strophanlhus^  tincture  of  strophanthm  and  dried  BUprarenats. 
Details  of  manipulation  to  be  followed  in  each  of  these  assays  are  given 
in  the  pharmacopceia  (page  604), 
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CHAPTER  LVII 
THE  PRESCRIPTION 

Having  covered  the  entire  field  of  special  pharmaceutic  operations 
and  preparations,  we  can  proceed  to  dispensing  pharmacy  and  to  that 
climax  of  the  pharmaceutic  art,  the  dispensing  of  prescriptions.  Very 
properly,  the  prescription  is  the  last  topic  stuped  in  a  course  on  phar- 
macy, for  the  preparation  of  prescriptions  calls  into  play  all  the  knowl- 
edge that  belongs  to  an  educated  pharmacist.  Not  only  must  the 
prescriptionist  know  pharmaceutic  manipulations  and  be  well  acquainted 
with  all  pharmaceutic  preparations,  but  he  must,  moreover,  be  thoroughly 
familiar  with  all  possibilities  of  chemical  reaction,  with  the  constituents 
of  crude  drugs,  and,  of  course,  must  be  well  up  on  posology — dosage. 
However,  we  will  leave  the  important  topic  of  prescription  criticism  for 
subsequent  pages,  and  this  chapter  will  he  devoted  to  the  generalities  of 
dispensing  and  to  a  discussion  of  the  general  character  of  the  prescription 
. — its  composition,  translating,  and  cSspensing. 

The  prescription  is  an  order  written  by  the  physician  calling  for  medi- 
cines to  be  compounded  and  dispensed  by  the  pharmacist. 

Technically,  the  ideal  prescription  is  supposedly  divided  into  several 
parts,  which  can  best  be  explained  after  presentation  of  a  typical 
prescription. 

Ideal  Prescription 

(Date.)  August  6,  1916 

(Name  of  Patient.)  For  Mrs.  Jones 

(Superscription.)     H. 

Acidi  salicylic! Siij-     (Basis.) 

Potassii  acetatis 3iv.     (Adjuvant.) 

Glycerini 5j.      (Corrective.) 

Aquae q.  s.  ad.  5iv.     (Vehicle.) 

(Subscription.)     Misce  fiat  solutio. 

(Signa.)  SiG. — One  teaspoonful  four  times  a  day. 

(Name  of  doctor.)  Dr,  Brown. 

Taking  up  the  parts  of  the  prescription  in  regular  order,  the  following 
information  may  be  of  service. 

The  date  of  a  prescription  is  rarely  written  by  the  physician,  but  is  of 
value  in  establishing  its  identity. 

The  name  of  the  patient  should  always  be  written  by  the  physician, 
and  especially  the  information  as  to  whether  the  patient  is  an  infant, 
child,  or  adult.  If  the  doctor  omits  this  important  datum,  the  pharma- 
cist should  supply  it  by  writing  the  name  and  address  on  the  prescription 
or  on  the  card  to  which  it  is  attached.  There  is  usually  little  difficulty  in 
persuading  the  patient  to  furnish  name  and  address.  To  this  may  be 
added  the  emphatic  statement  that  whenever  the  name  does  appear,  it 
should  be  written  on  the  label.  Suppose,  in  handing  the  medicine  to  two 
customers,  an  exchange  is  effected,  and  Mrs.  Smith  gets  the  remedy  in- 
tended for  Mrs.  Jones.  If  the  label  bears  the  inscription  "For  Mrs. 
Jones,"  that  inscription  might  prove  a  warning  and  secure  the  return  of 
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the  medicine  to  the  pharmacy*  Of  course,  such  an  error  on  the  part  oX 
the  pharmacist  is  scarcely  excusable,  but  such  errors  sometimes  occur, 
and  lucky  is  the  man  who  is  saved  from  the  possible  disastrous  results  of 
a  slip  of  that  kind  b^*  the  simple  precaution  just  given. 

The  superscription  is  the  sign  which  is  an  abbreviation  of  the  Latin 
word  "recipio,"  meaning  **take  thou/*  The  flourish  at  the  end  of  the 
R  is  presumably  the  sign  of  Jupiter,  legend  saj^ng  that  lloman  physicians 
used  the  sign,  thus  making  the  superscription  an  invocation  "take  thou  in 
the  name  of  Jupiter/^  This  pleasant  fable  has  never,  however,  been  well 
authenticated.  The  French  use  the  abbreviation  **P,"  meaning  "pre- 
nez/*  *Hake/' 

The  inscripiioii  is  the  body  of  the  prescription — the  enumeration  of 
the  medicines  d(*sired  and  the  quantity  of  each.  As  seen  alK^vt*,  the 
inscription  of  the  typical  prescription  may  contain  four  groupa  of  medici- 
nal agents,  although  the  modern  physician  is  rapidly  abandoning  com* 
plex  prescriptions,  often  prescribing  a  single  ingredient. 

Explaining  these  four  groups:    • 

The  basis  is  the  main  ingredient — the  medicine  first  indicated  to  the 
mind.  Thus,  in  the  above  prescription  (evidently  for  a  rheumatic  patieDl) 
the  remedy  first  suggested  was  salicylic  acid. 

The  adjuvant  is  the  medicine  intended  to  aid  the  basis  in  its  medicul 
action.  In  the  above  prescription  the  doctor  evidently  recalled  that 
rheumatism  i^  due  to  excess  of  uric  acid,  and  decided  to  attempt  to  re- 
move the  uric  acid  by  the  use  of  the  diuretic,  potassium  acetate.  Henc^ 
this  salt  is  the  adjuvant — ^the  assistant. 

The  correcHve  is  some  substance  added  to  lessen  irritating  eflfect  or  im* 
prove  flavor  of  the  main  ingredients*  In  the  prescription  given  aboT8 
glycerin  is  the  corrective,  but  frequently  flavored  syrups  or  non-medicated 
elixirs  are  used  as  correctives. 

The  vehicky  or  dihveni^  is  the  material  added  to  dilute  the  preparatioD 
to  a  reasonable  dose.  Too  much  stress  cannot  be  laid  upon  the  danger  of 
prescribing  small  doses,  such  as  a  few  drops  of  a  liquid.  In  the  hands  of 
the  ignorant  or  careless  fatal  mistakes  are  apt  to  occur. 

Most  dangerous  of  alt  ts  the  custom  of  some  physicians  in  directing  the  p&tieat 
to  dilute  a  potent  prescription  at  home.  A  fatal  caae  of  this  kind  occurrir^g  in  CI«tp- 
land  was  the  prescribinj^  of  tincture  of  aconite  (U.S.P.  ISdO)  for  an  infant,  with  tbf 
following  remarkable  directions:  **Five  drops  in  a  glass  of  water,  and  then  a  t«i- 
apoonful  every  hour."  The  mother  foUowed  the  directions  implicitly,  giving  tbe 
babe  five  drops  of  the  tincture  in  water,  followed  by  a  teaspoonf uf  of  the  potent  ttiie> 
ture! 

The  subscription  includes  the  directions  as  to  compounding  intended 
for  the  guidance  of  the  pharmacist.  In  the  olden  timee  the  subscriptioD 
was  frequently  quite  lengthy^  minute  details  of  the  compounding  beiiig 
written  in  choice  Latin,  but  as  pre^nt  the  subscription  b  usually  baifed 
down  to  the  s^uccinct  **  M"  or  M  ft.  pil/'  or  **  F.  S.  A."  These  terms  •« 
left  untranslated,  that  the  student  may  hunt  up  the  abbreviations  in  ttie 
list  of  Latin  terms  found  on  a  subsequent  page* 

The  signa  represents  the  directions  to  the  patient,  which  direction 
are  to  be  written  on  the  label  by  the  phannacist*  translating  from  Latin 
to  English,  if  the  physician  gives  the  directions  in  the  former  languafe* 
Like  the  subscription,  the  signa  was  formerly  written  by  the  ph>'Bidaii 
in  Latin,  but  the  modern  medical  man,  not  being  as  much  at  home  with 
the  classics  as  were  his  predecessors,  rarely  resorts  to  Latin^  except  a  few 
time-worn  abbreviations  found  in  the  list  of  Latin  terms. 
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The  modem  phyaiciaa,  alasl  pavs  but  little  attention  to  his  prescnption,  and 
there  is  no  part  of  tne  curriculum  of  medical  colleges  more  neglected  than  the  very 
important  branch  of  prescription  writing.  It  is  sadly  true  that  one  reaaon  why 
so  many  young  physic iaoa  have  gotten  into  the  pernicious  practice  of  prescribing 
ready-made  nostrums  is  because  of  their  lack  of  knowledge  of  correct  prescription 
writing. 

tThe  pharmacist  should  do  all  in  his  power  to  dissuade  the  physician 
from  reducing  his  **signa**  to  the  sterotyped  '* as  directed,"  since  the  dos- 
age should  appear  on  the  label  for  the  guidance  of  the  patient,  and  on  the 
prescription  that  the  pharmacist  may  determine  if  the  dose  is  safe. 
While  on  the  question  of  dosage,  menion  should  be  mat|e  of  the  need  of 
adoption,  in  this  country,  of  the  system  regulating  large  doses  that  Is  in 
vogue  in  Germany.  In  that  country  an  authoritative  list  of  maximum 
doses  is  pul^lishedj  and  any  physician  desiring  to  prescribe  a  dose  larger 
than  the  maximum  declares  his  intention  b}'  underscoring  the  dose,  or 
rewriting  the  quantity  in  words* 

As  shown  above,  the  ideal  prescription  is  written  in  the  Latin  language, 
which  is  used  because  it  is  the  universal  language  of  science;  because  it 
lessens  the  use  of  local  synonyms;  and  because  it  l^  frequently  advisable 
to  keep  the  patient  from  knowing  the  nature  of  the  medicine  prescribed. 

Concerning  the  value  of  Latin  as  the  universal  language  of  science, 
suppose  an  actual  case  and  imagine  we  have  before  us  three  prescriptions 
— one  of  an  American  practitioner,  one  w^ritten  by  a  ph>^ician  of  Han- 
over, Germany,  and  the  last  the  order  of  a  doctor  practising  in  Buda- 
pest, Hungary.  Quite  likely  the  pharmacist  knowns  nothing  of  German, 
almost  certainly  he  is  not  acquainted  with  the  weird  Hungarian  t-ongue, 
yet  were  all  three  prescriptions  brought  to  his  store,  he  could  read  one  as 
easily  as  the  other,  for  all  are  written  in  Latin. 

The  other  great  value  of  the  use  of  Latin  is  that  it  practically  does 
away  with  the  use  of  confusing  synonyms.  A  person  comes  into  a  drug- 
store and  asks  for  **  chamomile/'  and  the  pharmacist  has  to  inquire 
"which  chamomile — German  or  Roman/'  Even  so  would  it  be  if  the 
doctor  wrote  his  prescription  in  English  and  demanded  **  extract-of  chamo- 
mile/* The  question  would  again  be,  **w^hich  chamomile?'*  while  if 
he  writes  **ext.  anthemidis,'*  or  *'ext.  matricariee/'  the  chamomile  he 
wants  is  very  plain. 

PRESCRIPTION  LATIN 

In  the  brief  space  of  one  chapter^  much  idea  of  Latin  cannot  be  given^ 
but  the  following  explanations  may  throw  at  least  some  light  on  the 
Latin  prescriptions. 

In  most  English  grammars  we  find  that  nouns  are  said  to  have  three 
5" — nominative,  possessive,  and  objective.  Latin  nouns  have  six 
ch  cases,  but  of  these  only  two  are  used  to  any  extent  in  pharmacy — 
^e  nominative  and  the  genitive. 

Those  who  have  studied  English  grammar  at  all,  will  remember 
that  the  nominative  case  means  that  form  of  noun  or  pronoun  used 
as  the  subject  of  the  verb;  thus>  **John"  is  nominative  in  the  sentence 
**John  runs;"  likewise  **I"  in  the  sentence  **I  walk."  In  English  the 
form  of  the  noun  is  the  same,  regardless  of  its  case.  Not  so,  however, 
with  pronouns,  for  while  **r*  Is  nominative,  '*me"  is  its  objective  form, 
Latin  nouns  have  a  different  ending  for  each  ease,  just  as  EngUsh  pronouns 
differ  according  to  case.  Having  thus  described  the  nominative,  we  can 
turn  to  the  genitive  case,  which  has  no  exact  counterpart  in  English.  It 
comes  nearest  to  our  possessive  case,  but  it  really  means  what  we  would 
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put  in  English  as  "of  the ,"  8uppl3ring  the  noun  for  the  dash.    A 

grouping  of  the  terminations  of  the  Latin  noun  in  its  various  cases  is  called 
its  declension,  and  the  Latin  nouns  are  grouped  into  five  declensions,  each 
having  a  different  set  of  endings.    Thus,  in  the  first  declension,  we  have — 

Nominative,  mensa  (a  table). 

Genitive,  mensse  (of  a  table), 
and  the  plural  of  the  same  noun  is 

Nominative,  mensse  (tables). 

Oenitive,  mensarum  (of  tables). 

In  our  limited  space  we  cannot  go  beyond  these  few  facts,  and  we 
will  immediately  proceed  to  practise  the  two  cases  as  found  in  the  Latin 
names  of  the  pharmacopoeia: 

First,  let  us  look  up  a  pharmacopoeial  name  belonging  to  the  de- 
clension just  given — the  first.  This  we  find  in  two  wor£,  among  many 
others,  "tinctura"  and  "serpentaria." 

Nominative,  tinctura  (a  tincture) ;  serpentaria  (serpentaria). 

Genitive,  tincturse  (of  a  tincture;)  serpentarise  (of  serpentaria). 

Let  us  bring  these  together  in  the  official  name,  tincture  0/ serpentaria, 
which  in  Latin  is  tinctura  serpentaria. 

In  the  second  declension  we  find  two  forms  of  nouns — masculine 
nouns  ending  in  "us,"  and  neuter  nouns  ending  in  "um."  They  are 
declined : 

Nominative,  us  um 

Genitive,  i  i 

Let  us  apply  these  terminations,  first  picking  out  some  official  noun 
ending  in  "us;"  for  instance,  "syrupus"  and  "rubus:" 

Nominative,  syrupus  (syrup);  rubus  (blackberry). 

Genitive,  syrupi  (of  syrup);  rubi  (of  blackberry). 

Combining  these  to  read  "syrup  of  blackberry,"  we  get  "syrupus 
rubi." 

Among  the  official  nouns  ending  in  "um,"  we  find  "unguentum'' 
ajd  "iodum." 

Nominative,  unguentum  (ointment);  iodum  (iodine). 

Genitive,  unguenti  (of  ointment);  iodi  (of  iodine). 

Then  the  official  name  of  "ofntment  of  iodine"  is  "unguentum  iodt." 
Of  course,  we  can  combine  nouns  of  any  declension,  only  being  careful 
to  employ  the  correct  termination.  Thus,  we  can  write  "tinctura  iodt" 
(tincture  of  iodine)   or  "syrupus  serpentaria?"  (syrup  of  serpentaria). 

The  third  declension  embraces  all  those  nouns  whose  genitive  ends 
in  *'is."  The  nominative  varies  greatly,  causing  the  declension  to  be 
complex,  but  all  the  pharmacopoeial  variations  will  be  given  here: 

Nominative.  Geniiioe, 

Adeps  (lard).  Adipis  (of  lard). 

Macis  (mace).  Macis  (of  mace). 

Sulphas  (a  sulphate).  Sulphatis  (of  a  sulphate). 

Sulphis  (a  sulphite).  Sulphitis  (of  a  sulphite). 

Mucilago  (a  mucilage).  Mucilafinis  (of  a  mucilage/. 

Nux  (a  nut).  Nucis  (of  a  nut). 

Liquor  (a  solution).  Liquoris  (of  a  solution). 

Rhus  (rhus).  Rhois  (of  rhus). 

Flos  (a  flower).  Floris  (of  a  flower). 

Theobroma  (theobroma).  Theobromatis  (of  theobroma). 

Cantharis  (cantharides).  Cantharidis  (of  cantharides). 

In  "rhus"  we  have  a  noun  ending  in  "us"  which  does  not  belong 
to  the  second  declension,   and  likewise  the  entire  fourth   declenmon 
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ends  in  "us."  Fortunately,  there  are  but  two  pharmacopceial  names 
involved  in  this  declension;  they  being  "spiritus"  and  "fructus,"  which 
are  declined  as  follows: 


Nominatiuey  spiritus  (a  spirit). 
**  fructus   (a  fruit). 


Genitivey  spiritus  (of  a  spirit). 
**      fructus   (of  a  fruit). 


To  sum  up,  all  pharmacopoeia!  nouns  ending  in  ''um"  take  the 
termination  '4"  in  the  genitive;  those  in  "a"  in  the  nominative — 
except  theobroma — take  "»"  in  the  genitive;  and  all  ending  "us" 
in  the  nominative — except  rhus,  fructus,  and  spiritus — take  "i"  in  the 
genitive;  these  rules  applying  only  to  the  singiilar  number. 

Concerning  the  plural,  we  need  only  consider  that  of  the  first,  second, 
and  third  declensions,  exemplified  in  "herba,"  "folium,"  and  "flos" 
respectively. 


Singular. 

Nominatwe,                Genitive.  Nominative, 

Herfoa  (an  herb).      Herb®  (of  an  herb).  Herb®  (herba). 

Folium  (a  leaf).        Folii  (of  a  leaf).  Folia  Geaves). 

Flos  (a  flower).        Floris  (of  a  flower).  Florae  (flowers). 


Plural. 

Oenittpe. 
Herfoarum  (of  herbs). 
Foliorum  (of  leaves). 
Florum  (of  flowers). 


So  far  we  have  considered  the  subject  only  in  the  simple  relationship 
as  seen  in  pharmacopceial  names,  and  to  make  the  matter  still  more 
clear,  we  will  cite  a  few  names  where  the  application  of  the  declensions 
may  be  seen: 


Q^nninae  sulphas, 

Sodtt  sulphis, 

Mucila^o  acacicp, 

'Hnctura  nucis  vomica, 

Liquor  calcis, 

Fluidextract  um  rhois  glabne, 

8piritu«  setheru, 

Tinctura  belladonncp  foliorum, 

Tinctura  amicus  florum , 

TinctuHB  herbarum  recentium, 


Sulphate  of  quinine. 
Sulphite  of  sodium. 
Mucilage  of  gum  arabica. 
Tincture  of  nux  vomica. 
Solution  of  lime. 
Fluidextract  of  rhus  glabra. 
Spirit  of  ether. 

llncture  of  belladonna  leaves. 
Tincture  of  arnica  flowers. 
Tinctures  of  fresh  herbs. 


("Recentium"  is  an  adjective,  genitive  plural,  from  the  nominative 
singular  '^recens,"  and  genitive  singular  **recentis.") 

The  oflScial  (or  the  Latin  nominative  singular)  of  "nux  vomica/' 
"rhus  glabra,^  and  **sodium"  are  the  words  just  given. 

We  are  now  ready  to  consider  the  changes  the  Latin  name  under- 
goes in  writing  the  prescription — a  change  that  is  quite  marked,  though 
very  simple. 

The  sign  I^  means  "take"  and  nothing  else,  and  in  the  prescription 
we  are  not  supposed  to  write — 

"Take,  sulphate  of  quinine,"  but,  "Take,  of  sulphate  of  quinine," 
which  means  that  in  translating  the  prescription  into  Latin  the  word 
"sulphate"  is  put  into  the  genitive,  the  same  as  is  the  word  "quinine," 
and  when  correctly  written,  the  term  will  stand — 

"I^.     Quinina  sulphat/s" 

Take  of  sulphate  of  quinine  (reversed,  you  see)  and  not — 

"I^.     Quinina?  sulphas" 

Take  sulphate  of  quinine. 

This  is  the  only  change  in  writing  the  pharmacopceial  name  in 
a  prescription,  although  sometimes  this  change  is  perplexing;  thus  we 
write: 
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^.     Mucila(^'ni«    acacicE 
(0/  mucilage  of  acacia) 


and    not 


(mucilage  of 


.). 


Besides  the  nominative  and  genitive  cases,  the  ablative  case  is  used 
occasionally  in  pharmacopceial  titles.  Even  as  the  genitive  is  used 
after  the  preposition  ''of/'  so  the  ablative  is  used  after  the  prepositiiHis 
''from,"  "with/'  "in/'  and  "by."  The  foUowing  are  the  pharma- 
copceial instances  of  the  ablative: 

Hydrargyrum  cum  creta — mercurj'  with  chalk.  In  this  case  "creta" 
is  the  ablative  singular  of  noun  of  the  first  declension,  creta. 

Emvlsum  old  marrhua  cum  hypaphosphitibus — emulsion  of  cod-liver 
oil  with  hypophosphites.  In  tlus  case  "hypophosphitibus"  is  the 
ablative  plural  of  the  noun  of  the  third  declension,  hypophosphis. 

Ferri  hydroxidum  cum  magnesii  oxido — ^hydrated  oxide  of  iron  with 
oxide  of  magnesium.  In  this  case  "oxido"  is  the  ablative  singular  of 
the  noun  of  the  second  declension,  oxidum. 

The  above  outline  refers  only  to  Latin  nouns.  Adjectives  change 
number  and  case  with  the  noun  they  qualify,  but  their  terminations  do 
not  necessarily  conform  with  the  termination  of  the  noun.  Thus,  a 
masculine  noun  of  the  third  declension  may  be  qualified  by  a  masculine 
adjective  of  the  second  declension.  It  simply  changes  to  the  same 
gender  and  case.  Therefore  it  might  be  well  to  insert  a  list  of  adjectives 
found  in  pharmacopceial  titles  with  their  declensions: 

F1B8T  AXD  Second  Declensions 
Singular. 
Mcacvline.  Feminine.  NeuUr. 

Nominative — adhesivus  adhesiva  adhesivum 

Genitive —       adhesivi  adhesivse  adhesivi 

MoM^uline. 
Nominative — adhesivi 
Genitive —       adheaivonim 

Adjectives  of  this  class  found  in  present  and  past  pharmacopceial 
titles  are: 

Adhesivus 
Amarus 


Plural. 

Feminine, 

N€uUr. 

adhesivse 

adhesiva 

adhesivarum 

adhesivorum. 

Ammofiiatus 

Benzoinatus 

Camphoratus 

Cantharidatus 

Citratus 

Compositus 

Corrosivus 

Deodoratus 
Despumatus 
Destillatus 
Dilutus 

Expressus 
Elxsiccatus 


fUvUB 

Fima 


in  emplastnim  adhesivum 

in  aurantium  amarum 

in  amygdala  amara 

in  vinum  ferri  amarum 

Tinctura  guaiaci  ammoniata 

in  adeps  benzoinatus 

in  tinctura  opii  camphorata 

in  collodium  cantharidum 

in  cafifeina  citrata 

Tinctura  cinchonse  coiiiposita 

and  a  number  of  others, 
in  hydrargyri  chloridum   cor- 

rosivum. 
in  tinctura  opii  deodonita 
in  mel  despumatum 
in  aqua  dcstillata 
in   acidum   sulphuricum   diki- 

tum  and  a  number  of  others 
in  oleum  amypdaliP  expressuin 
in  alumen  exsiccatum 
in  ferri  sulphas  exsircatus 
in  sodii  phosphas  exsiccatus 
in  hydrargyn  oxidum  flavum 
in  argenti  nitras  fusus 


(adhesive  plaster). 

(bitter  orange). 

(bitter  almond). 

(bitter  wine  of  iron). 

(ammoniated  tincture  of  guaiAc). 

(benzoinated  lard). 

(camphorated  tincture  of  opium). 

(cantnaridal  collodion). 

(ritrated  caffeine). 

(compound  tincture  of  cinchona;. 

(corrosive  chloride  of  mercury). 

(deodorized  tincture  of  opium), 
(clarified  honey), 
(distilled  water), 
(diluted  sulphuric  acid). 

(expressed  oil  of  almond), 
(exsiccated  alum), 
(e.xsiccated  sulphate  of  iron), 
(exsiccated  phosphate  of  sodium), 
(yellow  oxide  of  mercury), 
(fused  nitrate  of  silver). 
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Qranulatus 
Lotus 
Mitigatus 
Monohydratus 

Ponderosus 

PrsBcipitatus 

Reductus 

Saccharatus 

Stypticus 

Sublimatus 

Sulphuratus 


in  f  erri  sulphas  granulatus 

in  sulphur  lotum 

in  argenti  nitras  mitigatus 

in  sodii  carbonas  monohy- 
dratus 

in  magnesii  oxidum  pondero- 
sum 


(granulated  sulphate  of  iron), 
(washed  sulphur), 
(mitigated  nitrate  of  silver), 
(monohydrated  carbonate  of  sodium). 


in  ferri  sulphas 

and  others 
in  ferrum  reductum 
in  ferri  carbonas  saccharatus 
in  coUodium  stypticum 
in  sulphur  sublimatum 
in  calx  sulphurata 


(heavy  oxide  of  magnesium), 
prsecipitatus  (precipitated  sulphate  of  iron). 


(reduced  iron). 

(saccharated  carbonate  of  iron), 
(stsrptic  collodion), 
(sublimed  sulphur), 
(sulphurated  lime). 


The  adjective  ruber  (example  hydrargyri  oxidum  rubrum — red  oxide 
of  mercury)  has  same  endings  in  the  nominative  and  genitive  cases  as 
the  other  adjectives  of  the  first  and  second  declensions,  except  that  the 
mascuUne  nominative  singular  is  ruber. 

Third  Declension  op  ADJEcnvES 


Singular, 

Neuter, 
animale 
animalis 


Plural. 

Masculine  and 

Feminine. 

Neuter. 

animales 

Afiinntli^lfn 

Masculine  and 
Feminine. 
Nominative — Animalis 
Oenilive —       Animalis 

Adjectives  of  this  class  found  in 
titles  are: 

Animalis  in  carbo  animalis 

Dulcis  in  amvgdala  dulcis 

Flexilis  in  collodium  flexile 

Glacialis  in  acidum  aceticum  glaciale 

Levis  in  magnesii  oxidum  Levis 

Mitis  in  hydrargyri  chloridum  mite 

Mollis  in  sapo  mollis 

Solubilis  in  ferri  phosphas  solubilis  and 
several  others 

Some  adjectives  of  the  third  declension  have  a  slightly  different 
form,  viz.: 

SingtUar.  Plural. 

Masculific  and  Masculine  and 

Feminine.  Neuter.  Feminine. 


past  and  present  pharmacopceial 


(animal  charcoal), 
(sweet  almond), 
(flexible  collodion), 
(glacial  acetic  acid). 
Qig^ht  oxide  of  magnesium), 
(mild  chloride  of  mercury), 
(soft  soap), 
(soluble  phosphate  of  iron). 


Nominaiive — ad  ju  vans  adjuvans  adjuvant  is 

Genitive —       adjuvantis  adjuvantis  adjuvantium 


Neuter, 
adjuvantia 
adjuvantium. 


Three  of  these  are  used  in  pharmacopceial  titles: 
Adjuvans  in  elixir  adiuvans  (adjuvant  elixir). 

Effervescens       in  pulvis  effervescens  compoeitus  (compound  effervescent  powder). 
Recens  in  tincturse  herbardm  recentium  (tinctures  of  fresh  herbs). 

Three  pharmacopceial  titles  have  the  adjective  in  the  comparative 
degree: 

Aqua  ammonite  fortior  (stronger  ammonia  water). 

Aqua  aurantii  florum  fortior  (stronger  orange  flower  water). 
Aqua  ros8B  fortior  (stronger  rose  water). 

Verbs  are  not  used  much  in  modern  prescription  writing  beyond  the 
stereotyped  abbreviated  phrases  found  in  the  list  below.  Moreover, 
a  discussion  of  Latin  verbs  and  their  conjugation  would  mean  a  complete 
review  of  Latin  grammar,  which  is  clearly  beyond  the  scope  of  this  work. 
For  further  details,  therefore,  the  reader  is  referred  to  list  of  books  on 
pharmaceutic  Latin  found  in  Preface. 
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TABLE  OF  LATIN  AND  FOREIGN  TERMS  USED  IN  PRESCRIFTIOIIS 


Term. 


I(L. 


Abendcssen  (G.), 

Ad  (LA 

Adde  (L.), 

Ad  libitum  (L.), 

Altemis  horis  (L.), 

Ana  .(L.)t 

Ante  rL.). 

Aqua  bulliens  (L.), 

Aqua  fervens  (L.), 

Aqua  fontis  (L.), 

Aqua  pluvialis  (L.), 

Alle  drei  Stunden  (G.), 

Bene  (L.)i 

Bis  in  die  (L.), 

Bissen  (G.), 

Bol  (F.) 

Capia  (L.), 

Oapsulse  amylaces  (L.), 

Charta  cerata  (L.), 

Chartula  (L.), 

Cochleare  amplum  (L.), 

Cochleare  maenum  (L.)) 

Cochleare  medium  (L.), 

Cochleare  parvum  (L.), 

Coletur  (LX 

Colly rium  (L.), 

Coquetur  (L.), 

Coucher  (F.), 

Cuiller^  a  cafe  (F.), 

Cuiller^  a  soupe  (F.), 

Detur  (L.), 

Dentur  (L.), 

Dentur  talis  dosis  (L.), 

Deux  (F.), 

Dies  (L.), 

Dividatur  (L.), 

Dosis  (L.)) 

Drachma  (L.), 

Drei  mal  t&guch  (G.)f 

Ejusdem  (L7), 

Enemata  (L.), 

EsslftfifelvoU  (G.), 

Et  (L.). 

Ex  mode  prescripto  (L.), 

Fiat  (L.), 
Fois  (F.), 
Gouttes  (F.), 
Granum  (L.), 
Guttae  (L.), 
Hora  (L.), 
Hori  somni  (L.), 
Jeder  or  jeden  (G.), 
Latwerge  (G.), 
Mica  panis  (L.), 
Misce  (L.), 
Mittagessen  (G.),    . 
Mitte  Lolis  dosis  (L.)y 
Nan  repetatur  (L.), 
Numero  (L.), 
Obhite  (G.), 
Omni  hor»  (L.), 
Omni  mane  (L.), 


.)  Latin,  (G.)  German, 

(F.)  French] 

Abbreviation. 

Meaning. 

Supper. 

To,  up  to. 

Add. 

Let  it  be  added. 

AdUb. 

At  pleasure. 

Every  other  hour. 

&&. 

Of  each. 

Before. 

Aq.  bull. 

Boiling  water. 

Aq.  ferv. 

Warm  water. 

Aq.  font. 

Spring  water. 

Aq.  pluv. 

Rain  water. 

Every  three  hours. 

Well,  good. 

B.  i.  d. 

Twice  a  day. 

Bolus. 

Bolus. 

Cap. 

Let  the  patient  take. 

Starch  capsules  (ctcheti) 

Chart,  cer. 

Waxed  paper. 

Cht. 

Papers. 

Coch.  ampl. ' 
Coch.  mae.  / 
Coch.  med. 

Tablespoonful. 

Dessertspoonful. 

Coch.  parv. 

Teaspoonful. 

Let  it  be  strained. 

Collyr. 

*          Eye-wash. 

Coq. 

Let  it  be  boiled. 

Bedtime. 

Teaspoonful. 

Tablespoonful. 

Det.    \ 
Dent./ 

Let  it  be  given. 

Dent.  tal.  dos. 

Give  of  such  doses. 

Two. 

D. 

Day. 

Divid. 

Let  it  be  divided. 

A  dose. 

5 

A  drachm. 

Three  times  a  day. 

Of  the  same. 

Enem. 

Enema. 

Tablespoonful 

And. 
'  As  prescribed. 
^  As  directed. 

E.  m.  p. 

Ft. 

Let  it  be  in«de. 

Time. 

Drops. 

Gr. 

Grain. 

Gtt. 

Drops. 
An  hour. 

Hor.  som. 

At  bedtime. 

Every. 

Electuary. 

Mic.  pan. 

Crumb  of  bread. 

M. 

Mix. 

Dinner  (at  noon). 

Send  of  such  doeea 

Non.  rep. 

Do  not  repeat 

No. 

In  number. 

Omn.  hor. 

Wafer  paper. 
Every  hour. 

Omn.  man. 

Every  mominf. 
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Term. 
Omni  nocte  (L.), 
Opiimus  (L.). 
Piin  asyme  (F.), 
Pkquet  (F.), 
Partes  squalis  (L.), 
Ptatillen  (G.), 
PUlen  (G.)  \ 
PUule         / 
Poiidus  civile  (L.), 
Pondus  medicinale  (L.), 
Post  cibo  (L.), 
Pbudre  (F.), 
Pro  re  nata  (L.),' 

Pulver  (G.), 

Pulvis  (L.), 

Pulvis  subtillissimus  (L.), 

Quantum  sufficit  (L.), 

Quotidie  (L.), 

Repetatur  (L.), 

Rotula  (L.), 

Schlafengehen  (G.), 

Scrupulus  (L.)i 

Secundum  artem  (L.), 

Sesqui  (L.), 

Sisnetur  (L.), 

Solvetur  (L.), 

Spiritus  Vini  Rectificata  ( 

fpiritus  Vini  Tenuis  (L.), 
abella  (L.), 
Talis  (L.), 
Ter  (L.), 
Terin  die  (L.), 
Tere  bene  (L.), 
Theel6ffelvoll  (G.), 
Toutes  les  heures  (F.), 
Trois  fois  par  jour  (F.), 
Tropfen  (G.), 
Uncia  (L.), 
Ut  dictum  (L.), 
Zwei  (G.), 

For  a  more  complete  list  of  Latin  terms,  see  Seoville's  "Art  of  Com- 
pounding.'' 

While  on  the  subject  of  abbreviations,  mention  should  be  made  of 
the  danger  likely  to  arise  from  the  careless  writing  of  abbreviated  names 
of  drugs.  Among  classic  instances  of  such  abbreviations  are  "hyd. 
chlor,"  which  might  mean  chloral  hydrate,  mercuric  chloride,  or  mer- 
curous  chloride;  "liq.  mag,"  which  might  mean  solution  of  some  mag- 
nesium salt,  or  else  Magendie's  solution  (p.  821),  while  "sulph."  may 
mean  sulphate,  sulphite,  or  sulphide;  *'nit."  may  mean  nitrate  or  nitrite, 
and  similarly  an  abbreviation  of  name  of  any  negative  element  in  salts 
and  acids  can  be  misconstrued  when  there  is  more  than  one  acid  derived 
from  the  element.  In  most  cases  of  such  abbreviation  the  experienced 
pharmacist  can  discern  the  remedy  desired  either  by  the  dose  prescribed 
or  by  the  relative  popularity  of  the  several  possibilities.  Thus,  a  pre- 
scription calling  for  "zinc  sulph."  almost  invariably  means  zinc  sulphate, 
as  the  sulphite  and  sulphide  of  that  metal  are  rarely  used  in  medicine. 

In  U.S.  P.  IX.  "sulph"  is  given  official  sanction  as  the  proper  abbreviation  for 
"sulphate'';  '^sulphite  '  is  directed  to  be  written  in  full,  while  the  abbreviation  of 
"sulphidum"  is  ^Wphid." 


Abbreviation. 

Meai^no. 

Omn.  noct. 

Every  night. 
The  best. 

Opt. 

Wafer  paper. 

A  powder  (package). 

P.ieq. 

Equal  parts. 

Losenges. 

Pills. 

Avoirdupois  weisht. 
Apothecary  weight. 
Alter  eating. 

Post.  cib. 

Powder. 

P.  r.  n. 

As  occasion  requires  (when 

needed). 

Powder. 

Pulv. 

A  powder. 

Pulv.  subtil. 

Very  smooth  powder. 

Sufficient  quantity. 

Daily. 

Let  it  be  repeated. 

Q.S. 

Rept. 

Globules. 

Bedtime. 

3 

>  A  scruple. 
Accorains  to  art. 
Once  and  a  half. 

S.  a. 

Solve. 

Let  it  be  marked. 

Let  it  be  dissolved. 

L),  S.  V.  R. 

Alcohol 

8.  V.  T. 

DUuted  Alcohol. 

Tab. 

A  losenge. 

Of  such. 

Thrice. 

T.  i.  d. 

Thrice  daily. 

Rub  well. 

Teaspoonful. 

All  the  hours  (every  hour). 

Three  times  a  day. 

Drops. 

8 

An  ounce. 

Ut.  diet. 

As  directed. 

Two. 
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The  quantities  used  in  prescription  writing  are  those  of  the  apothee 
as  shown  in  the  typical  prescription  printed  below.  The  metric  sys 
is  used  exclusively  by  the  physicians  of  continental  Europe,  and  t 
slight  extent  by  American  physicians.  The  quantities  are  prefen 
expressed  as  shown  in  the  prescription  given  below: 

Q.     Quinin®  sulphatis 2.00 

Ferri  reducti 1 .00 

Acidi  arsenosi 0.05 

Misce  fiat  pilul®  numero  xx. 

?  t  I 

Fig.  250. — Faulty  minim  sign. 

In  this  country  prescription  blanks  are  sometimes  printed  wit 
vertical  line  intended  to  separate  the  grammes   from   the  fracti< 

Fig.  251. — Dangerous  prescription. 

parts  thereof,  thus  replacing  the  decimal  points  in  the  above  precripti 
just  as  in  a  ledger  a  line  is  used  to  separate  dollars  from  cents. 

Pig.  2il3. — TjrpiMl  praMription. 

Rarely  dcsea  the  continental  physician  write  the  word  "gnu'»BJ» 
quantitii!^,  ud  written  above,  being  deariy  understood  as  msamof  * 
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As  abbreviations  of  drug  names  may  sometimes  lead  to  dangerous 
results  through  misinterpretation,  so  occasionally  the  abbreviations 
for  quantities  prove  a  source  of  error. 

It  is  easv  to  write  the  symbol  of  ounce  (S)  when  drachm  (3)  is  intended,  and 
there  is  still  another  danger  lurking  in  the  minim  (TU)  sign — a  misunderstanding 
that  resulted  in  the  death  of  two  persons  in  New  Orleans  some  years  since. 

ft 


Fig.  253. — Typical  prescription. 

The  minim  sicn  seems  distinct  enough,  but  a  prominent  physician,  now  dead, 
craduallv  modified  his  minim  sign  from  the  correct  form  to  one  similar  to  the  symbol 
tor  the  drachm. 

One  day  the  physician  wrote  the  prescription  shown  below,  and  the  unfortunate 
druggist,  in  one  of  those  frightful  lapses  that  might  come  to  any  of  us,  read  and  dis- 
pensed nx  ditachvM  of  tincture  of  aconite  instead  of  the  «ix  minimi  desired.     Of  course 


Fig.  254. — French  prescription. 

he  was  to  blame,  but  when  we  hear  of  such  things  we  should  feel  thankful  that  we 
were  spared  the  fearful  blunder.  Naturally,  the  patient  died,  and  the  druggist, 
completely  ruined,  after  a  year  of  hopeless  attempts  of  retrieving  his  fortune,  gave 
up  the  conflict  ana  committed  suicide. 

The  metric  quantities  as  written  above  are  less  likely  to  mislead, 
although  a  fly-speck  might  be  mistaken  for  a  decimal  point.    Another 
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W^fthrCC. 


FSc.  255. — Frenoh  preseriptioii. 


>%.  SBt.— T^ltal 
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possibility  of  danger  with  physicians  unfamiliar  with  the  system  is 
writing  ten  times  the  quantity  intended.  For  instance,  writing  0.05 
(five  centigrammes)  when  0.005  (five  milligranmies)  was  intended. 

Before  leaving  the  subject  of  the  prescription  as  a  document  a  few 
typical  prescriptions  may  be  of  service. 

This  is  a  clearly  written  prescription  of  a  southern  practitioner. 

Sanitatsrath  Dr.  Jukes 

Huinovtr  IiMig«Uttb«  81. 


^■h't^ 


m. 


/ 


3^/(fohvi'Hx44t^  ^^^r  ^ 


* —       ^ 

Fig.  257. — Grrman  prescription. 

As  already  explained,  on  p.  257,  mistura  fusca  is  a  local  synonym  for 
brown  mixture. 

This  Is  an  equally  clear  prescription,  written  by  a  northern  practi- 
tioner.    What  is  "01.  Bet.  Alb.?" 

This,  written  by  a  Creole  practitioner  for  a  Creole  patient,  calls  for 
Fowler's  solution,  a  proprietary,  "syrupus  roborans,"  and  the  Solution 
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of  Pepsin,   U.S.P.   1880.     The  French  directions  are  translated  into 
English  below: 

2  cuiller^  a  caf&  dans  un  3^  verre  d'eau  apres  chaque  repas. 
2  teaspoonfuls  in  half  glass  of  water  after  each  meal. 

Figure  255  is  written  by  a  Creole  physician  for  an  American  patient. 
The  French  ingredients  are:  Unguent  de  la  m6re  (Unguentum  Fuscum 
N.F.)  and  huile  d'amande  douce  (oil  of  sweet  almond). 

Budapest,  IV.  i,  Kalap-uUza  8.  /.  hm.  7. 


(Ac^^iK^c^^^^^^/C^         / 


up!r:^_:,. 


Fig.  258. — Hungarian  presoripUoo. 


Figure  256  is  a  clearly  written  prescription  with  French  directions. 
Liquor  Cinchonae  Cordifoliie  (B)  is  a  special  liquid  extract  of  cinchona 
prepared  by  Battley  and  Co.^  of  England*  The  English  translation 
of  directions  is  given  below:  line  petite  cuillerSe  toutes  les  3  heures. 
A  teaspoonful  even^'  3  hours. 

Figure  257  is  written  by  a  physician  of  Germany,  calling  for  six 
powders  (dent,  tal*  dos.),  each  containing  2  centigrammes  of  codeine 
and  a  half  gramme  of  sugar.     The  directions  read: 

Abends  ein  Pulver. 

Evenings  a  powder. 

It  being  characteristic  of  the  German  prescription  that  the  time  of 
administration  is  written  before  the  dose. 

An  interesting  illustration  of  the  convenience  of  the  use  of  Latin 
in  prescriptions  is  shown  when  the  first  and  second  prescriptions  on 
Fig,  257  are  compared.  The  first,  written  in  Latin,  could  be  com- 
pounded by  any  educated  pharmacist  in  any  part  of  the  world.  On 
the  other  hand,  the  second,  written  in  German,  is  apt  to  prove  a  puszler* 
It  reads:  3  per  cent,  Borwasser,  250  mils. 
That  is,  a  3  per  cent*  aqueous  solution  of  boric  acid  is  desired. 

The  prescriptions  on  Fig,  258  were  written  by  a  German  physician 
residing  in  Buda-Pe^t.  Hungar>',  and  both  can  be  deciphered  by  a  prac- 
tised prescript  ion  is  t.  Fur  this  reason  they  will  not  be  translated  by 
the  writer.  Mention,  however,  might  be  made  of  the  figures  on  the 
right-hand  side  of  the  pa|>er.  In  Germany^  Austria,  and  Hungary,  the 
price  of  everj^  drug  used  in  prescriptions,  as  well  as  the  cost  of  containers 
and  value  of  time  spent  in  compounding,  is  carefully  regulated  by  the 
government,  and  the  figures  above  mentioned  represent  the  summing 
up  of  values  from  the  official  schedule.  Figures  259,  260  and  261  are 
typical  prescriptions  written  by  physicians  of  New  York  City. 
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CHAPTER  LVIII 
COMPOUNDING  OF  PRESCRIPTIONS 


Thb  prescription  as  a  document  is  interesting,  but  of  far  greater 
importance  is  it  that  the  pharmacist  knows  how  to  handle  the  pre- 
scription when  it  becomes  his  duty  to  compound  it. 

The  work  of  the  compounder  of  the  prescription  is  manifold.  He 
must  know  how  to  receive  the  prescription  from  and  dispense  the  finished 
preparation  to  the  customer;  he  must  know  how  to  label  the  container 
correctly;  he  must  know  how  to  fill  the  prescription;  he  must  know  how 
to  scan  it  carefully  for  erroi-s;  and,  lastly ♦  he  must  know  how  to  prepare 
or  put  up  the  medicine  called  for.  To  perform  each  step  properly 
he  must  be  intelligent,  alert,  tactful,  skilful,  careful,  conscientious,  and 
well  informed. 

Receiving  the  Prescription, — As  mentioned  above,  if  the  prescription 
dcM^s  not  l)ear  th«*  namt*  of  the  patient,  the  compounder  should  supply 
the  deficiency,  explaining  it  is  a  part  of  the  system  whereby  mistakes 
are  prevented.  Cases  are  on  record  where  fatal  results  have  resulted  from 
giving  a  properly  prepared  prescription  to  the  person  for  whom  it  was  not 
intended.  This  is  most  liable  to  occur  if  two  persons  are  waiting  for 
prescriptions  written  by  the  same  doctor — say  one  for  internal  use; 
the  other  for  a  liniment.  Hence  tlie  fact  that  the  pharmacist  hands  the 
customer  **Dr.  Blank's  prescription'*  is  not  a  sufficient  safeguard,  since 
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there  may  be  two  of  Dr.  Blank's  prescriptions  being  compounded  at  th( 
same  time. 

In  large  stores  the  giving  of  checks  to  the  person  leaving  the  pre 
scription  is  a  safeguard  against  such  mistakes.  A  form  for  such  check 
is  shown  below,  the  one  section  being  given  to  the  customer,  one  attachec 
to  the  prescription,  and  the  third  attached  to  the  package  (Fig.  262). 
A  simpler  method  is  giving  the  customer  a  numbered  brass  check  and 
writing  same  number  on  prescription  and  package.  Safest  of  all,  how- 
ever, is  the  securing  of  name  and  address  of  patient. 


•  TO  1 1  A.  n.  ONLY 


Nbum. 


''^■^^-■ih^ 


nco.  HO.  44«0 


Mg€^ 


Addr—B 


':±S»: 


5?  ^^ 


//r^ 


y^  J^trzn:.  fr 


Fig.  259. — Typical  prescription. 

Dispensing  the  finished  preparation  to  the  customer  is  brought  up 
chiefly  to  introduce  the  subject  of  the  relation  of  the  compounder  tsA 
dispenser;  to  emphasize  the  need  of  that  rare  gift,  toct.  This  gift  cannot 
be  acquired  by  reading  books,  and  the  writer  feels  he  can  do  do  more 
than  suggest  the  importance  of  tact  on  the  part  of  the  dispenser  by  citiof 
a  few  -typical  cases. 

A  woman  cames  into  a  store  asking  for  0v€  ^pdns  of  calomel  and  fire  ptMd 

\^o^.    The  pharmacist,  realiaing  that  a  prescription  had  been  written  and  not  jw- 

aentedf  lest  more  should  be  charged  for  the  goods  if  furnished  on  a  ^soKOf^ 

than  when  eold  on  verbal  order^  emphasiees  the  possible  formation  of  memimc^ 

» Tide  m  such  a  m  be  tare,  tactfully  interrogates  uQtil  the  woman  admits  t^^ '/^ 

[feription  was  written,  and  eonvineea  her  that  this  prescription  must  have  afto  fc. 

Jomel  and  miia^  and  perauadea  her  to  hrinK  the  preBcription.  ^ 

"  iiiau  cornea  in  with  a  printed  prescription  calling  tor  pills  oootaiiUDf  i(^^^ 

Jcnown  tcinicsj  and  also  ''jembebin,  1  gram."     Instead  of  teUing  theiMJi  j^ 

thf  pTcunri prion  is  a  fraud  (a  statement  for  which  the  mind  of  the  dupekpfLj^ 
^ikitukttfiilly  i«4^cd  circtilar  sent  by  the  * 'philanthropist"  who  f umidieB  jwier^gy 
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GLOBE  DRUG  CO: 


PRCSCRIPTIOtI  CHECK 

261002 


Prirs^ 


Dii^ 


Time- 


^ya^ 


j^:^^-^^ 


GLOBE  DRUG  CO. 


PRCSCKlPTlOi  CHECK 


261002 


At. 


261002 


"free"),  the  phaimaciat  quietly  brings  mit  Druggists*  Circular  (1884^  pj  "*^     -    -  ' 
the  fraud  is  expoaed.     The  testimony  afforded  by  this  diijixite rested  sou 
even  the  credulous  chap  who  is  sttved  the  dolbr  he  was  to  send  the  dou^i  v.  i,i*v  ^ 
scription  "in  case  the  medicine  cannot  be  obtained  elacwhere." 

A  man  who  once  had  a  prescription  wrongly 
pounded  insisted  on  sitting  behind  the   pnstKirij 
counter  watching  the   compounder,    so   tus    to 
tab.    To  make  things  still  safer,  he  usually 
the  compounder    with    questions,     Tlio    ntfw    rbrfc 
was  a  young  man  just  from  coUegr     '  tior* 

suspicious  than  ever,  was  more  p<  ij*"*- 

tioning.     ** What's    this    medicim  m-      ...r,,urpd, 

t>obting  to  the  then  little-known  iibbrevia.ti*x» 
antipy.'-  "Oh/*  said  the  youths  nonchalantly, 
** that's  Latin  for  the  new  mediein*?,  phenyl-dim- 
ethyl-pyrazolon-"  From  that  day  fortn  the  inaA 
considered  the  youth  the  smartest  and  moflt  reltabk 
druggist  in  town. 

A  nen'ous  woman  wants  to  know  what  a  ^r^ 
tain  prescription  she  holds  in  her  hand  U  good  for, 
and  what  are  its  constituents.  Th»?  tactful  nhar 
macist  responds  that  these  are  questions  which  I  hit 
physician  who  wrote  the  preacription  is  alone  per 
raitted  to  answer,  and  expresses  his  wilUiigneaa  to 
place  the  ladjr  in  telephonic  connection  with  thm 
doctor.     His  kindly  offer  is  declined. 

The  onl}'  other  phase  of  dispensing  to  be 
considered  is  the  question  of  containers  and 
wrapping  of  the  same.  This  subject  is 
given  consideration  on  pp.  287-290,  so  be« 
it  is  only  necessary  to  say  that  the  phanni^ 
cist  who  values  his  prescription  bustneo;, 
picks  out  the  best  glassware,  finest  coiio^ 
and  most  refined  boxes  and  printing. 

Labeling  the  containers  is  worthy  of  a 
special  paragraph,  as  often  the  effect  of  the  ; 
choicest  labels  is  marred  by  blurred  or 
scratchy,  uncouth,  or  overflourished  writing. 
A  severely  plain,  heavily  sliaded  back  hand,  I 
written  mth  the  blackest  ink  and  "  I  to 
dry  without  blotting,  makes  the  n  r.ic- 

tive  form  of  label,  but  of  late  typti-i^ritten 
labels  have  become  quite  popular,     A  strik*  ' 
ingly    written    prescription     lal>el    is    give© 
below  (Jig.  263),     It  wHl  be  noted  that  the , 


1 


W«-  2«a.— P««ription  rhttk. 


MtoMoouM 

iVOiy  Miee  ffiouirj] 

Fit    203— Typical  Iftbrl. 


body  of  this  label  contains  neither  lines  nor  printing;  that  the  fUled-b 
part  of  label  is  a  symmetrtc  whole;  that  the  printing  is  severely  plain 
and  as  concise  as  possible.     hl\  the  data  on  the  label  are  essential;  the 
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number,  the  name  of  the  physician,  the  directions,  and  the  date  should 
appear  on  each  label.  In  some  States  the  law  directs  that  the  name  of 
the  compounder  should  be  put  on  the  container,  in  which  event  a 
small  gummed  slip,  "Dispensed  by — ,*'  attached  to  the  Ixjttom  of  the 
package  or  bottle  usually  suffices.  It  is  an  excellent  practice  to  have 
labels  intended  for  external  use  printed  on  glazed  red  paper,  this  afford- 
ing a  striking  contrast  to  the  wliite  paper  lalx'l  for  internal  preparations. 
Then,  of  course,  the  pharmacist  should  be  pro\ided  with  slips  bearing 
such  frequently  used  directions  "shake  wtII;**  *'for  external  use,*^  etc. 

Filing  Prescriptions. — As  the  prescription  is  more  or  less  of  a  legal 
document,  it  is  important  that  the  pharmacist  carefuUj-  preserves  either 
the  original  or  a  duplicate.  In  this  country  the  original  is  kept  by  the 
pharmacist,  although  the  question  as  to  who  owns  the  prescription — 
the  patient  or  the  pharmacist — has  been  and  still  is  a  matter  of  legal 
controversy.  It  would  be  interesting  if  the  several  conflicting  court 
opinions  on  this  matter  could  be  settled  for  once  and  all  by  a  decision 
from  the  United  States  Supreme  Court.  In  Germany  it  is  the  universal 
custom  to  return  the  prescription  to  the  patient, 
the  pharmacist  keeping  a  carefully  checked  copy. 

The  first  step  toward  preserving  the  pre- 
scription for  future  reference  is  giving  it  a  num- 
ber. These  numbers  run  consecutively  and  are 
written  on  the  prescription  with  date  and  price. 
One  pharmacist  known  to  the  writer  started 
new  numbering  each  year,  marking  the  first 
prescription  compounded  on  Januarj^  1st  as 
No.  1,  stringing  all  the  prescriptions  of  one 
year  on  a  long  piece  of  J^-in.  brass  wire,  the 
files  of  each  year  being  hung  on  a  row  of  nails  J^ 
driven  in  the  walls,  e^ch  nail  labeled  for  the  year. 
This  plan  is  not  to  be  commended,  for  whenever  it 
chanced  that  the  date  on  the  label  was  faded,  it 
necessitated  looking  up  the  same  number  on 
possibly  a  dozen  files. 

Many  large  establishments  now  use  consecu- 
tive numbering  machines,  such  as  the  one  shown 
in  the  appended  cut  (Fig.  264).     Such  macliines 

consist  of  a  stamping  apparatus,  which  auto-i,,  ,  .  .._..,,,  i  .  i- 
matically  changes  the  t}^  of  the  numbers  one  *»«^^»^  ma^hiac. 

unit  higher  each  time  an  impression  is  made,  thus 

precluding  the  possibility  of  giving  two  prescriptions  the  same  number. 
In  the  more  expensive  varieties  the  same  number  can  be  repeated  in 
duplicate  (or  even  triphcate),  thus  enabling  the  compounder  to  number 
the  prescription  and  label  before  the  machine  progresses  one  unit  higher. 
How^ever,  the  suggestion  that  the  entire  label  be  written  renders  a  dupli- 
cate numbering  machine  unnecessary. 

Several  w ays  of  preserving  prescriptions  are  in  vogue  in  this  country. 

Filing  on  String  or  Wire, — Tliis  method,  outlined  just  above,  is  the 
least  satisfactory*  of  all  others.  The  hole  in  the  prescription,  when 
pierced  by  the  wire  (or  by  the  needle,  if  string  is  used),  may  cut  out  a 
jiart  of  the  wording  most  needed.  The  weight  of  the  pile  of  prescriptions 
©earing  <lown  and  rul>inng  against  a  lead-penciled  prescription  is  apt  to 
blur  it  beyond  recognition,  while  the  long  file  hung  on  the  waU  catchy 
dust  and  soon  becomes  filthy. 
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Pasting  in  a  Scrap-book. — This  method  is  quite  satisfactory,  although 
the  handling  and  storing  of  big  scrap-books  are  sometimes  inconvenient. 

Writing  a  Copy  in  a  Blank  Book  and  Filing  or  Reluming  Originals.—' 
This  method,  used  by  all  pharmacists  of  Germany  and  by  a  few  pre- 
scriptionists  of  America,  entails  a  large  amount  of  work  and  is  apt  to 
lead  to  errors  unless  the  copy  is  carefully  checked  against  the  origiMl 
by  a  second  person,  as  in  proof-reading. 

Wrapping  the  Prescriptions  in  Packages  of  100  and  Packing  Ten 
Consecutive  Hundreds  in  a  Wooden  Box. — This  method  was  used  by 
Dr.  A.  E.  Ebert,  and  there  are  on  the  market  one  or  more  patented 
files  embodying  the  same  idea.  The  prescriptions  are  thus  kept  perfectly 
clean,  but  on  opening  a  package  to  get  the  desired  prescription,  there  is 
danger  of  the  others  being  mislaid  or  blown  away. 

Parting  to  a  Card  which  is  Filed  in  a  Cabinet. — This  method,  a  result 
of  the  modern  filing  card-cabinet  craze,  is  by  all  means  the  most  satis- 
factory method  of  filing  the  prescription.    The  best  form  of  card  is  that 
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Fig.  265. — Preacription  filing  card  (reduced). 

shown  below  (Fig.  265),  with  marginal  space  on  which  all  data  can  be 
written,  thus  leaving  the  prescription  absolutely  intact. 

In  event  of  success  of  the  present  movement  looking  toward  the 
aboUtion  of  the  repetition  of  prescriptions  by  the  phannacist  uiiks 
so  directed  by  the  physician,  the  question  of  filing  prescriptioiis  w2 
become  less  important,  since  in  such  case  the  prescription  will  be  refemd 
to  less  frequently. 

Scanning  for  Errors. — This  heading  opens  the  important  topie  oi 
the  tact  required  by  the  pharmacist  in  dealing  with  the  phyaicuuDL 

The  phariiiacist  must  always  carefully  stuily  tlii^  pre^cnjition  U' 
note  possible  errors  as  to  dosage  and  dangers  as  to  incompatibility* 

If  such  errors  are  found,  the  customer  should  be  diamiseed  witi 
some  excuse  and  with  the  promise  to  '^send  it  around/'  and  the  phjnctfi 
approached  as  to  his  real  intention.  This  duty  is  the  most  delieatpf*^^ 
falls  to  the  pharmacist*  If  he  telephones  the  doctor  mth  the 
message  *' Haven't  you  made  a  mistake?''  he  is  apt  to  gain  a  life  €d 
If,  on  the  otlier 
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about  being  uncertain  as  to  the  physician's  intention*  casually  mention- 
ing that  his  construction  of  the  prescription  means  a  pretty  stiff  dose, 
asking  if  drachms  were  meant  instead  of  his  reading  of  ounces,  the 
physician  is  usually  glad  to  take  this  loophole  of  escape  and  will  accept 
the  question  made  by  the  druggist,  inwardly  deciding  that  the  druggist 
possesses  tact  as  well  as  knowledge.  If  diplomacy  fails,  as  it  sometimes 
does  with  a  fool  who  masquerades  as  a  profea«ional  man,  rough-shod 
tactics  should  be  employed,  and  the  dntggist  should  then — arid  only  then 
— tell  the  doctor  that  the  dose  is  excessive,  backing  his  statement  by 
printed  authorities,  such  as  the  dispensatories,  and  declining  to  fill  the 
prescription  unless  the  doctor  repeats  the  quantity,  writien  in  words. 

In  all  cases  where  the  doctor  is  in  error  he  is  quite  anxious  that 
the  patient  does  not  learn  of  the  blunder,  and  in  the  controversy  in 
question  the  pharmacist  shouhl  let  the  doctor  know  that  the  prescrip- 
tion will  be  returned  to  the  patient  with  the  reason  why  it  was  not  dis- 
pensed* Of  course,  in  this  case  the  adage  ''lie  sure  you're  rights  then  go 
ahead*'  must  be  religiously  observed  by  the  druggist. 

Necessarily,  the  druggist  must  do  ever>'thing  in  his  power  to  main- 
tain the  most  cordial  relations  with  the  physician,  but  this  does  not 
mean  that  he  must  supinely  submit  to  injustice.  A  few  examples  of 
this  phase  of  the  prescriptionist's  experience  may  be  of  service. 

The  ''blind  prescription/'  the  prescription  that  can  be  put  up  only 
by  a  few  favored  druggists,  is  a  nuisance  that  can  and  should  be  imme- 
diately stamped  out  by  reporting  the  ofifenders — the  doctor,  to  the  local 
medical  association;  the  pharmacist,  to  the  local  druggists* association. 

Two  examples  of  such  blind  prescriptions  are  found  on  p.  811,  in 
the  two  names  for  quinine  sulphate.  The  synonym  *'sulphatis  Ameri- 
canis  Australis"  was  written  in  good  faith  by  the  physician,  who  desired 
to  keep  the  patient  from  knowing  she  was  taking  quinine,  and  who 
cheerfully  furnished  the  information  to  the  druggist,  wliile  the  doctor 
who  i>erpetrated  **sulphat  de  pelletiere^'  told  the  patient  the  prescrip- 
tion could  be  prepared  only  by  a  druggist  blocks  away,  and  furnished  the 
information  to  the  neighboring  druggist  only  after  a  sharp  talk. 

A  certain  **Dr.  Jones''  wrote  a  prescription,  **Dr.  Jones'  rheumatic 
mixture,'*  telling  the  patient  that  it  could  be  obtained  at  a  certain  re- 
motely situated  drug  store.  The  druggist  to  whom  it  was  presented 
called  on  the  doctor  and  pleasantly  asked  to  be  favored  with  the  recipe. 
It  was  forthwith  furnished  with  abundant  explanations. 

Cotnpounding  the  Prescriptioiis. — The  preparing  of  each  prescrip- 
tion is  a  law  to  itself,  the  ijlending  of  the  ingredients  called  for  depending 
entirely  on  the  individual  peculiarities  of  the  medicines  so  blended. 
In  the  foregoing  pages  of  this  book  information  has  been  given  of  most 
substances  used  in  American  medicine,  as  well  as  the  methods  of  com- 
pounding various  clai^es  of  preparations*  If  tliis  information  has  been 
absorbed,  the  compounding  of  prescriptions  becomes  simple — merely 
the  appUcation  of  principles  already  learned.  At  this  place,  therefore, 
we  need  only  discuss  the  technical  phases  of  compounding  a^  it  peculiarly 
applies  to  the  prescriptions,  and  also  the  question  of  incompatibiUty. 

Special  Technic  of  Prescription  Compounding. — As  just  mentioned, 
the  routine  compounding  of  a  prescription  calling  for  pills  is  similar  to 
the  directions  given  for  the  manufacture  of  pills  on  p,  303;  for  emulsions, 
Bs  explained  on  p.  260;  and  for  all  other  preparations,  as  outlined  in  the 
proper  place  on  the  foregoing  pages.  This  done,  the  compounder  should 
always  verify  his  results  by  the  so-called  **  checking  ay«tem;"  that  is,  after 
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the  prevscription  is  compounded,  the  finished  preparation  and  the  written 

prescription  are  handed  to  the  second  person,  while  the   eotn[>outidei; 
repeats  the  prescription,  laying  special  emphasis  on  the  quantity  of  ead 
ingredient*     This  checking  .system  should  be  used  in  every  pham 
no  matter  how  small.     If  there  is  but  one  skilled  compounder  in  the  ( 
he  should  train  the  boy  to  cheek  for  him,  and  if  the  compounder 
himself,  he  should  check  his  own  work  by  placing  each  bottle  contaii 
the  medicine  used  in  a  row  on  the  counter,  with  the  weight  employe 
immediately  in  front  of  the  bottle.     This  precaution  might  be  cnticize^l 
as  meaning  an  outlay  for  extra  weights,  but  this  expenditure  is  more  than] 
compensated  for  by  the  security  coming  from  the  plan. 

In  Case  of  Error. — Perhaps  this  title  seems  superfluous,  mnce, 
course^  no  errors  should  occur,  but  the  writer  agrees  with  an  exp»  f1 

pharmacist  who  said  that  whenever  he  heard  of  a  druggist *s 
he    simply    thanked    God    that    he    was    not    the   offender.     ^ 
are  liable  to  occur  to  all,  hence  the  compounder  should  guard  < 
ally  against  errors,  for  even  one  of  these  may  blast  the  pharmacinjtio 
reputation  of  a  life-time. 

The  handling  of  an  error  calls  for  the  highest  possible  tact,  bene 
no  fixed  and  fast  rules  can  be  given,  except  the  general  statement  thai 
an  attempt  to  explain  by  lying  usually  makes  matters  worse.  Of  cour 
whenever  possible,  the  error  should  be  repaired  without  exciting  thai 
suspicion  of  the  customer,  such  as  intercepting  the  messenger  or  request- 
ing return  of  medicine,  but  at  all  hazards  the  damage  must  be  repAired 
even  if  it  is  necessary  to  call  the  prescrilung  physician  to  your  aid.  TWi 
last  step,  disastrous  as  it  is  to  the  pharmacist,  should  be  taken  onlj*  ia 
extreme  cases. 

INCOMPATIBE^rriES 

The  word  ''incompatibility-*  means  ''lack  of  agreement/'  and 
the  several  ingredients  in  a  prescription  do  not  agree,  such  mixture  h  i 
to  be  incompatible.  Prescription  incompatibility  is  group^^nl  into  tfarea 
chisses,  according  to  the  nature  of  the  disagreement;  pharnmceutic  (or 
physical)  incompatiKnlity;  ckernim!  incompatibility,  and  IherapiuHc 
incompatibility.     These  we  will  consider  in  regular  order. 

Pharmaceutic  incompatibility  is  that  form  of  disagreement  dependillK 
chiefly  on  the  question  of  relative  solubility.  ThuH  a  solution  of  rnnoos 
substance,  say,  tincture  of  ginger,  will  become  turbid  on  addition  d 
water,  not  because^of  any  chemical  change,  but  because  the  resin,  white 
soluble  in  alcohol,  is  not  soluble  in  alcohol  diluted  with  water,  Likevii& 
a  gura  in  aqueous  solution — like  mucilage  of  acacia — will  be  t  ited 

on  addition  of  a  strongly  alcoholic  tincture,  sin^ply  Ijecaus**  t  » 

insoluble   in   diluted   alcohol.     A   third   typical   case  of   pi  itic 

incompatibility  that  might  be  cited  is  the  classic  prejseripi :  i  lUf 

for  quinine^  sulphuric  acid,  and  a  licorice  preparation  (p.  8il),  The 
reason  for  giving  this  case  special  emphai^is  is  because,  at  first  gUncf* 
it  seems  a  case  of  chemical  incompatibility,  since  it  deak  with  lb« 
active  principle  of  licorice,  glyc\Trhizin.  But  since  it  is  ba^ed  entirtiy 
upon  the  solubility  of  glycyrrhizin  in  acid,  and  not  with  the  ebenticat 
decomposition  of  the  g]yc>Trhizin,  it  is  an  example  of  pharnuieeiitie 
incompatibility. 

Among  pharmaceutic  incompatibilities,  for  the  want  of  a  better 
place,  we  group  such  prescription  experiences  as  the  dispenstog  of  drli- 
quescent  salts,  the  compounding  of  pill  prescriptions  calling  for  etctm 
of  liquid,  and  those  cases  where  not  enough  solvent  is  directed* 
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Chemical  incompatibility  is  that  form  of  disagreement  where  a  chem- 
ieal  change  occurs  when  two  or  more  substances  are  blended.  Some^ 
times  the  chemical  change  improves  the  product^  and  such  cases  are  not 
considered  as  incompatibilities.  An  example  of  this  is  the  well-known 
prescription  caUing  for  mercuric  chloride  and  potassium  iodide  (p.  557), 
when  a  soIuIjIc  potassio-mercuric  iodide  is  formed.  Such  cases  are  rare, 
however,  being  limited  to  the  formation  of  hydroxides  from  oxides,  the 
neutraUzation  of  a  ba»se  by  an  acid,  and  a  few  special  reactions  such  as 
the  saponification  of  an  oil  by  addition  of  alkali. 

In  the  modern  conception  of  solution  it  is  considered  that  chemical 
action  usually  conforms  with  the  following  rule: 

A  chemical  reaction  occurs  betw^een  two  soluble  bodies  only  when 
one  or  more  products  of  such  a  reaction  is  either  insoluble  or  gaseous. 
Alwaj'^s  apply  the  above  rule.  Thus,  if  NaCl  and  KBr  be  mixed,  will 
there  be  a  reaction?  What  w^ould  l>e  the  products  of  such  a  reaction? 
Naught  but  KCI  and  NaBr — both  soluble  bodies — hence  no  reaction 
occurs.  On  the  other  hand,  if  we  added  a  solution  of  NaCl  to  a  solution 
of  AgNOs,  a  reaction  would  occur  because  one  of  the  possible  reaction 
products — AgCl — is  insoluble. 

Hence  the  whole  question  hinges  on  the  solubility  of  the  reaction 
products,  and  the  table  of  solubilities,  given  on  p.  12t),  will  be  of  great 
value  in  considering  this  question. 

Among  the  more  important  ca^es  of  precipitation  (hence  of  incom- 
patibility) are  the  following: 

1.  Thefamiatian  of  an  iv soluble  salif  a.s  in  the  aise  jii«t  cited. 

U  Part  V,  dealing  with  chemical  analysis,  has  been  carefully  studied,  the  most 
likely  forms  of  such  precipitation  will  have  been  learned^  thus:  (o)  Tlie  alkaline 
metalSf  lithium,  sodium,  pot^ssium^  and  ammonium,  are  hardly  likely  to  be  precipi- 
luted  by  any  chemical  (p.  407). 

Exception;  Potassium  salts  plus  tartaric  acid  may  precipitate  potaaaium 
bi  tart  rate. 

{b}  The  alkaline  earths — barium,  strontium,  calcium^  and  magnesium — wiU 
be  precipitated  on  addition  of  carbonate^s  and  phosphates. 

(c)  The  third,  fourth,  fifth,  and  sixth  groups  of  met-als  will  be  precipitated  by 
the  carbonates,  pnosphates»  hydroxides,  and  sulphides. 

This  statement  must  be  taken  in  a  ^neral  way.  Thus,  with  several  of  the 
metals,  the  pret^ipitated  hydroxide  is  redissolved  bv  excess  of  alkaline  hydroxide, 
and,  in  truth,  arsenic  is  not  precipitated  by  hvdroxide, 

id)  The  seventh  groupi  of  metaU— silver,  lead,  and  mercuric  salts — will  be  pre- 
cipitated by  all  the  foresoing,  and  also  by  chlorides  and  sulphates. 

Besides  these  general  niiGa,  the  special  precipitants  explained  as  teats  in  Part 
V.  will,  of  course,  act  as  incompatibilities. 

2.  Formatimi  of  special  insoluble  organic  salts ^  such  as  tannate  of 
iron  (ink),  when  tannin-bearing  drugs  are  combined  mth  iron  salts; 
meeonate  of  lead,  when  opium  preparations  are  combined  with  lead 
eolutions;  and  the  production  of  the  insoluble  blood-red  iron  salicylate 
when  iron  preparations  are  combined  with  salicylates. 

3.  Precipitation  of  alkraloids  by  aikahidal  rengetiis  (p.  797).  Exam- 
ple of  this  is  the  precipitation  of  the  cinchona  alkaloids  when  prepara- 
tions of  this  drug  are  combined  with  potassium  iodide  and  mercuric 
chloride. 

4.  Formation  of  insoltAle  bodies  when  synthetic  organic  chemicals  are 
combined  with  certain  reagents.  An  example  of  thii?  is  the  formation  of 
green  crystals  when  antipyrine  is  treated  with  spirit  of  nitrous  ether  that 
has  become  acid. 
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5.  ForjncUion  of  insoluble  bodies  when  certain  organic  chemicaUt  org 
decompoHcd  by  certain  reagents,  such  as  the  decern pofiitiOQ  of  chloml, 
by  action  of  alkali,  into  chloroform  (p.  000). 

To  give  extended  examples  of  thei^e  incompatibtlitieSj  beyond  the 
outline  given  above  and  the  mention  made  of  these  individual  pecu* 
liarities  in  discussion  of  the  chemicals  in  Parts  III  and  IV,  wouhl  XnHui 
tDO  much  space,  hence  for  complete  enumeration  of  incompatibilitiea 
the  reader  is  referred  to  Ruddiman's  admirable  work  on  "IncomiiatH 
bilities/'  mentioned  in  Preface. 

IncompatibLlities  due  to  liberation  of  gases  may  l)e  summed  up  tti 
explosive  prescriptions,  combinations  where  carbon  dioxide  is  evolved 
with  that  mild  form  of  explosion  called  effervescence;  and  those  few 
cases  where  gaseous  ammonia  may  be  liberated  from  ammonium  Rftltft 

Explosive  prescriptions  must  be  known  in  advance  by  the  compounder, 
as  otherwise  an  explosion  may  occur,  producing  dangerous  results. 
As  already  explained  (p.  427)  explosions  are  produced  by  a  sudden  evoltt* 
tion  of  gases,  and  all  substances  liable  to  produce  such  gaseous  ev^olution 
on  trituration  must  be  handled  with  the  utmost  caution.  Already  in 
Parts  III  and  IV  we  have  learned  most  possibilities  of  this  kind,  80 
here  a  sketchy  summary  will  suflBce: 

(a)  All  oxidizing  agents,  such  as  potassium  chlorate,  chromic  aeid^ 
potassium  permanganate,  silver  oxide,  hydrogen  dioxide,  and  nilrk 
acid,  are  liable  to  explode  when  combined  with  organic  matter,  aod  sttdi 
oxidizable  inorganic  matter  as  sulphur  or  charcoaL  mi 

(6)  Hypophosphites  are  liable  to  explode  when  heated  above  lOO^C*^  V 
or  when  combined  with  any  substance  (such  as  nitrates  and  other  oxidix- 
ing  agents)  liable  to  produce  phosphine  (PH3). 

(c)  A  modification  of  **a"  is  the  fact  that  strong  nitric  acid  and  it«  fl 
preparations  effervesce  with  drug  preparations  containiug  tannin  and  ■ 
with  oil  of  turpentine,  sometimes  with  explosive  violence, 

id)  Iodine  is  liable  to  explode  when  treated  with  ammonia  or  Willi 
oil  of  turpeniine. 

Effervescent  Prescripiion'S, — When  any  acid  combines  with  a  carbdlK 
ate,  carbon  dioxide  is  evolved  with  an  effervescence  which  is  harmlin 
if  allowed  to  proceed  in  an  open  dish.  If  the  ingredients  are  mixed  in  a 
bottle  which  is  immediately  corked,  the  force  of  the  compressed  gas  u 
enough  to  blow  out  the  cork  or  possibly  shatter  the  bottle.  Hence, 
as  already  mentioned  on  p*  452,  such  mixture  should  be  prepared  in  grad- 
uate or  mortar,  and  the  hquid  poured  into  the  bottle  with  only  a  BUgbt 
'*bead."  Aside  from  a  clearly  discernible  combination  of  carboimie 
and  acid,  look  out  for  prescriptions  calling  for  carbonates  and  thoie 
pharmaceuticals  containing  acetic  acid,  such  as  sjoiip  of  squill. 

Combinations  Liheraiinq  Ammonia. — 8uch  prescriptions  are  mit, 
being  practically  confined  to  combinations  of  ammonium  cl  '  lad 

lime  or  of  solution  of  ammonium  salts  with  solution  of  soda  ai  lOB 

of  potassa. 

Therapeutic  incompatibility  is  that  form  of  disagreement  where  thi 
doctor  prescribes  two  medicines  that  are  therapeutically  a:  tic* 

Examples  of  this  are  the  blending  of  a  *?timulant  with  a  sct;.»^.».,  o(  i 
mydriatic,  like  belladonna,  with  a  miotic,  like  physostigma;  of  fiepon 
with  alkali,  and  of  pancreatin  mth  acids.  The  combining  of  :  i  ' 
and  pancreatin  is  also  condemned  by  the  best  medical  authonts 

The  question  of  therapeutic  incompatibility  is  < 
pfovince  of  the  pharmacist,  the  writer's  experience  Ix  j    _ 
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no  matter  how  friendl>%  resents  suggestions  from  the  druggist  along  thi* 
line. 

Handling  Incompatible  Prescriptions. — The  question  of  the  com- 
pounding and  dispensing  of  incompatible  prescriptions  can  best  be 
considered  in  discussion  of  each  of  the  several  examples  of  incompatible 
prescriptions  given  on  the  pages  which  follow. 

Discussing  the  subject  in  a  general  way,  it  can  be  said  that  the  quee- 
tion— both  as  to  compounding  and  dispensing — is  a  matter  of  good 
judgment. 

Every  pharmacist  should  know  an  explosive  prescription  at  sights 
should  know  those  which  should  not  be  combined  under  any  circum- 
stances (such  as  clu^omie  acid  and  glycerin),  and  those  which  can  he 
mixed  if  proper  precautions  are  taken  (such  as  mixing  nitric  acid  and  oil 
of  turpentine).  Explosive  prescriptions  are  a  menace  to  the  com- 
pounder rather  than  to  the  customer,  hence  self-interest  behoove® 
complete  knowledge  of  this  class  of  prescriptions. 

In  other  forms  of  incompatibility  the  pharmacist  is  confronted  with 
two  important  questions:  1,  '*Ia  the  prescription  safe  to  dispense?*' 
2.  **How  can  it  be  least  objectionally  compended?" 

As  to  dispensing,  there  are  frequentl^^  cases  of  intentional  incam- 
patibilitp — cases  where  the  doctor  really  desires  an  unsightly  mixture^ 
because  of  its  therapeutic  \nrtue.  We  all  know  that  the  official  chalk 
mixture  is  of  value  because  of  the  insoluble  chalk  it  contains;  even  so 
the  prescription  calling  for  zinc  sulphate  and  lead  acetate  must  be  dis- 
pensed containing  the  precipitate  of  lead  sulphate,  since  that  consti- 
tutes a  large  part  of  the  healing  effect  of  the  mixture. 

On  the  other  hand,  prescriptions  in  w^hich  potent  medicines  are  pro- 
duced in  insoluble  form,  such  as  those  prescriptions  in  which  powerful 
alkaloids  are  precipitated,  should  be  view^ed  with  suspicion  by  the  com- 
pounder, and  wliile  it  is  often  an  exceedingly  delicate  matter  to  approach 
the  physician  on  the  subject,  it  is  usually  best  to  let  the  doctor  know, 
either  at  the  time  or  later,  the  possibility  of  danger.  No  pharmacist 
of  tact  or  good  sense  will  bluntly  announce  to  the  customer  that  he  w*ill 
not  compound  such  a  prescription,  but  wHU  alwa\^  consult  the  physician. 
In  all  cases  where  this  kind  of  prescription  is  dispensed^  a  "shake  well*' 
label  must  be  put  on  the  bottle. 

Of  course,  there  are  prescriptions  of  this  kind  which  must  not  be 
dispensed,  such  as  the  mixture  of  chloral  hydrate  and  an  alkali  cited 
above,  and  in  the  list  of  preBcriptions  which  follow  mention  Is  made  of 
those  which  are  unsafe  to  dispense. 

A  last  word  on  consulting  the  physician  about  dangerous  incom- 
patibility as  well  as  dangerous  doses.  Always  approach  him  armed  with 
accepted  authority.  On  dosage,  the  two  dispensatories  can  be  cited, 
while  on  incompatibilitieSj  Ruddiman's  book  is  the  best  guide. 

The  question  as  to  the  best  way  of  compounding  an  incompatible 
prescription  depends  on  the  individual  prescription,  and  in  the  line 
of  incompatible  prescriptions  which  follow,  the  best  way  of  compounding 
is  usually  given.  In  a  general  wa}'  it  might  be  stated  that  when  the 
two  substances  likely  to  react  are  diluted  as  much  as  possible  before 
mi3dng,  the  chances  of  incompatibility  are  lessened,  as  was  discussed 
on  p.  373. 

Another  important  question  of  compounding  is,  **When  is  the  phar- 
macist justified  in  changing  a  prescription?*'  The  answer  is  that  a 
change  is  justified  only  when  such  change  improves  the  prescription 
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without  affecting  its  medicinal  action.    A  few  examples  may  be  died: 

(a)  A  prescription  calling  for  a  certain  alcoholic  tincture  mixed  wiUi 
gummy  substances  may  precipitate  the  gum.  If  the  equivalent  amount 
of  the  fluidextract  is  used,  the  precipitation  may  be  avoided. 

(a)  An  aromatic  water,  when  used  to  dissolve  a  salt  like  potassium 
iodide,  has  some  of  its  oil  separate,  and  cloudy  mixture  results.  If 
the  salt  is  dissolved  in  the  smallest  quantity  of  water  and  then  mixed 
with  the  aromatic  water,  no  oil  will  separate. 

(d)  A  prescription  called  for  phenol  mixed  with  an  amount  of  water 
insuflScient  to  dissolve  it.  If  a  part  of  the  water — say  one-eighth  or 
one-quarter — be  replaced  by  glycerin,  a  perfect  solution  ensues. 

(d)  Pills  calling  for  ferrous  sulphate.  U.S.P.,  or  other  crystalline  salts 
are  found  to  yield  a  mass  that  is  too  soft.  By  use  of  the  proportional 
quantity  of  exsiccated  salt  the  mass  can  be  easily  made.  Most  of  these 
or  similar  cases  are  given  among  the  prescriptions  cited  on  the  pages 
which  follow,  so  this  short  summary  suffices  at  this  place. 

Inadvisablei  s  it,  however,  to  make  a  construction  like  that  cited  on 
p.  955,  that  an  unsightly  prescription  calling  for  '^ magnesia''  can  be 
made  sightly  by  using  soluble  magnesium  sulphate. 

In  conclusion  let  it  be  said  that  when  a  change  is  made,  it  is  always 
best  to  let  the  physician  know,  explaining  why  the  change  was  made. 

ONE-HUNDRED  INCOKPATIBLE.   DANGEROUS  OR  UNUSUAL   PRESCRIPTIONS 

Below  are  printed  100  prescriptions  that  are  sufficiently  out  of  the 
ordinary  to  justify  careful  attention  by  the  student.  In  order  to  afford 
students  practice,  the  criticisms  are  not  given  along  with  each  prescrip* 
tion,  but  are  found  on  pp.  959  to  964. 

1.  H,     Tinct.  iodi Sij 

Liniment,  ammoniac Jiv. 

M.     Ft.  lint. 

2.  IJ.     Spiritus  »theris  nitrosi Jw 

Piuidext.  uvae  ursi iisa, 

M.     Sig. — Teaspoonful  every  four  hours. 

3.  I^.     Acidi  chromici gr.  x 

Glycerini 388. 

4.  ^,     Olei  terebinthina> 5iv 

Acidi  nitrici 3iv. 

5.  IV     Argenti  oxidi gr.^v. 

M.     Ft.  pilulaj  No.  xx. 

6.  I^.     Zinci  oxidi SiJ 

Zinci  carb.  pran* 3i 

Petrolati Sss 

Liq.  calcis ad  5iv. 

7.  ^.     Quin.  sulphatis gr.  x 

Potass,  acetatis gr.  xx 

.\cidi  sulphuric! gtt.  x 

Aquae q.s.  ad   59- 

8.  I^.     TincturaD  cinchonic iiaa 

Tincturae  guaiaci Jss 

Mucilaginis  acacia* Jiss. 

9.  H.     Ammonii  carbonatis gr.  xxiv 

Ferri  et  ammon.  cit 3i 

Glycerini 5m 

Aqua* ad  Sviij. 
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10.  I^.     Copaib® 5i 

Acid,  sulph.  arom Sn 

Inf.  ro8» q.8,  ad  Jiij. 

11.  }^.     Morphinse  sulphatis gr.  ij 

Spt.  »th.  nit 588 

Aquse ad  Jvj. 

12.  H.     Hydrarg.  chlor.  coiroeivi gr.  j 

Sodii  boratis gr.  v 

Aqua  destillatse 5iv. 

13.  H.     Potass,  cyanidi gr.  j 

Acidi  citrici gr.  v 

Synipi  pnini  virg Jiv. 

M.     Dessertspoonful. 

14.  H.     Ammonii  chlohdi 3  j 

Calcis 3"i 

Aqus Jij. 

15.  H.     Potass,  brom Sij 

Chloralis 5i 

Spts.  ammon.  arom Sn 

Syrupi  aurant  cort Jij 

Aquse ad  Jiv. 

16.  I^.     Tinctune  iodi,       1 

Collodii,  [ ft&  888. 

Aquffi  ammonise.  J 
M.     Ft  sol. 

17.  I^.     Bismuth!  et  ammon.  cit gr.  xxx 

Liquor  pepsini 8  j 

Elix.  et  aquse U  ad  8»v. 

18.  H.     Copaiba; i'lv 

Olei  cubebse gtt.  xx 

Calcis gr.  XX. 

19.  J^.     Pilulse  colocynthidis  comp gr.  xx 

H^drargyri  chlor.  mit gr.  vj 

Tinct.  capsici gtt.  xx. 

20.  H.     Vini  ipecacuanhae gtt.  xx 

Magnesii  sulphatis gr.  xx 

Sodii  bicarbonatis 5  j 

Aquse 8 J* 

21.  ^,     Argenti  nitratis gr.  v 

Micse  panis gr.  xx. 

M.     Ft.  pilulae  No.  xx. 

22.  I).     Potass,  bromidi 3 vj 

Aquae  camphorse 8vj. 

M. 

23.  ^.     Tincturse  nucis  vomicae 5w 

Tincturse  cinchonse  romp Siiss. 

24.  I^.     Syrupi  ferri  iodidi 8iM 

Potassii  iodidi 3} 

Potassii  carbonatis 3w8 

Syrupi  tolutani Sss 

Aquse Sij 

25.  I^.     Quininae  bisulphatis Z^a 

Misturse  Bashami Sij. 

2G.  ^,     Potassii  bromidi 3iv 

Aquae  menthae  piperitse S^j 
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27.  9.     Potaaaii  bicarbonatis 3j 

Tinctura  guaiaci  anunoniats Z^ 

Mucilaginis  acacis 3ij 

Quininse  sulphatis gr.  viij 

Acidi  sulphuric,  arom 3iv 

Aqus ad  Jiv. 

28.  9*     Tincturse  guaiaci  ammoniate Sij 

Spiritus  fBtheris  nitrosi iaa 

Aquffi  cinnamomi ad  5iv. 

M. 

29.  9*     AsafetidiB gr.  xv 

Pulveris  camphone gr.  x 

Terebinthins  alb® gr.  vj 

Olei  menth.  pip gtt.  iv. 

M.     Ft.  pil.  No.  X. 

90.  Q.     Cinchonins  sulphatis 3iij 

Acidi  nitrici gtt.  x 

Aquffi 8iv. 

M. 

31.  9.     Croton  chloralis 9iv 

Alcoholis  q.s.  ft.  sol. 

Mucilaginis  acacise 3ij- 

32.  Q.     Fluidext.  hamamelidis SiJ 

Fluidext.  hydrastis Jiv. 

M. 

33.  9.     Hydrarprri  chloridi  corrosivi gr.fi 

Strychnms  sulphatis gr.  j 

Qumins  sulphatis 3  j 

Ijquor  acidi  arsenosi 3  J. 

TinctuTffi  ferri  chloridi 3  ji 

Mistune  ferri  et  ammon.  acet ad  Jiv. 

34.  I).     Tincturs  myrrhae 3ij 

Morphins  acetatis gr.  j 

Acidi  tannici 388 

Synipi  Zingiberis 5i- 

M.     Ft.  sol. 

35.  I).     Hydrargyri  bichloridi gr.  j 

Liq.  potass,  arsenitis gtt.  xlviij 

Svnipi  ferri  iodidi 3  vj 

Eaixir  cinchons ad  5vij. 

36.  H-     Cocainse  hydrochlor gr.  ij 

Sodii  boratis gr.  x 

Aqua; 5j 

M.     Ft.  sol. 

Sig. — Apply  to  eye. 

37.  9.     Hydrarg.  bichlorid gr.  j 

Potassii  iodidi 3iij 

Tincturs  cinchona  comp 5 viij. 

M.     Ft.  sol. 

Sig. — Teaspoonful  thrice  daily. 

38.  I^.     Ammonii  muriatis 3i 

Potassii  iodidi 5  88 

TincturoB  opii  camph Sss 

Syrupi  pruni  virg 5|j 

Syrupi  tolutani 3ij 

Aquae q.s.  ad  5vj. 

39.  I^.     Fluidext.  nucis  vomicfip TTlxl 

Fluidext.  digitalis 3i88 

'Hncturae  strophanthi Sss 

Potassii  nitratis SiifS 

Elixir  gentians  et  ferri ad  5 vj. 
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40.  Q.     Argenti  nitratis C^*  H 

Bismuthi  subnitratis gr.  ij 

Ext.  belladonnse  fol gr.  Ha- 

Dent,  tales  dos.  No.  x. 

41.  Q.     QuininsB  bisulphatis 3j 

Sodii  hyposulphitis 3"m 

Glycerin! 8  j 

Aquse  cinnamomi ad  iiv. 

M. 

Sig. — Shake  and  take  a  teaspoonful  one  hour  before  meals,  in  water. 

42.  H.     Potassii  iodidi  \  M  ^^ss 

Liquor  potassii  arsenitis     / *^    ' 

43.  ^.     Potassii  citratis Sijj 

Potassii  bicarbonatis 3uj 

TinctursB  belladonns Siiss 

Aquse  menths  piperita q.s.  ad  Jviij. 

44.  I^.     Ferrous  sulphate 5  grains 

Magnesia 10  grains 

Peppermint  water 11  fluidrachms 

Spint  of  nutmeg 1  fluidrachm. 

Mix.    Of  such  dose,  make  1  pint. 

Directions. — One  teaspoonful  twice  a  day. 

45.  I^.     Potassium  bicarbonate 3  drachms 

Potassium  citrate 1  ounce 

Tincture  hvoscyamus 3  fluidrachms 

Syrup  of  Tolu q.s.  to  make  3  fluidounces. 

Directions. — Teaspoonful  every  two  hours. 

46.  J^.     Sodium  phosphate 2>^  ounces 

Sodium  bromide H  ounce. 

Directions. — Teaspoonful  four  times  a  day  in  water. 

47.  I^.     Mercuric  chloride q.s. 

Petrolatum 2  drachms. 

One  in  ten  thousand. 

48.  I^.     Salic^rlic  acid 2  drachms 

Solution  of  ammonium  acetate 2  fluidounces 

Spirit  of  nitrous  ether M  fluidounce. 

Syrup H  fluidounce. 

Directions. — Two  teaspoonfuls  every  three  hours  until  relieved. 

49.  ^.     Morphine  sulphate 3  grains 

Potassium  cyanide 4  grains 

Aromatic  sulphuric  acid 2}4  drachms. 

Syrup  of  wila  che'rry a.s.  ad  4  fluidounces. 

Direction. — Teaspoonful  three  times  a  aay. 

50.  I^.     Creosotal IH  fluidrachms. 

Basham's  mixture 4  fluidounces. 

Directions. — Two  teaspoonfuls  after  each  meal. 

51.  ^.     Tincture  of  chloride  of  iron 1  fluidounce 

Diluted  phosphoric  acid , .   2  fluidounces 

Glycerin 2  fluidounces 

100  per  cent,  solution  of  sodium  phosphate 

q.s 8  fluidounces 

Directions. — Teaspoonful  in  a  half-glass  of  water  after  each  meal. 

52.  H.     Iron  p3rrophosphate 2  drachms 

Diluted  phosphoric  acid 3  fluidrachms 

Syrup q.s.  ad  3  fluidounces. 

Directions. — Teaspoonful  in  water  an  hour  after  meals. 

53.  ^,     Hyoscine  hydrobromate 2  grains. 

Make  21  pills. 

Directions. — One  after  each  meal. 
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54.  I^.     Tincturse  kramerise Su 

Tinctur®  opii 3iv 

Aquse  camphors 3  iM 

Aqus  menthffi  piperite 3  j 

56.  I).     Calc.  hypophosphitis 3iv 

Liquor  potassii  arsenitis 3j 

Tinctura  ferri  chloridi 3 J 

StrychninsB  sulphatis gr.  j 

Acidi  phosphonci  dil 5j 

Aqus ad  5iv. 

56.  ^,     Ferri  et  quinins  citratis 3iy 

Tincturas  valerians  ammoniats 3vj 

Aqus q.s.  Jxij. 

57.  If.     Potassii  bicarbonatis 8j 

Potassii  salicylatis 8^ 

Spiritus  chloroformi 8  j 

Aqus q.s.  ad  Sviij. 

58.  ^.     Tincturs  opii 88a 

Liq.  plumb,  subacet.  dil q.s.  ad  Oj. 

59.  ^.     Hydrargyri  chloridi  corros ?''•  U 

Liq.  calcis oxij. 

60.  If.     Quinins  sulphatis gr.  xxx 

Tincturs  ferri  chloridi 3  j 

Syrupi  et  aqus U  8j- 

61.  ^,     Quinins  hydrochloratis 3.0 

Antipyrine 2.0 

Aqus  destillats 5.0 

62.  If.     Hydrar^.  chlor.  mitis gr.  xx 

Antipynne gr.  xl. 

M.     Ft.  pulv.  No.  XX. 

63.  If.     Liquor  potassii  arsenitis 

Liquor  strychnis  (B.P.) &&  Sss- 

Misce. 

64.  I^.     Potassium  iodide 2  drachms 

Tincture  of  ferric  chloride 3  fiuidrachms 

Infusion  of  quassia,  enough  to  make 6  fluidounces. 

65.  If.     Potassium  chlorate 2  drachms 

Digalen  (Cloetta). 

Spirit  of  nitrous  ether. 

Compound  tincture  of  cardamon  of  each. . .  2  fiuidrachms 

Water,  enough  to  make •. 6  fluidounces. 

66.  If.  *  Syrup  of  chloral 1  fluidounce 

Heavy  magnesia 1  drachm. 

Wine  of  ipecac 1  fluidrachm 

Tincture  of  belladonna 1  fluidrachm. 

Water,  enough  to  make 6  fluidounces. 

67.  If.     Precipitated  sulphur 1  drachm 

Prepared  calamine 4  drachms 

Zinc  oxide 4  drachms 

Glycerin 1  fluidounce 

Water,  enough  to  make 4  fluidouncea 

68.  If.     Phenalgine 4  grains 

Acetyl  salicylic  acid 8  grains 

Exal^ine 1  grain 

Caffeine 2  grains. 

Of  such  doses,  6,  dispensed  in  papers. 

69.  If.     So<lium  cinnamato 0.10 

Stovaine 0. 10 

Water 10.00. 

Make  a  solution. 
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70.  ^.     Balsam  of  Peru 4  drachms 

Sulphur 1  ounce 

SahcyUc  acid 6  drachms 

White  petrolatum 6  ounces. 

Make  an  ointment. 

71.  IJ.     Natri.  bicarb 3i» 

Kali  bicarb 3tv 

Magnes.  sulph 3xii 

Aquse 3 vi. 

72.  9.     Syr.  scill® 3iv 

Syr.  ipecac 3ii 

Spt.  »th.  nit 3iii 

Spr.  pruni  virg Jii- 

73.  I^.     Ext.  belladonnse gr.  i 

Pulv.  camphor 3i 

Acetanilidi 3i 

Salolis : 3i 

Stiych.  sulph gr.  Ho- 

M.    Fiant  caps.  No.  x. 

74.  I^.     Potass,  chlorat. 

Sodii.  h3rpo6ulphit U  3i 

01.  ^ultherise gtt.  xii. 

M.     Fiant  pulv.  No.  xii. 

75.  ^.     Phenolphthalein jrr.  xv 

Betanaphthol oiss 

Salol 5ii 

Menthol gr.  xx. 

Mix  and  divide  in  20  Konseals. 

76.  H.     Plumbi  acet gr.  xxx 

Acid.  acet.  dil 3ii 

Syr.  tolutan 3iv 

Syr.  limonis ^'laa 

Aq.  cinnamon,  ad JvL 

Misce. 

77.  I^.     AtropinjB  sulph gr  i 

Strychnin,  hydrochlor gr  ii. 

Acid,  salicylic gr.  iii 

Sodii  biborat gr.  ii 

Aquse  destillat,  ad Jiss. 

Misce. 

78.  H.     Potass,  chlorat gr.  xx 

Calcii  chloridi 3i. 

Acid,  sulphurosi Zn 

Aq.  chlorof.,  ad i\\\. 

Misce. 

79.  ^.     Ammonium  carbonate 2  drachms 

Potassium  iodide 1  drachm 

Spirit  of  ether 2  fluidrachms 

Unloroform  water,  enough  to  make 6  fluidounces. 

80.  ^.     Tincture  of  ferric  chloride 4  fluidrachms 

Hexamethylenamine 2  drachms 

Water  enough  to  make 6  fluidounces. 

Make  a  solution. 

81.  H.     Potassium  iodide 2  drachms 

Diluted  hydrobromic  acid 4  fluidrachms 

Chloroform  water  enough  to  make 6  fluidounces. 

Make  a  solution. 

82.  I^.     Potassium  iodide 3  drachms 

Potassium  bromide 2  drachms 

Sodium  sulphate 1  ounce 

Spirit  of  nitrous  ether 4  fluidrachms 

Infusion  of  buchu.  enough  to  make 6  fluidounces. 
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83.  9.     Acid  gallic 3i 

Ext.  ergot,  liq Siss 

Acid.  I^nic 3ij 

Tinct.  ferri  perch 5i 

Mag.  sulph 3iij 

Aq ad  5>aj» 

Sig.— 8i.  0.4  h. 

84.  I^.     Potass,  bromid 5iij 

Sod.  salicyl 3iij 

Caff,  citrat grs.  xl 

Aq.  dest ad  5vj. 

Sss.  0.4  h. 

85.  9.     Acid,  hydroch.  dil TTi  xx 

Tinct.  nuc.  vom TTi  v 

Sp.  »th.  nit Til  XX 

Sp.  ammon.  arom TTi  x 

Potass,  iodid • grs.  iij 

Aq ad  5i. 

(Mitte  8xij.)  t.d.8. 

86.  I).     Sol.  iod.  alcoholic.  2  per  cent 5i. 

m.d.u. 

87.  9.     01.  olivjB Sss 

Liq.  vol.  cc 3i8B 

Sp.  rorismar Sas 

Aq ad  5viij. 

Ft.  lotio. 

88.  I^.     Tinct.  iodi  duplic 3iv 

Tinct.  aconit.  (Fleming's) 3iv. 

M.     Ft.  applic.     Dry  the  gum  and  paint  on  the  applicatioiL 

89.  I^.     Dec.  symphyt.  off Oss. 

Apply  as  fomentation  to  the  heel  as  directed. 

90.  I^.     Sodium  bromide 4.0 

Magnesia 0.8 

Validol. 4.0. 

Divide  into  12  capsules. 

91.  I^.     Cacao  butter 12.0 

Oil  sweet  almonds 15.0 

Sulphur  precipitated 3.0 

Resorcin 1.5 

Oil  rose 0.4. 

92.  I^.     Balsam  of  Peru. 

Ointment  of  zinc  oxide,  of  each 15.0. 

Mix. 

93.  I^.     Fluidextractum  cubebse 8.0 

Tincturae  hyoscyami 12.0 

Potassii  citratis 24.0 

Aqu»  destillatae 60.0 

Glycerini 24.0. 

M.D.S. 

94.  I^.     Protargol 2.0 

Cocaine  hydrochlorate 0.5 

Distilled  water 60.0. 

Sig. — External  use. 

96.  I^.     Pyramidon 0.3 

Antipyrine 0.2 

Salol 0.12 

Codeine 0.01 

Citrated  caffeine 0.06w 

M.F.     Capsules  D.T.D.  No.  12. 
Sig. — One  every  two  hours  as  directed. 
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96.  I^.     Oil  of  mustard 40  drops 

Menthol 2  grammes  ' 

Chloroform 20  grammes 

Solid  petrolatum 40  grammes. 

M .  F.     Unguen  turn . 
Sig. — Rub  in  very  briskly. 

97.  I^.     Oleoresinse  aspidii 4.0 

Olei  terebinthinse 2.0 

Olei  ricini 60.0. 

Sig. — Use  at  one  dose. 

98.  H.     Sodii  salicylatis 4.0 

Sodii  bicarbonatis 12.0 

Aqus  destillatffi 90.0 

Misce. 

99.  IJ.     Pilula  ichthyol 0.3. 

Dentur  tales  doses  No.  xxiv. 

100.  I).     Terpinol 6.0 

Sodii.  benz 6.0 

Heroin 0. 1 

Ext.  glycyrrhizffi  pulv 4.0 

M.     Ft.  capsius  No.  xxiv. 

COIKUElTrS  ON  FOREGOING  PRESCRIPTIORS 

1.  liable  to  explode,  as  ammonia  combines  with  iodine,  forming  the  dangerously 
explosive  nitrogen,  iodide,  NIi. 

2.  The  spint  of  nitrous  ether,  if  acid,  is  apt  to  act  on  the  tannin  of  the  uva  ursi 
and  froth  violently,  sometimes  exploding  the  bottle. 

3.  Don't  dispense.     I>uigerousl^  explosive. 

4.  Can  be  put  up  if  mixed  cautiously  in  large  open  dish. 

5.  Mass  these  piUs  with  kaolin  and  vaseline.  Ordinary  excipients  will  cause  ex- 
plosion. 

6.  This  prescription  was  evidentlv  written  with  the  idea  that  the  fat  petrolatum 
would  saponify  with  the  calcium  hyciroxide  as  would  an  animal  or  vegetable  fat.  It 
does  not  do  this,  and  an  unsightly  mixture  results. 

7.  Chemical  incompatibilitv.     Insoluble  quinine  acetate  formed. 

8.  Pharmaceutic  incompatibility.  Acacia  precipitated  by  the  alcohol.  Remedy 
hj  reducing  amount  of  alcohol  by  using  a  proportional  quantity  of  fluidextract  A 
cmchona  and  enough  water  to  produce  bulk  equal  to  amount  of  tincture  called  for. 

9.  Chemical. — Red  ferric  hydroxide  precipitated  by  ammonium  carbonate. 

10.  Pharmaceuticcd.'—CopAihsi,  immiscible.     Remedy  by  emulsifying. 

11.  Chemical. — Color  changes  from  red  to  yellow. 

12.  Chemical. — When  the  salts  are  mixed  in  concentrated  solution,  the  product  is 
a  dirty  red  color.  When  in  dilute  solution  it  is  first  colorless,  aften^^ard  depositing  a 
black  powder. 

13.  This  is  all  right,  affording  a  good  means  of  administering  HCN,  this  being 
liberated  in  the  action  of  citric  acid  on  the  potassium  salt. 

14.  C^etwica/.— 2NH4CH-Ca(OH),  =  CaCl,-f2NH«-f2H,0.  Ammonia  gas  is 
generated. 

15.  Chemical. — Ammonia  in  spts.  ammon.  arom.  acts  on  chloral  to  form  chloro- 
form, which  is  immiscible.     Dispense  with  "shake"'  label. 

16.  Pharmaceutical. — The  tincture  and  the  collodion  mix  to  a  clear  solution,  but 
as  soon  as  the  ammonia  water  is  added,  the  pyroxylin  in  the  collodion  is  separatea  in  a 
solid  mass.  Can  be  dispensed  without  altering  properties  by  using  spirit  of  ammonia 
instead  of  the  water,  it  is  apt  to  become  lignter  on  standing,  due  to  action  of  am- 
monia on  iodine.  Also  a  faint  possibility  of  explosion,  intimated  by  comparison  with 
iodine  prescription  on  p.  952.  , 

17.  Chemical. — This  solution  remains  clear  only  when  exactly  neutral;  the  bismuth 
salt  being  insoluble  in  acid  and  the  pepsin  insoluble  in  alkaline  solution.  It  being 
difficult  to  preserve  neutrality,  the  bismuth  citrate  is  always  precipitated  in  time. 

18.  Chemical. — The  calx  saponifies  the  copaiba,  just  as  does  magnesia  in  the  for- 
merly official  mass  of  copaiba;  in  this  case,  however,  to  make  a  creamy  emulsion. 

19.  The  first  ingredient  is  from  the  British  Pharmacopceia  and  is  essentially 
our  compound  extract  of  colocynth.  There  is  too  much  liquid  and  the  mass  irill  b<l 
too  soft.     Triturate  in  warm  mortar  until  the  tincture  evaporates. 
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20.  Chemical. — The  two  salts  effervesce  oa  mixing.     Do  not  botU«  QBt 
rliDxide  is  all  evolved. 

21.  Chernuai. — ^The  salt  in  the  bread  may  react  with  the  silver  nitrate  to  ! 
ixisolublc  silver  chloride, 

22.  PharmaceuiicoL — The  soluble  salt  causes  separation  of  camphor  ttma  th« 
water.     Accordingly^  this  iirust  he  dispensecl  with  a  ** shake"  label  (set?  No,  26 ». 

23.  Phiirmacentical, — ^^Fat  in  tincture  of  mix  vomica  precipitated  In  tli»  livdri>^ 
alcoholic  tincture  of  cinchona,  causing  milkiness.     If,  howev»*r,  the  r 

vomica  be  that  of  U.S. P.   VIII.,  prepared  from  the  extract,  the  diti  i 

obviated. 

24.  Chemital. — The  carbonate  reacts  with  ferrous  iodide,  forming  Imsoluble  fmoos 
carbonate,  K,CO,H-Fel3  =  2KI-f  FeCO,. 

25.  ChemicaL — ^Thc  free  acetic  acid  in  the  Basham's  mixture  wiU  precipttale  in- 
soluble quinine  acetate. 

26.  Fharmacmtical, — The  bromide,  in  dissolving,  refrigemtes  the  |iepp#itiiisl 
water,  rendering  the  oil  diBsolved  Icas  soluble  and  causing  excess  to  sepaimte^  nuUctai 
milky  mixture.  Remedied  by  dissolving  the  salt  in  pure  wat-er  and  adding  pepper- 
mint water  to  the  required  amount. 

27.  Chemical, — The  excels  of  biriirbonate  will  precipitate  the  quinine,  th^  nMlii  is 
the  tincture  of  guaiac  will  be  tlirown  out  by  the  water.     No  remedy 

28.  PharmaceutitaL — ^Kciiin  of  guaiac  precipitated  by  the  water.  Remedy  by 
emulaionizing, 

29.  By  warming  slightly^  a  plastic  mass  may  lie  obtained. 

30.  /^?iarmac^fi/ictt/."^Amount  of  acid  not  sufficient  to  dissolve  the  eincbantoe. 
hence  more  is  to  be  added. 

31.  Phnrnmceutunl. — ^The  amount   of  alcohol  necessary  to  dinaolve   the   cfut 
chloral  will  be  enough  to  precipitate  the  acacia  from  the  mucilagi%  so  leave  out 
alcohol. 

32.  Chemical. — Precipitate  when  combined.     Probably  due  to  the  action  of  \ 
in  the  hamamelis  on  the  hydrastis  alkaloids. 

33.  Chi'micaL^VXvvLT  solution  is  formcil  by  adding  the  tincture  uf  iron  ami  Ifai 
solution  of  arsenous  acid  to  about  three  ounces  of  freshly  prepared  liash*"""^  »•  f'l'tllPH, 
dissijlving  the  alkaloids  in  this  mixture,  adding  an  aqueous  solution  mI  <jaitf 
subliniate,  and  finishing  with  .sufficient  Rosham's  mixture  to  make  ftm 
But  the  alkaloids  are  precipitated  by  the  corrosive  sublimate  on  slanciuig,  and  til 
mixture  is  too  dangertms  to  dispense. 

34.  Both    Cfiejnical    and    Pharmaceuiical, — Tannin    precipitates    the    mc 
Resin  of  mvTrh  separated  by  the  s\TTip.     Nothing  can  be  done  with  it. 

35.  CAcmic<l^~ Almost  anything  is  possiljle.  Thus  the  bichloride  MpttatM 
mercury  when  combined  with  the  potassiym  bicarbonate  of  Fowler's  solution;  it  tt 

inconifmtible  with  ferrous  iodide  and  precipitate  the  atkaloiils  of  t! 'r'-hooa  i  " 

while  the  syrup  is  incompatible  with  everj'thin^  ilse.     As  the  /  i/t4 

ffrotn  which  it  is  taken)  says:  *'A  much  more  mcongnmus  mix^'  hi 

aevised/* 

36.  Cocaine  or  any  other  alkaloid  will  be  precipitated  by  the  alkaline  horai. 
boric  acid  were  used,  no  precipitation  would  occur. 

37.  The  bichloride  and  the  it>dide  combine  to  form  potaaslo-merctiriis  iodide, j 
alkah»ida!  pre<:tpitant  (p.  797).     This  will  throw  the  cinchona  alkaloid  out  of  solti 

3S.  ChrmicaL — The  iodide  will  precipitate  some  of  the  constituents  of  the  j 
and  the  svrup. 

39.  chemical. — After  standing  twenty-four  hours  bottle  contuming  this  mixtitrr 
cxpliMied.     Explosion  due  to  dcK!om position  of  the  nitrate  by  tannin  andj 
matters  in  (he  fluid  extracts;  large  quantities  of  nitrogen  oxides  l>eing  Ubeml#iL 
not  di8p«ms<». 

40.  CA^^ttcal.— Incompatible,  though  often  prescribed  with  j^ood  results.     Silv 

salt  reduced  by  vegetable  extracts.     Dispense  bv  adding  a  gnitii  of  kaulin  to  > 

pill  and  making  up  with  petrolatum.     This  will  lessen  likcUhiKKi  u(  reduction,  »J- ' 
though  not  totally  removing  possibility. 

41.  ChemicaL — The  hyposulpliite  reacts  with  tho  nri'tiiuT  itin-»  nf  ^ubihiif  nn.!  tbr 
evolution  of  sulphurous  acid  gas.  The  sulphur  pi  rpom 
3*ellow,  through  pink,  to  gray,  causing  much  ann  :i«  li 
the  patient.     It  is  to  be  dispensed,  however^  as  it  pusj»ebt»t^^  iherHjMJUUc  vikfu4». 

42.  Chemical. — Precipitate  of  oxy iodides  of  arsenic  formed 

43.  ChemicaL — The  salts  effervesce  on  rombining,  and  a  r*^ ' 
the  tincture  is  added.     The  effervescence  is  probablv  due  to 

K,C*lU0T-hKHCO,-fH,O  =  K:HC,H*OT-hC02H-2kOH.  Anu  tu.  u.k.uk.^  hy 
droxidr  prtH'ipitates  the  alkaloids  from  the  tincture.  A  dangerous  mixture  thai  sivit 
be  dispense*!  with  a  ** shake"  label. 
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44.  This  and  the  nine  prescriptions  that  follow  were  published  by  W,  F.  Kaem- 
merer,  who  point^ecl  out  that  the  prcMiuet  is  aii  unsightly  mixture  since  magneda  is 
insoluble  in  wat^r.  He  substituttnl  magnesiuni  sulphate  thereby  obtaining  a  cleftr 
fluid,  but  at  the  meeting  where  the  prescription  was  submitted  a  majoritv  of  those 
<list'u>v«iiig  it,  thought  that  such  a  change  meant  the  taking  of  unjustifiable  liberties 
with  the  doctor's  orders. 

45.  Effervescence  occurs,  due  not  to  acidity  of  the  citrate,  but  to  the  acids  (benzoic 
and  cinnamic)  of  the  syrup  of  Tolu. 

46.  Triturates  to  pastv  mass,  due  to  the  60  per  cent*  water  in  the  official  cr>^stal- 
line  siidium  phosphate.  Best  remed>'  is  that  of  using  exsiccated  sodium  phosphate* 
1^4  ounces^  and  sugar  of  milk,  l^i  ounces, 

47.  Merely  ii  problem  in  arithmetic,  and  the  application  of  common  sense  in  dispens- 
ing: Two  drachms  of   a  1  :  10,000  ointment  means  120  +^qoqq=  10000  ^  lOOO' 

or  about  ^o  grain  of  bichloride.  To  weigh  this  small  amount  is  practically  impossible 
on  the  average  prescription  scale,  and  to  secure  the  amount  it  is  necessar\^  to  follow 
some  procedure  like  that  of  Mr,  Kaenimprer,  w^ho  made  an  aqueous  sciluticm  con- 
taining I  gmin  of  bichloride  to  1000  minims,  and  mixing  12  minims  of  this  solution 
with  the  petrolatun>.  If  the  use  of  water  is  objectionable  make  an  ointment,  contain* 
ing  1  grain  of  bichloride  and  99  grains  of  lanolm  and  then  mix  1.2  grains  of  this  w^ith 
petrolatum. 

48.  The  acid  will  be  largely  dissolved  by  the  alkaline  solution  of  ammonium  ace- 
tate. There  is  a  possibility  that  the  salicylic  acid  may  react  on  the  spirit  of  nitrous 
ether,  especially  ii  it  is  acid,  Kaemmerer  filtered  out  excess  of  salicylic  acid,  a  pro* 
cedure  not  approved  by  most  of  those  who  discussed  the  prescription;  one  gentleman 
suggesting  that  enough  ammonia  water  be  added  to  insure  complete  solution. 

49.  This  prescription  is  entirely  safe^  even  though  hydrocyanic  acid  is  libernted  by 
the  sulphuric  acid.     It  is  merely  fortifying  the  hydrocyanic  acid  content  of  the  syrup, 

50.  Cresotal  will  not  dissulvc  in  aqueous  liquids,  so  Mr.  Kaemmerer  emulsified  with 
I  drachm  of  acacia  and  2  drachms  of  water  and  then  added  Basham  a  mixture.  A 
goorl  suggestion  offered  was  to  prepare  two  ounces  of  a  double  strength  Basham*a 
mijcturej  thus  making  possible  a  two-ounce  emulsion  of  the  creosotal. 

51.  if  glycerin,  solution  of  sodium  phosphate,  and  a  mixture  of  the  acid  and  tinc- 
ture of  ferric  chloride  are  mixed^  a  creamy  mixture  results.  If  glycerin,  the  acid,  the 
tincture,  and  then  the  sodium  phosphate  solution  are  mixed  and  then  warmed,  a 
clear,  light  greenish  solution  results.  In  order  to  make  a  clear  liquid,  the  solution  of 
sodium  phosphate  (Liquor  8odii  Phosphatid  Compoaitus  N.F.)  must  contain  the 
pharmacopanal  amount  of  citric  acid. 

52.  If  carelessly  compounded,  the  ferric  pyrophosphate  will  be  precipitated  by  the 
acid.  If  the  p^Tophosphate  is  dissolved  in  3  fluiarachma  of  hot  Avater,  the  syrup  then 
added,  and  lastly  the  acid,  little  by  little,  shaking  after  each  addition,  a  clear  solution 
results.  Mr.  Kaenimerer  used  Diluted  Metaphosphoric  Acid  N.F.  11 L,  (p.  40.'>) 
instead  of  the  official  diluted  phosphoric  acid. 

53.  Afl  this  stands,  the  prescription  calls  for  an  excessive  dose  of  the  alkaloid.  Aa 
to  coin?^' "^''^•"'^,  use  enough  of  a  diluent  (Mr.  Kaemmerer  used  arrowroot)  to  make 
a  pill  V  ibout  1  grain. 

54.  '  .', — ITio  tannin  in  the  tincture  of  kran»eria  will  precipitate  the  mor^ 
phine. 

55.  ChemicaL — The  arsenous  acid  of  Fowler's  solution  produces,  with  tincture  of 
ferric  chloride,  insoluble  ferric  arsenite. 

56.  ChertticaL — The  ammonia  will  precipitate  the  quinioe  from  the  scale  salt  solu- 
tion. 

57.  PharmaceutiiaL — Spirit  of  chloroform  is  immiscible  with  that  quantity  of 
water,  and  a  milky  mixture  results  on  agitation,  the  chloroform  separating  on  standing, 

58.  Chemirat.^A  popular  lotion  that  must  be  dispensed  with  a  "shake"  label. 
Lead  meconate  precimtated. 

59.  ChemicaL — The  popular  *' yellow  wash,''  a  recipe  for  which  is  given  in  the 
National  Formulary  lime  water  reacting  with  mercunc  chloride  to  form  insoluble 
vellow  mercuric  oxide  bv  the  following  reaction:  HgClt+Ca(OH)i«»HgO+CaClt- 
HiO.     Dispense  with  **snake''  label. 

60.  CheinicaL — The  quinine  will  not  entirely  dissolve,  there  being  an  insufficient 
amount  of  acid  in  the  tincture  to  accomplish  the  purpose.  Add  a  few  drops  of 
hydrochloric  acid, 

61.  Pharmac€uiicaL — The  usually  ms<>Iubie  quinine  salt  will^  under  the  influence  ol 
antipyrine,  dissolve  in  the  small  quantity  of  water  directwi  m  the  above  prescrip- 
tion, forming  what  is  called  "chino pyrin©/*  whioh  affords  a  good  method  of  administer- 
ing quinine  nypodemucally« 
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62.  Chemical. — Dangerous,  as  corrosive  sublimate  is  formed  by  the  following  reac- 
tion: 3H«»Cl,-hH,0-h2CnH„N,0=2Hg+He,0+2HgCU+2CiiHi,N,OHCl. 

63.  This  and  the  three  prescriptions  that  follow  are  published  b^  Donald  McEwatu 
who  states  that  the  dispensing  of  Fowler's  solution  and  solution  of  strychnine  resulted 
in  a  fatalitv,  even  though  the  druggist  labelled  it  ''shake  well."  The  patient  did  not 
shake  the  bottle  and  took  as  theiast  dose  the  sediment  consisting  of  most  of  the 
strychnine  precipitated  by  the  alkali  of  the  arsenical  solution.  The  coroner  derided 
that  while  neither  prescnber  nor  dispenser  were  free  from  blame,  no  judicial  actioa 
would  be  taken.  In  a  similar  case  in  South  Africa,  the  preacriber  was  tried  for  mm- 
slaughter  and  acquitted. 

64.  Ferric  chloride  Uberates  iodine  from  the  iodide. 

65.  The  freshly  dispensed  prescription  was  a  pink  fluid,  due  to  the  chemical  in 
the  compound  tincture  of  cardamon.  After  twenty  minutes,  the  pink  liquid  chaiigei 
to  a  muddy  yellow  mixture,  which  on  standing,  deposits  a  >rellow  brown  precipitatB 
leaving  a  colorless  supernatant  liquid.  The  precipitate  contains  crystals  of  potaaoun 
chlorate^  which  salt  while  freely  soluble  in  the  water  prescribed,  is  precipitated  by  thi 
alcohol  m  the  spirit  of  nitrous  ether.  The  yellowish  part  of  the  precipitate  is  due  to 
the  cinnamon  ot  the  compound  tincture  of  cardamon.  The  bleaching  action  is  due  to 
hydrolysis  of  the  ethyl  nitrate  in  the  spirit  of  nitrous  ether,  the  first  products  bdng 
ethyl  hydroxide  (alcohol)  and  nitrous  acid  and  the  eventual  dissociation  of  the  l^ter 
into  nitrogen  dioxide  and  oxygen.  The  potassium  chlorate  hastened  the  bleachh)| 
action,  which  however,  occurred  when  the  chlorate  was  omitted.  The  diasociatkia 
of  the  ethyl  nitrite  is  with  formation  of  nitrous  acid  and  this  in  turn  decomposes  tbe 
glucoside  m  the  digalen.  Inasmuch  as  the  digalen  and  ethyl  nitrate  are  deoomposcd 
and  the  potassium  chlorate  is  precipitated,  the  mixture  is  physiologically  inert  aad 
presents  a  difficulty  for  which  no  remedy  can  be  suggested. 

66.  A  troublesome  combination  because  of  formation  of  chloroform  from  the 
chloral  by  action  of  the  alkaline  magnesia,  and  because  the  alkali  precipitates  tbt 
alkaloids  of  ipecac  and  of  belladonna;  these  dissolving  in  the  separated  cmorafonB. 

67.  This  prescription  is  a  modification  of  lotio  calamine  of  the  British  Phanna* 
ceutical  Codex  containing  sulphur,  which  is  not  called  for  in  the  Codex  recipe.  .\I1 
three  solids  should  be  dispensed  as  finely  divided  as  possible. 

68.  The  phenalgine  and  the  acetylsalicylic  acid  when  triturated  turn  pasty  aad 
George  Eliot,  who  describes  it,  dispensed  the  phenalgine  separately. 

69.  If  the  cinnamate  is  alkahne,  the  stovame  will  be  precipitated  from  the  mkt 
tion;  hence  the  use  of  a  chemically  pure  cinnamate  is  essentiiJ. 

70.  This  and  the  five  prescriptions  which  follow  were  published  by  H.  A  B. 
Dunning.  The  ointment  prepared  by  recipe,  No.  70,  when  rubbed  on  the  skin  sepa- 
rates into  greasy  liquid  and  auill-like  masses.  If  the  balsam  is  mixed  with  an  eauil 
volume  of  alcohol  and  rubbed  with  an  ointment  made  of  the  petrolatum  and  the  other 
ingredients  a  satisfactory  product  is  obtained. 

71.  Although  solutions  of  bicarbonates  and  solutions  of  soluble  magnesium  salts 
are  incompatible,  the  reaction  takes  place  but  slowly.  The  compounding  of  this 
prescription  results  in  a  perfect  solution  in  which  carbon  dioxide  is  slowlv  but  gruhh 
ally  liberated.  After  several  hours  the  mixture  becomes  cloudy  and  finally  a  prt" 
cipitate  is  formed.  The  more  rapidly  the  carbon  dioxide  is  allowed  or  caused  to 
escape  the  sooner  a  precipitate  forms;  this  is  because  the  carbon  dioxide  servei  to 
keep  the  other\\'ise  insoluble  magnesium  carbonate  in  solution. 

72.  Tliis  mixture  is  persistently  effervescent,  due  to  separation  of  the  etkd 
nitrite  from  the  spirit  by  action  of  the  water  of  the  syrups;  the  separate  ethyl  nitiiie 
boiling  at  ordinary  temperatures. 

73.  Camphor  and  salol  liquefy  in  contact  with  each  other  and  if  the  ingredieat$ 
of  this  prescription  are  mixed  as  written,  a  paste  results  which  requires  a  large  qiwn- 
titv  of  absorbent  powder  to  properly  stiffen  for  dispensing  in  capsules.  It  cannot 
well  be  dispensed  in  soft  elastic  capsules.  Dunning  dispensed  the  prescription  st 
follows:  Pack  the  salol  into  ten  No.  5  empty  capsules.  Mix  the  otner  ingmiieoti 
and  pack  loosely  into  ten  No.  1  empty  capsules.  Into  the  No.  1  capsules  insert  tl* 
No.  5  filled  capsules  so  as  to  conceal  the  latter. 

74.  The  potassium  chlorate  and  sodium  hyposulphite  should  be  powdered  sepa- 
rately and  mixed  lightly  to  avoid  an  explosion. 

73.  In  dispensing  this,  powder  the  menthol  and  pack  into  thirty  No.  5  capsule*. 
Mix  the  other  ingredients  and  place  into  the  lower  halves  of  thirty  konseals.  Put  t 
menthol  capsule  in  each  and  proceed  as  usual. 

76.  This  mixture,  which  with  the  two  which  follow  were  submitted  by  Peter  Fentoa. 
gives  a  white  precipitate  soon  after  making  up.  The  precipitate  is  lead  citrate.  1} 
may  be  assumed  that  tlie  prescriber's  intention  here  in  adding  syrup  of  lemon  ii 
merely  for  flavoring.     By  using  simple  syrup,  to  which  some  tincture  of  lemon  hii 
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be(»ii  added,  instead  of  syrup  of  lemon  the  formation  of  the  inaoluble  lead  salt  i« 
prevented. 

77.  In  this  case  precipitation  is  prompt  and  the  deposit  abundant.  The  precipi* 
tate  is  due  to  the  Bodiuin  borate  throwmg  out  the  alkaloids.  As  written,  no  attempt 
should  be  made  to  dispense  the  above, 

78.  Wlien  compounded  as  written  a  copious  precipitate  is  produced  after  stand- 
ing about  two  hours  or  so.  This  is  due  to  an  interaction  between  the  potaasium 
chlorate  and  the  sulphurous  acid,  as  a  result  of  which  sulphuric  acid  is  formed ,  whieh, 
in  turn,  then  reacts  with  the  calcium  chloride  to  form  calcium  sulphate,  thust 

KClOa     -f     3HsS0,     »     KCl         -f-     3H,SO, 
CaCli      <f     HtSO*       -     CaSO*     +     2HC1 

The  incompatibility  should  be  pointed  out  to  the  preacriber,  but  if  this  is  impossible 
it  should  not  ho  disp^^nHftl. 

79.  The  compounded  prescription  became  yellow  and  finally  deposited  a  yellow 
sediment  of  iodoform;  due  to  the  fact  that  ether  in  the  presence  of  air  and  water 
converts  some  of  the  latter  into  hydrogen  dioxide  and  this  oxidising  agent  liberates 
iodine  from  the  iodide. 

80.  In  this,  ammonium  chloride  is  formed,  formaldehyde  is  set  free  and  ferrtc 
hydroxide  is  precipitated* 

81*  In  compounding  this  prescription,  Tait  found  that  the  liquid  became  vellow 
and  then  brown,  due  to  lil>eration  of  irritating  free  iodine.  Kxperimenta  showed 
that  the  addition  of  minute  amounts  of  sodiuni  hypophosphite  even  as  little  as  V$ 
grain  to  a  fiuidounce  of  the  mixture^preven*jed  liberation  of  iotline.  A  lesser  amount 
of  the  hypophoaphite — say  Hg  grain  to  the  fiuidounce — prevented  darkening  of  the 
mixture  when  kept  protected  from  the  light,  but  when  ejtpoeed  to  sunlight  the  liauid 
turned  brown.  Curiously,  if  the  mixture  was  then  put  m  a  dark  place  it  bleached 
and  the  alternate  darkening  and  bleaching,  according  as  to  whether  it  was  in  the 
minshine  or  out,  could  be  repeated  again  and  again. 

82.  When  this  is  conipounded*  there  are  deposited  crystals  of  potassium  sulphate 
which  are  less  soluble  in  water  tlmn  is  sodium  sulphate  and  in  this  mixture  is  still 
leas  soluble  because  of  the  pre^sence  of  the  alcohol  in  the  spirit  of  nitrous  ether. 

83.  This  prescription  and  the  seven  m^hich  follow  are  taken  from  a  series  pub- 
lisbed  in  the  BritUh  and  Colonial  Druggist*  and  represent  some  of  the  usual  t^'pes  of 
preacriptions  encountered  in  England.  As  to  the  one  now  under  discussion  th© 
anonymous  author  states  that  it  ia  reminiscent  of  the  story  of  a  well-known  doctor- 
cricketer  who,  when  acting  as  house  physician  was  called  to  account  by  the  hospital 
pharmacist  for  prescribing  something  in  the  "blue-black"  line,  and  was  rather  curtly 
asked  *'if  he  desired  his  patient  to  take  ink?"  The  doctor  was  not  so  ignorant  as 
was  supposed^  for  his  reply  wiis  brief  and  to  the  point:  *' As  ink  is  olheial  in  the  British 
Pharmacopoeia  (mist,  fcrri  aromat.,  B.P.,  '8.j),  he  failed  to  see  the  purport  of  the 
dispenser's  quer>%  and  he  certainly  desired  his  patient  to  take  ink/* 

84.  Dispensed  as  written  an  unsightly  ana  imsatisfactor>"  mixture  is  produced* 
This  is  due  to  the  unstable  acidity  of  the  cafTeine  salt.  By  substituting  the  equivalent 
quantity  of  cafTeine  alkaloid  for  the  citrate  pre^scribed^  a  clear  mixture  is  presented, 
and,  at  the  same  time,  the  therapeutical  intentions  of  the  proj?crlber  are  maintained. 

85.  *'Had  not  this  prescription  been  written  by  one  whose  name  was  formerly 
on  the  register  of  chemist^s  and  druggists,  there  would  have  been  no  place  for  it  in 
this  category.  Pharmacists  look  for  good  prescribing  from  auondam  pharmacists, 
but,  perhaps,  at  the  prescribed  moment  a  lap9M  mentis  occurre«J,  or  a  desire  to  provide 
a  worrier  for  his  erstwhile  calling  crossed  the  mind  of  the  preseriber." 

86.  This  represents  a  weak  alcoholic  solution  of  iodine,  free  from  potaasium 
iodide,  used  in  Scotland  as  an  application  to  bums. 

87.  •* Liquor  volatilis  comu  cervi  and  spiritua  rorismarini  indicate  that  this  pr»* 
scription  was  not  originally  written  yesterday,  although  it  was  presented  for  dispens- 
ing Quite  recently.  *Liq/voL  cc'  stands  for  the  true  distillea  spirita  of  hartsnom, 
wmch,  it  may  be  safely  assumed,  does  not  now  exist;  an  old  edition  of  Beaaley  states 
that  a  solution  of  carbonate  of  ammonia  or  (less  properly)  of  caustic  ammonia  ia 
usually  substituted  for  it.  The  contributor  of  this  selected  one  dispenaed  the  less 
proper  preparation  'liq.  ammon,  B.P.*  What  does  the  present  Mr.  B^mky  say  about 
this?  Spiritus  iprismarini  indicates  that  the  prescriber  is  or  was  an  old  Latin  scholar, 
ainee  he  nas  genitived  the  first  syllabic  of  roamarinus  «  ros  marinus  =  roris  marini « 
roriamarini.' 

S8.  **  A  double  strength  tincture  of  iodine  is  here  prescribed,  and,  no  doubt,  with 
m^^ry  reason.  An  authority  quotes:  ^Tincture  of  aconite  (Fleming),  combined 
with  equal  volumes  of  tincture  of  iodine  (off.),  ia  frequently  ordered  to  be  painted 
on  the  gums  for  pain/  This  prescription,  therefore,  provides  that  varietv  which 
gives  the  *Balt*  to  pharmaceutical  worki  inasmuch  as  it  also  diners  from  the  moat 
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frequently  demanded  combination  of  all;  in  a  mixture  of  equal  parts  of  the  tinctuifs 
of  aconite  and  iodine. 

89.  "Recently  prescribed  by  one  of  London's  most  famous  surgeons.  Further 
research  into  the  mysteries  of  the  fruits  of  the  earth  would  be  more  in  aooordance 
with  the  natural  employment  of  the  Divine  gift  of  reason  to  the  use  and  benefit  d 
mankind  than  is  the  present  trend  of  some  medical  investigations  and  experiments. 
Martindale  states  that  the  formula  given  in  the  Extra  Pharmacopoeia  for  the  prepan* 
tion  of  a  strong  infusion  of  comfrey  root  approximates  a  decoction;  this  was  acted 
upon  in  this  instance.'' 

90.  According  to  Lascoff,  who  published  this  and  the  ten  prescriptions  which 
follow^  to  put  this  up  in  capsule  form,  the  way  it  is  written,  is  impossible,  unless  a 
mass  IS  made,  and  then  the  capsules  will  be  of  an  enormous  sixe.  But  by  adding  10 
ffrains  more  of  magnesia  it  will  form  a  dry  powder,  and  can  be  dispensed  in  No.  1 
dry  capsules. 

91.  The  best  way  to  dispense  this  prescription  is  to  melt  the  cacao  butter  and  the 
almond  oil,  then  dissolve  the  resorcin  in  a  few  drops  of  water  and  rub  it  up  thoroughh 
with  the  precipitated  sulphur;  then  rub  the  rest  of  the  ingredients  on  a  dab,  little bj 
little  with  the  melted  cacao  butter,  until  it  forms  a  nice,  smooth,  perfect  ointment 

92.  This  prescription  looks  very  simple,  but  the  prescriptionist  will  be  surprisd 
to  find  that  when  he  rubs  the  two  ingredients  together,  they  form  a  gritty,  hard  oint- 
ment, which  is  absolutely  impossible  to  apply  to  any  sore.  Lascoff  found  that  a  few 
grains  of  powdered  acacia  added  to  the  balsam  Peru  and  mixed  with  the  sine  otntmeat, 
will  form  a  smooth,  soft  ointment. 

93.  The  resinous  fluidextract  is  insoluble  in  the  water,  but  if  this  and  the  tinetue 
are  emulsionized  with  acacia,  glycerin  and  water,  and  are  added  to  a  conoentiated 
aqueous  solution  of  the  citrate,  a  sightly,  uniform  mixture  is  obtained. 

94.  Protargol  like  most  silver  salts  is  precipitated  bv  chloride,  so  the  < 
used  the  proportional  quantity  of  cocaine  nitrate  and  a  clear  solution  resulted. 

95.  The  ingredients  of  this  prescription  are  triturated  together  and  put  into 
capsules,  the  combination  eventually  liquefied,  but  when  salol,  codeine  and  caffebr 
were  triturated  with  a  little  sugar  of  milk  (2  grains  to  each  capsule),  and  then  with 
the  antipyrine  and  lastly  with  the  pyramidon,  the  capsulatea  mixture  was  found 
stable. 

96.  This  ointment  was  most  satisfactorily  prepared  by  melting  the  petrolatum  m 
a  corked  wide-mouth  bottle,  dissolving  the  oil  and  menthol  in  the  chloroform  and 
mixing  this  solution  with  the  melted  petrolatum. 

97.  This  mixture  should  never  be  dispensed,  as  Cushny  and  other  authoritia 
report  that  the  filicic  acid  in  the  oleoresin  dissolves  in  the  castor  oil  and  being  absorbed, 
produces  blindness. 

98.  This  will  become  brown  and  eventually  blacky  if  made  from  ordinary  chemietk 
If  strictly  pharmacopceial  salts  are  used,  the  blackenmg  is  retarded  for  five  or  six  d^ 
The  discoloration  is  due  partly  to  traces  of  iron  in  the  bicarbonate  and  partlr  to 
decomposition  of  the  salicylate  by  the  alkali. 

99.  If,  in  preparing  these  pills,  ordinary  absorbent  diluents  are  used  veiy  Itift 
pills  are  the  result,  says  Dr.  Lascon.  If,  on  the  other  hand,  the  ichthyol  is  eTaponm 
on  a  water-bath,  thus  losing  45  per  cent,  of  its  original  weight,  small  nicely  rounded 
pills  result.  We  are  not  prepared  to  state  whether  the  evaporation  of  the  ichthyol 
will  cause  any  loss  in  its  activity. 

100.  This  mixture  was  found  difficult  to  mass  since  the  sodium  benzoate  refilled 
to  blend  with  the  other  ingredients.  By  emulsifying  the  terpinol  with  a  little  «!• 
cined  magnesia  and  water  and  by  adding  the  benzoate  dissolved  in  afewdrofscf 
water,  a  uniform  brown  mass  resulted. 
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PART  VII 

LABORATORY  EXERCISES 

INTRODUCTION 

Essential  to  the  making  of  an  allround  pharmacist  is  the  ability 
to  carry  out  pharmaceutic  operations,  and  any  thorough  course  of 
pharmaceutic  instruction  must  include  laboratory  exercises  as  well 
as  theories.  The  following  line  of  laboratory  work  has  been  used  with 
success  by  the  writer  for  the  past  two  decades,  and  in  order  to  secure  best 
results,  every  step  directed  on  the  following  pages  should  be  followed  by 
the  student,  particularly  the  calculatianSf  which  are  intentianally  left 
incomplete.  To  carry  out  these  exercises,  the  student  should  have  access 
to  a  laboratory,  that  is,  a  room  provided  with  a  working  table,  provided 
with  gas,  Bunsen  burners  (p.  69),  water-bath  (p.  74),  Stering  or  retort 
stand  with  appropriate  movable  rings  (p.  98),  and  a  Liebig  condenser 
(p.  96).  Every  drug-store  should  possess  such  a  working  table  and 
appliances. 

The  special  apparatus  needed  to  carry  out  this  work  is  as  follows, 
and  should  be  a  part  of  the  equipment  of  every  well-conducted  pharmacy: 

1  thermometer:  Centigrade  markings  on  1  S-inch  spatula. 

one    side;    Fahrenheit    on    the    other,  1  4-oz.  funnel. 

markings  to  250°C.  1  2-oz.  funnel. 

1  pyknometcr  of  about  25  mils  capacity.  1  4-oz.  beaker. 

1  set  of  hydrometers;  one.  heavy  Baum6  1  2-oz.  beaker. 

degrees;  the  other,   lignt  Baum6  de-  2  1-pint  Florence  flasks. 

pees.  1  4-oz.  Erlenmeyer  flask. 

1  hydrometer  cylinder.  1  piece  wire  gauze  for  heating,  6  by  6 
1  alcoholometer.  mches. 

1  set  Lovi's  beads.  1  16-oz.  porcelain  evaporating  dish. 

1  Mohr-Westphal  balance.  2  2-oz.  evaporating  dishes. 

1  prescription  balance.  1  glass  rod,  3  feet  long  (to  be  cut  into 
1  less  accurate  scale.  lengths). 

1  package  (100)  4-inch  white  filter-paper.  1  length,  about  3  feet,  glass  tubing. 

2  packages  (2(X))  6-inch  while  filter-paper.  1  S-oz.  Wedgewood  mortar. 
1  small  rolling-pin.  1  1-pint  ^lass  percolator. 

1  lozenge  cutter.  2  8-oz.  wide-mouthed  bottles. 

1  suppository  mold  (for  6  suppositories).        1  pill  tile,  6  by  6  inches. 
1  suppository  compressing  machine.  1  60-mil  graduate. 

1  tin  plaster  dipper.  1  set  of  weights,  50  Gm.  down. 

24  test-tub^,  6  by  >i  inches. 

Of  this  list,  the  Baum6  hydrometers,  Lovi's  beads,  Mohr-Westphal 
balance,  and  suppository  compressing  machine,  since  expensive  and  not 
absolutely  essential,  can  be  omitted.  The  set  from  8-inch  spatula  on  can 
be  purchased  for  about  seven  dollars. 
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The  material  needed  for  the  experiments  is: 


2  oz.  copper  sulphate.  2  oz. 

2  oz.  alum.  1  oz. 

J4  lb.  ferrous  sulphate.  1  oz. 

yi  lb.  sodium  sulphate.  ^i  oz. 

1  oz.  card  teeth.  1  oz. 

1  lb.  sugar,  granulated.  4  oz. 

1  oz.  benzoin.  1  oz. 

1  oz.  camphoi.  1  oz. 

1  oz.  zinc  oxide  C.P.  4  oz. 

1  lb.  gentian,  No.  30  powder.  1  lb. 

1  qt.  alcohol.  1  oz. 

y^  oz.  acetanilide.  1  oz. 

y^  oz.  compound  extract  of  colocynth.  ^i  oz. 

J^  oz.  calomel.  Ji  oz. 

J^  oz.  resin  of  jalap.  2  oz. 

^  oz.  powdered  gamboge.  1  oz. 

yi  oz.  phosphorus.  J^  oz. 

1  oz.  powdered  althsea.  fi  lb. 

1  oz.  powdered  glycyrrhiza.  H  lb. 

1  oz.  powdered  acacia.  J^  oz. 
yi  lb.  chloroform.  1  oz. 

2  oz.  powdered  potassium  chlorate.  M  oz. 
1  oz.  confectioner's  sugar.  2  oz. 

1  oz.  powdered  tragacanth.  1  oz. 
y^  oz.  soft  extract  of  belladonna.  2  oz. 

2  oz.  butter  of  cacao.  1  oz. 
yi  oz.  castor  oil.  1  oz. 
yi  lb.  glycerin.  H  oz. 

2  oz  monohydrated  sodium  carbonate.         J^  lb. 

yi  oz.  stearic  aci(}.  Ji  oz. 

1  oz.  spermaceti.  yi  oz. 
1  oz.  white  wax. 


oil  of  sweet  almond. 

rose  water. 

powdered  borax. 

mercury. 

rose  honey. 

cod-liver  oil. 

rectified  oil  of  turpentine. 

unslaked  lime. 

ammonia  water,  10  per  cent 

sulphuric  acid  C.P. 

potassium  iodide. 

chlorinated  lime. 

exsiccated  sodium  phosphAte. 

tartaric  acid. 

citric  acid. 

sodium  bicarbonate. 

mossy  zinc. 

hydrochloric  acid. 

mtric  acid. 

precipitated  zinc  carbonate. 

honey. 

iodine. 

lead  acetate. 

litharge. 

olive  oil. 

rosin. 

yellow  wax. 

corrosive  sublimate. 

lard. 

bismuth  subnitrate. 

white  castile  soap. 


CHAPTER  LIX 
GALENIC  PREPARATIONS 

THERMOMETER  TESTING 

Boiling-point  of  Water. — Take  two  thermometers,  one  with  FahwD- 
heit  and  the  other  with  Centigrade  scale.  Suspend  each  in  {Hot  fltfk, 
which  should  rest  on  wire  gauze  or  ring,  high  enough  to  permit  a  flaw 
of  Bunsen  burner  underneath.  Have  in  the  flask  about  150  mils  water, 
and  do  not  let  the  thermometers  dip  below  the  surface  of  the  waUr. 

Apply  heat,  and  when  water  boils  and  a  goodly  amount  of  steam 
is  passing  from  the  flask,  read  the  height  of  mercury  in  each  tha»* 
mometer.  The  Fahrenheit  will  read  about  210*;  the  Centigrade,  ^oaA 
98°.  If  much  below  these  points,  it  is  Ukely  due  to  part  of  the  thff- 
mometer  being  outside  the  flask  and  beyond  influence  of  steam  acne.  Ta 
insure  full  action  of  steam,  the  neck  of  the  flask  may  be  lengthened  bf 
means  of  a  roll  of  stiff  paper  or  by  inverting  over  flask  a  narrow  glaai 
percolator.  The  latter  method  is,  however,  not  highly  satisfactorj, 
first  because  of  danger  of  cracking  percolator;  second,  because  the  coi- 
densed  steam  drops  on  outside  of  flask. 

A^ote.— Water  boils  at  212°F.  or  100°C.  at  seorlevel,  or  at  the  atmoi- 
I>heric  pressure  equal  to  760  miUimeters  of  mercury,     (See  p.  87.)  ff 

thermometer  is  tested  in  a  high  building  or  at  any  place  higho'  thaa 

*  ivdy  the  boiling-point  will  be  less  than  the  standiard. 
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There  is  no  mathematic  formula  expressing  relation  of  boiling- 
point  to  atmospheric  pressure  which  can  be  considered  a  true  law,  but 
Regnault  worked  out  a  table  of  boiling-points  under  different  pressures 
which  can  here  be  condensed  to  the  following  four  lines: 

Barometric  preature,  BoUvng-poirU  of  water, 

91.92  mm.  50^*0. 

525.45  mm.  90**C. 

760.00  mm.  100°C. 

1520.00  mm.  120.4*»C. 

To  this  can  be  added  the  statement  that  an  ascent  of  1080  feet  makes  a 
decrease  in  the  boiling-point  of  water  of  1°C. 

Melting-point  of  Ice. — Put  four-ounce  funnel  into  iron  ring  attached 
to  filtering  stand  and  place  two-ounce  beaker  beneath  it.  Break  ice 
into  pieces  about  size  of  a  pea,  and  fill  funnel  with  same.  Insert  in 
midst  of  ice  the  two  thermometers  used  in  boiling-point  experiment, 
and  let  stand  five  or  ten  minutes;  then  take  out  and  read  quickly.  The 
Fahrenheit  t^ermometei;j^8hould  read  32  degrees — the  Centigrade,  zero 
degrees. 

SPECIFIC  GRAVmr  OF  UQUIDS 

First,  estimate  specific  gravity  £ks  follows: 

Take  a  one-ounce  graduate  and  carefully  tare  it.  ''Tare"  means  to 
counterbalance  it — to  put  on  the  other  scale  just  enough  weights  so  that 
it  will  be  exactly  balanced. 

Now,  very  carefully  measure  into  it  exactly  one  fluidounce  of  water 
(distilled,  if  possible)  and  note  how  many  grains  the  water  weighs. 

Then  weigh  in  similar  manner  one  fluidounce  of  alcohol.  Estimate 
its  specific  gravity  by  comparison  of  its  weight  with  the  weight  of  the 
fluidounce  of  water,  and  then  looking  in  the  back  of  the  pharmacopceia 
or  dispensatory,  find  the  table  showing  alcoholic  strength  according  to 
specific  gravity  (commonly  called  alcohol  table),  and  deduce  from  the 
specific  gravity  what  the  strength  of  the  alcohol  is. 

Lastly,  find  the  weight  of  a  fluidounce  of  glycerin  and  work  out  its 
specific  gravity  from  this  weight,  remembering  always  that  specific 
gravity  is  the  relative  weight  of  a  body  as  compared  to  the  weight  of  an 
equal  bulk  of  water. 

Then  do  same  work  more  accurately  by  means  of  pyknometer. 
(See  p.  48.)     The  necessary  data  to  be  obtained  are  as  follows: 

Water, — Weight  of  pyknometer  — 

Weight  of  pyknometer  filled  with  water        — 

A.  Weight  of  waier  held  by  pyknometer 

Alcohol. — Weight  of  pyknometer  

Weight  of  pyknometer  filled  with  alcohol 

B.  Weight  of  alcohol  held  by  pyknometer  

Glycerin. — Weight  of  pyknometer  - 

Weight  of  pyknometer  filled  with  glycerin-  —   — 

c.    Weight  of  glycerin  held  by  pyknometer 

Calcidations. — Since  the  same   pyknometer  is  used  in  each  case, 
and  since  specific  gravity  means  how  many  times  heavier  than  water 
is  a  certain  substance,  we  find  the  specific  gravity  of  alcohol  by  dividing 
weight  of  alcohol  by  weight  of  same  volume  water: 
B     4-     A     =     sp.  gr.  of  alcohol; 
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and  we  find  the  specific  gravity  of  glycerin  by  dividing  its  weight  by 
weight  of  same  volume  of  water. 

c     ■^     A     =     sp.  gr.  of  glycerin. 

Oil  of  Turpentine. — ^Lastly,  fill  pyknometer  with  oil  of  turpentine, 
and  from  the  weight  of  turpentine  deduce  the  specific  gravity  of  that 
liquid,  viz.: 

Weight  of  pyknom-        by   weight   of   pyk-        specific  gravity, 

eter  filled  with  tur-  -4-  nometer   filled   with   =   (How    many    tim^ 
pentine  water  the  oil  of  turpentine 

is       heavier       than 
water.) 


Be  sure  to  wash  the  pyknometer  carefully  after  the  turpentine  experi- 
ment until  free  from  the  odor  of  that  oil. 

Remarks. — In  weighing,  give  value  to  centigrammes. 

Use  distiUed  water  in  all  specific  gravity  experiments.  In  weighing 
the  empty  pyknometer,  be  sure  it  is  absolutelgi  dry  (wipi^t  with  clean 
handkerchief)  both  inside  and  out. 

In  filling  it  with  any  liquid  be  sure  to  have  no  air-bubbles  in  the 
liquid  and  to  have  it  completely  filled  up  to  top  of  capillary  orifice  in 
stopper.  The  latter  is  accomplished  by  filling  almost  to  top  of  neck 
of  pyknometer,  and  then  suddenly  and  evenly  plunging  the  stopper 
into  the  neck.  The  excess  of  liquid  passes  through  capillary  to  top  of 
stopper,  and  is  carefully  wiped  ofif  with  a  piece  of  filter-paper.  The  entire 
pyknometer  is  then  carefully  wiped  with  a  clean  handkerchief  and  then 
weighed. 

In  wiping  the  pyknometer  after  wiping  tops  of  stopper  the  heat  of 
hand  may  cause  expansion  of  liquid,  which  will  rise  tnrough  capiUary 
to  top  of  stopper.  Do  not  wipe  off  this  excess,  but  weigh  it  on  top  of 
stopper. 

After  weighing,  empty  out  liquid  and  carefully  wash  out  pyknometer 
with  water  (and  alcohol  if  necessary),  and  dry  perfectly  before  filling 
with  another  liquid.  Water,  if  present,  will  contaminate  the  other 
liquid. 

In  accurate  work  the  temperature  at  which  pyknometer  is  filled 
should  be  noted,  and,  if  possible,  the  liquid  should  be  at  25°C. 

SPECIFIC  GRAVITY  OF  LIQUIDS  WITH  HTDROBSETER 

Take  three  tall  cylinders  and  fill  about  three-quarters — the  first 
with  water,  the  second  with  alcohol,  the  third  with  glycerin. 

Take  two  hydrometers  (p.  49),  one  for  heavy  liquids,  the  other  for 
light  liquids,  and  note  to  which  degree  the  hydrometer  sinks  in  each 
liquid — the  line  just  appearing  at  the  surface  of  liquid. 

Degrees  light.  Degrees  heavy. 

Water 

Alcohol 

Glycerin  — • 

These  are  "degrees  Biium(5,"  and  calculate  therefrom  by  process 
given  on  p.  50  the  specific  gravity  of  each  liquid.  From  the  specific 
gravity  of  the  alcohol  deduce  by  means  of  alcohol  table  given  in  the 
pharmacopceia  its  alcoholic  percentage. 
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Remarks. — Be  sure  that  each  cylinder  is  perfectly  clean  and  dry 
before  pouring  liquids  in,  so  that  each  liquid  can  be  retiu-ned  to  container 
after  the  estimations,  absolutely  pure.  In  the  same  way  carefully 
clean  and  dry  each  hydrometer  before  transferring  to  another  liqtud* 

Avoid  air-tnibbles  in  putting  hydronieter&>  into  Uquids,  as  air  is  lighter 
than  the  liquids  and  air-bubbles  vitiate  results. 

As  the  principle  of  the  action  of  the  hydrometer  is  fully  explained 
on  p.  49,  nothing  but  the  actual  operation  is  here  given. 

With  Alcoholometer.— Take  very  tall  cylinder — a  long  narrow 
percolator  with  cork  in  neck  does  qvdie  nicely  at  a  pinch— and  fill  about 
nine-tenths  with  alcohol.  Sink  tlierein  the  alcoholometer  (p.  51)  and 
note  point  at  which  it  floats.  Note  the  two  scales  on  the  alcoholometer — 
one  the  alcoholic  percentage,  the  other,  its  value  in  **  proof/*  For 
** proof"  valuation  see  p.  592. 

With  Lovi's  Beads«^ — Throw  a  handful  of  Lovi's  beads  into  water 
in  a  pint  graduate.  Some  mil  sink,  some  will  float  on  surface,  and  per- 
haps one  will  float  midway  in  liquid.  Take  out  those  on  the  surface 
and  all  will  be  found  to  have  specific  gravity  less  than  w^ater;  those  which 
have  sunk  have  specific  gravity  greater  than  water,  while  the  one  floating 
will  be  the  specific  gravity  of  water.  Carefully  dry  and  repeat  with  any 
other  Uquid  if  desired. 

With  Mohr*s  Balance, — Take  Mohr's  balance  (p.  52),  and  note  that 
the  sinker  in  air  is  exactly  counterpoised  by  weight  on  other  end.  Put 
water  into  cylinder,  and  immerse  sinker  therein.  Note  that  the  buoyant 
force  of  the  water  presses  sinker  upward.  Place  largest  weight  on 
notch  directly  over  place  from  which  sinker  is  suspended,  when  equili- 
brium will  be  restored.  If  desired,  the  volume  of  the  sinker  can  be 
measured  by  sinking  it  into  w^ater  contained  in  a  burette  and  noting 
rise  of  water;  the  weight  of  weight  which  restores  equilibrium  may  then 
be  taken,  in  which  event  it  will  be  found  that  the  volufm  of  the  sinker, 
expressed  in  cubic  centimeters,  is  just  the  same  as  number  of  grammes 
be  that  the  weight  weighs. 

(The  portion  of  the  work  just  given  is  optional.) 

Having  gotten  the  balance  into  equilibrium  by  placing  weight  in 
notch  over  point  of  suspension,  take  sinker  out  of  water,  dry,  and  im- 
merse in  alcohol.  It  will  then  be  found  that  the  weight  and  sinker  are 
heavier  than  the  buoyant  force  of  the  alcohol.  Move  weight  to  next 
notch  toward  middle  of  beam  (nine-tenths  the  distance  between  central 
knife-edge  and  point  of  suspension  of  sinker).  It  will  still  be  too  heavj\ 
Move  to  next  notch  (eight-tenths  the  total  distance).  That  will  be 
a  trifle  too  light,  shoifving  that  the  alcohol  is  something  over  eight- 
tenths  as  heavy  as  water  (over  sp.  gr.  0,800).  Use  the  two  smaller 
weights — one  one-tenth  as  hea\nr^  as  the  fii-st,  the  other  one-tenth  as 
heav>^  as  the  second.  The  number  of  nottfh  on  which  the  second  will 
all  but  produce  equilibrium  will  give  the  second  decimal  point  of  the 
specific  gravity  (thus,  if  it  all  but  balances  on  notch  No.  2,  the  specific 
gravity  will  be  0.820) •  Then,  with  the  third  weight,  bring  balance  to 
perfect  equilibrium,  and  use  this  notch  number  as  the  tlurd  decimal 
point  place. 

Immerse  dried  sinker  into  glycerin,  and  weigh  as  before.  It  will 
be  found  that  this  Uquid  will  buoy  up  the  beam  even  when  the  heaviest 
weight  is  placed  in  the  notch  directly  over  the  point  of  suspension  of 
the  sinker;  that  the  buoyant  force  of  glycerin  is  greater  than  that  of 
water.     Therefore,  leaving  the  heaviest  weight  on  the  notch  over  point 


970  PRINCIPLES    OF   PHARMACY 

of  suspension  of  sinker,  where  it  represents  the  specific  gravity  l.OOO, 
take  the  mate  to  the  heaviest  weight  and  place  it  on  the  notch  where 
it  most  nearly  balances  the  beam — if,  when  on  notch  three,  it  is  too 
heavy,  then  put  it  on  notch  two,  and  if  this  is  a  trifle  too  light,  consider 
the  specific  gravity  as  1.20,  and  fill  out  the  second  and  third  weights  od 
the  appropriate  notches  as  in  the  alcohol  experiment.  In  tUs  way 
deduce  the  specific  gravity  of  glycerin. 

Specific  Gravity  of  Solids. — As  learned  on  p.  53,  the  two  important 
methods  of  taking  the  specific  gravity  of  solids  are,  first,  comparing 
the  weight  of  a  solid  to  the  weight  of  an  equal  volume  of  water,  and,  sec- 
ond, by  dividing  weight  in  air  by  loss  of  weight  of  the  solid  in  water. 
In  the  latter  case  we  divide  by  loss  of  weight  in  water  because,  according 
to  the  Archimedes  theorum  (p.  54),  loss  of  weight  in  water  equals  the 
weight  of  water  displaced  when  the  body  is  immersed  in  water;  also 
equals  the  weight  of  a  bulk  of  water  equal  to  bulk  of  body  immersed 

The  first  part  of  the  following  work  is  given  in  the  hope  of  proving 
the  Archimedes  theorum  to  the  student: 

1.  Take  20  Gm.  brass  weight  and  weigh  in  air  with  other  weights  to 
prove  it  is  20  Gm. 

Then  take  test-tube  and  half  fill  it  with  water,  marking  water-le?d 
by  a  scratch  with  a  file  or  with  a  piece  of  string  or  rubber  band.  Then 
sink  therein  the  20  Gm.  brass  weight,  to  which  a  silk  thread  is  attached. 
The  water  will  rise,  the  amount  displaced  being,  of  course,  exactly  equal 
to  the  bulk  (the  volume)  of  the  weight.  Mark  point  to  which  water 
water  rises  as  the  original  level  of  water  was  marked.  Then  remote 
weight  carefully,  bring  water  in  test-tube  to  original  level  if  any  is  lost 
in  removing  weight,  and  pour  in  water  from  graduate  to  highest  mark, 
and  thus  measure  in  mils  the  amount  of  water  displaced. 

Since  1  mil  distilled  water  weighs  1  Gm.  we  can  put  down — 

20  Gm.  brass  weight  displaces mils  water. 

has  same  volume  as mils  water. 

has  same  volume  as Gm.  water. 

Since  specific  gravity  is  telling  how  many  times  heavier  a  substance 
is  than  the  same  bulk  of  water,  we  can  deduce  the  specific  gravity  of  the 
brass  thus : 

Weight  of  Weight  of  same  8p.  gr. 

brass  volume  of  water  of  brass. 

(20  Gm.)  -^ 

Now,  take  same  brass  weight,  hang  to  the  hook  from  which  the  scik 
of  the  balance  is  suspended,  immerse  in  water  contained  in  a  beate 
held  independent  of  the  hanging  scale  pan,  and  weigh  immersed  in 
water. 

As  in  the  experiment  with  the  Mohr's  balance,  it  will  be  seen  that 
the  brass  weighs  less  in  water  than  in  air,  due  to  the  buoyant  force  of 
the  water.  Weight  in  air  minus  weight  in  water  equals  loss  of  wi^ 
in  water. 

If  the  operation  is  conducted  with  care,  it  will  be  found  that  the 
loss  of  weight  of  bra^s  in  water  is  exactly  the  same  as  the  weight  of  the  wolff 
displaced  in  the  previous  experiment,  thus  proving  the  Archimedes 
theorem.  Lastly,  the  loss  of  weight  in  water  equals  the  wei|^t  <rf  an 
equal  bulk  of  water,  hence,  when  more  convenient,  instead  of  find- 
ing  the  weight  of  an  equal  bulk  of  water  by  the  test-tube  experiment^ 
we  can  weigh  the  substance  in  water  and  deduce  specific  gravity  •• 
follows: 
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Weight  brass  in  air  ^  Loss  weight  brags  in  water  =  Sp,  gr.  of  braaa. 
Specific  Gravity  of  Wax, — To  estimate  the  specific  gravity  of  a  body 
by  'Moss  of  weight  in  water/*  the  substance  must  be  completely  im- 
mersed. Wax  and  many  other  substances  float  on  water,  and  to  get 
the  specific  gra\nty  of  such  a  body,  it  has  to  be  forced  beneath  the  sur- 
face of  water  by  means  of  an  appropriate  weight,  say  the  20  Gm.  weight 
of  the  preceding  experiment.  The  toss  in  weight  of  such  a  sinker  under 
water  then  enters  into  the  calculation^  rendering  it  somewhat  more 
difficult,  as  the  following  data  must  be  taken; 


Weight  of  wax  in  air. ...,., 

Weight  of  20  Gtn.  brass  weight  in  air . 


Weight  of  both  together  in  air 

Weight  of  both  tx>gether  in  water .  . 

Lo69  of  weight  of  lK>th  together  in  water 
Lobs  of  weight  of  brass  atone  in  water 
LoBd  of  weight  of  wax  alone  in  water 


I  Then  apply  rule: 

L      Weight  of  wax  in  air  -=-  Loss  of  weight  of  wax  in  w*ater  =  Sp.  gr*  of  wax. 

^^^L      Remarks. — In  performing  this  experiment,  the  wax  must  be  firral}' 

^^^nttached  to  the  silk  thread  by  which  the  brass  weight  is  suspended^ 
and  both  immersed  well  under  water,  as  in  the  foregoing  experiment. 
In  all  ca^Hcs  of  this  kind  great  care  must  be  exercised  in  remo\4ng  all 
air-bubbles  from  the  immersed  solids,  a^  such  bubbles  render  the  solida 
more  buoyant,  and  hence  vitiat-e  the  results. 

When  wax  data  are  worked  out,  there  will  be  noticed  what  seems  at 
first  an  astonishing  fact — that  the  wax  loses  mare  weight  in  water  than  it 
actually  possessed  in  air.  This  can,  however,  be  understood  if  we  re- 
member that  weight  is  a  purely  relative  state;  that  it  represents  the  down- 
ward force  of  the  earth's  gravitation  exerted  on  a  solid  with  naught  but 
the  air  to  interpose.  On  the  other  hand,  when  immersed  in  water,  the 
buoyant  force  of  that  liquid — the  repelling  force  of  its  molecules — 
pushes  the  solids  up  the  same  time  that  gra\dtation  is  drawing  it  dotim 
In  the  case  of  solids  lighter  than  water,  the  upward  force  of  the  water 
is  greater  than  the  downward  force  of  the  earth;  hence  the  **  loss  of  weight 
in  water"  is  greater  than  **the  weight  in  air/' 

Specific  Gratuity  of  Alum. — Manj^  solids  dissolve  in  water,  and  these 
cannot  be  w^eighed  in  water,  hence  in  such  cases  the  specific  gra\nty  of 
such  solids  must  he  determined  by  weighing  the  solid  in  some  liquid 
in  which  it  will  not  dissolve.  In  this  case  we  employ  the  oil  of  tur- 
pentine, the  specific  gruWty  of  which  has  just  been  taken  wnth  the 
pykno  meter. 

The  alum  suspended  by  silk  thread  is  weighed  in  air,  then  is  immersed 
in  a  beaker  containing  oil  of  turpentine,  and  weighed,  when  we  get  the 
following  data: 

Weight  of  alum  in  air  Gm. 

Weight  of  alum  in  turpentine  Gra* 

LosB  of  weight  of  alum  in  turpentine  Gm, 

If  we  divide  the  weight  of  the  alum  in  air  by  its  loss  of  weight  in  turpen- 
tine, we  find  how  many  times  heavier  it  is  than  oil  of  turjientine.  This 
we  do  not  care  to  know;  what  we  want  to  know  is,  how  many  times  heav- 
ier it  is  than  water;  hence  we  must  indirectly  estimate  what  the  loss  of 
weight  of  the  alum  would  be  in  water.  This  we  can  figure  out  by  the 
fallowing  proportion: 
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r  as  the  8p.  gr.  'I  :„  /  to  the  sp.  gr.  \  -^  /  the  loss  of  weight  \  :-  /  to  the   Iom  of  \ 

\  of  turpentine  /      \      of  water      /      \      in  turpentine      /  \  weight  is  water  / 

1.000            ::            X 

a  b  c 

a 
Having  thus  deduced  loss  of  weight  of  alum  in  water,  we  estimate  its 
specific  gravity  by  the  regular  rule: 
Weight  in  air  of  alum  ■^  Loss  of  weight  in  water  =  Sp.  gr.  of  alum. 

PHARMACEUTIC  MANUFACTURING 

fiSAKE  GRANULATED  COPPER  SULPHATE 

CJopper  sulphate 25  Gm. 

Water 35  mils 

Put  copper  sulphate  into  pint  flask,  add  the  water,  and  dissolve  by 
aid  of  heat,  putting  flask  over  Bunsen  burner  on  wire  gauze.  When 
dissolved,  filter  through  plaited  filter  into  pint  evaporating  dish.  Put 
dish  on  wire  gauze,  and  evaporate  with  constant  stirring  until  pellicle 
forms  on  surface.  Then  take  from  heat  and  stir  constantly  untU  cold. 
Throw  mass  on  plain  filter,  and  when  mother  liquor  has  drained  off, 
open  filter  and  dry  granules  between  sheets  of  paper. 

Notes. — Folding  plaited  paper  see  p.  133. 

Pellicle. — The  "  scum  "  of  crystals  forming  on  surface  of  the  evaporat- 
ing liquid. 

Plain  Filter.— See  p.  133. 

Wet  both  filters  with  water  before  using. 

Avoid  formation  of  white  powder  (the  exsiccated  salt)  on  edges  of 
the  liquid. 

The  mother  liqaor^  after  filtration,  can  be  thrown  away.  (See  p.  148.) 
Avoid  use  of  iron  spatula  in  all  this  work  with  chemicals.  Use  glass  rod 
whenever  possible. 

MAKE  GRAmJLATED  ALUM 

Alum 25  Gm. 

Water 25  mils 

Dissolve  the  alum  in  the  water  in  pint  flask,  as  directed  in  granu- 
lated copper  sulphate,  filter  into  pint  evaporating  dish,  and  evaporate 
on  wire  gauze  with  constant  stirring  until  pellicle  forms.  Collect  gran- 
ules on  plain  filter — in  short,  treat  exactly  as  granulated  copper  sulphate. 

Remarks. — The  only  additional  precaution  is  to  avoid  evaporating 
too  far,  as  a  sticky  mass  (partially  exsiccated  alum)  will  result. 

BSAKb  GRAmJLATED  POTASSIUM  CHLORATE 

Dissolve  25  Gm.  f>otassium  chlorate  in  65  mils  water  in  pint  flask, 
filter  through  plaited  filter  into  pint  evaporating  dish,  and  evaporate  on 
water-bath  until  pellicle  forms.  Stir  until  cold,  and  collect  granules 
on  plain  filter  as  in  granulated  copper  sulphate. 

Remarks. — Water-bath. — See  p.  74. 

Used  because  the  chlorate  must  not  be  heated  intensely,  lest  it  de- 
composes—KCIO,  =  KCl  +  30. 

Note   the   different   solubility   of   these   three   salts   in    hot    water 

MAKE  GRANULATED  FERROUS  SULPHATE 

Copperas 25  Gm. 

Water 25  mils 

Diluted  sulphurii!  acid 1.25  mils  (about  20  drops) 

Card  teeth sufRcient  quantity 

Alcohol 6  mils 
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Place  the  ferrous  sulphate  in  pint  flask,  add  the  water  mixed  with 
the  add,  and  lastly  add  a  pinch  of  card  teeth;  warm  gently  on  wire 
gauze  over  Bunsen  burner  until  dissolveii  and  the  solution  is  a  green 
color.  Then  filter  through  plaited  61ter  into  tared  evaporating  dish, 
and  evaporate  on  sand-bath  until  the  liquid  weighs  38  Gm.  Then  stir 
constantly  until  cool  and  throw  mass  on  to  funnel  stopped  with  plug 
of  absorbent  cotton. 

When  the  granules  are  completely  drained  of  the  mother  liquor, 
pour  the  alcohol  on  the  granules,  and  when  this  is  drained,  throw  gran- 
ules on  filter-paper  and  dry  quickly  without  aid  of  heat* 

Remarks, — This  is  practically  the  official  process  for  making  Ferri 
Sulphas  Granulatus,   VS.?.     (See  p.  508.) 

Card  teeth  are  pieces  of  bright  iron  wire,  and  a  ** pinch"  means  2  to  5 
Gm.  When  these  are  added  to  the  solution  in  the  presence  of  the  acid, 
hydrogen  is  produced  (note  evolution) »  and  this  reduces  any  ferric 
sulphate  present  in  the  copj^eras  to  ferrous  sulphate.  This  change  is 
easily  not^d  in  the  conversion  of  the  brownish  liquid  to  a  pure  green 
tint. 

Tared  dish  means  that  the  evaporating  dish  must  first  be  weighed, 
and  it  is  well  to  mark  with  lead-pencil  its  weight  on  the  outside  of  rhe 
dish.  The  liquid  is  then  evaporated  until  dish  and  contents  weigh  the 
weight  of  the  dish  plus  38  Gm, 

Sand-hath. — Any  flat  dish  containing  sand  will  do,     (See  p.  73.) 

CoUedion  of  Granules. — Observe,  instead  of  using  a  plain  filter,  the 
granules  are  collected  on  a  plug  of  cotton  in  neck  of  funnel.  This  is  to 
get  the  water  off  as  quickly  as  possible,  since  green  ferrous  sulphate  is 
very  easily  converted  (at  least  partially)  into  red-brown  ferric  sulphate, 
especially  when  water  is  present. 

Washing  unih  alcohol  is  done  to  remove  last  traces  of  water,  and 
the  granules,  when  thrown  on  filter-paper,  are  wet  with  alcohol  and 
not  with  water.  Alcohol  being  more  volatile,  the  granules  dry  more 
quickly* 

Dry  at  Low  Heat — No  artificial  heat  must  be  used,  else  the  green 
granules  will  change  to  a  white  jxiwder — to  the  effloresced  salt.  So 
Boon  as  dry,  the  gianules  should  be  bottled. 

Granular  salts  are  preferable  t^  crystals  in  prescription  work,  because 
more  easy  to  weigh  and  to  dissolve.  They  usually  save  the  neceflaity 
of  powdering  in  a  mortar. 


filAKE  CRYSTALUHE  SODItTM  SULPHATE 

Dissolve  50  Gm.  sodium  sulphate  in  20  nuls  warm  water  (not  boiling) 
in  pint  flask,  and  filter  into  beaker  glass.  Let  stand,  and  note  sudden 
formation  of  crystals  with  evolution  of  some  heat.  Let  stand  until 
next  day,  and  then  collect  crj'stals  on  plain  filter  and  drj'.  The  mother 
liquor  which  drains  off  may  be  evaporat-ed  some  and  may  >ield  another 
batch  of  crystals,  though  not  so  fine  nor  so  pure  as  the  first. 

Remarks, — The  sudden  formation  of  crystals  occurs  only  when 
conditions  a»*e  just  right,     (See  p.  443.) 

FiUratian, — In  all  cases  where  filtration  is  for  the  purpose  of  clearing 
a  liquid,  a  plaited  filter  is  used.  In  case  the  solid  part — be  it  in  the  form 
of  granules,  crystals,  or  precipitates — are  wanted,  plain  filters  are  em- 
ployed. (See  p*  133.)  Whenever  aqueous  Uquids  are  to  be  filtered^ 
the  filter-paper  shoidd  be  first  wet  with  water. 
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HAKE  CRTSTALUNE  FERROUS  SULPHATE 

Put  25  Gm.  copperas  in  pint  flask,  and  add  thereto  25  mils  water 
and  5  mils  diluted  sulphuric  acid  and  a  pinch  of  card  teeth,  and  dissolve 
with  gentle  heat.  Filter  into  beaker,  and  put  in  a  pinch  of  card  teeth 
and  let  stand  until  good  ''crop"  of  crystals  are  obtained.  (Say,  one 
to  three  days.)     Collect  these  on  plain  filter  and  dry. 

Remarks. — This  process  resembles  making  granulated  ferrous  sul- 
phate, for  remember  that  granules  are  merely  minute  crystals.  (See 
p.  151.) 

Card  teeth  are  added  to  filtered  liquid  to  keep  the  crystallizing  ferrous 
sulphate  from  being  oxidized  to  ferric  sulphate.  They  should  be  care- 
fully removed  from  the  finished  crystals. 

The  mother  liquor  may  be  concentrated;  when  more,  but  poorer » 
crystals  are  obtained. 

HAKE  ROCK  CANDY 

Dissolve  25  Gm.  sugar  in  10  mils  water  by  means  of  gentle  heat  in 
Erlenmeyer  flask;  transfer,  without  filtering,  into  test-tube,  stick  a 
glass  rod  or  piece  of  twine  therein,  and  let  stand  several  days.  The 
sugar  will  crystallize  on  sides  of  tube  and  on  rod  in  large  crystals. 

Remarks. — The  sugar  solution  (syrup)  is  too  thick  to  filter.  Rock 
candy  is  made  commercially  by  pouring  such  a  thick  syrup  into  wooden 
vats  containing  frames  strung  with  cord,  and  the  sugar  in  crystallizing 
deposits  on  the  cords,  making  the  rock  candy  in  strings.  The  cord  acts 
as  a  nucleus.     (See  p.  148.) 

HAKE  EXSICCATED  ALUU 
Recipe. — Alum,  in  small  pieces SK)  Gm. 

To  make..      11  Gm. 

Place  the  alum  in  a  tared  shallow  porcelain  dish  so  as  to  form  a  thin 
layer,  and  heat  it  on  a  sand-bath  until  it  liquefies.  Then  continue  the 
application  of  a  moderate  heat,  with  constant  stirring,  until  aqueous 
vapor  ceases  to  be  disengaged,  and  a  dry,  white,  porous  mass  weighing 
11  Gm.  is  obtained.  When  cold,  reduce  the  product  to  a  fine  powder, 
and  preserve  it  in  well-stoppered  bottles. 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not  iden- 
tical with  that  given  in  the  present  edition  of  the  pharmacopoeia.  The 
two  recipes  should  be  carefully  compared  by  the  student. 

Remarks. — Exsiccation  is.  driving  off  water  of  crystallization  from 
a  crystal,  and  is  here  directed  to  be  performed  to  show  the  student  that 
a  dry  crystal  does  contain  water,  and  that  in  large  amounts. 

On  heating,  the  crystal  liquefies  by  dissolving  in  the  crystal  water, 
and  on  further  heating  the  water  can  be  seen  to  vaf>orize,  and  if  wanted, 
the  steam  can  be  condensed  on  some  cold  surface.  The  loss  of  water  is 
is  shown  in  the  fact  that  20  Gm.  of  crystal  alum  yields  only  11  Gm.  dried 
alum,  representing  a  loss  of  9  Gm.  of  water,  or  45  per  cent — %o  X 100 = 45 
per  cent. 

What  is  the  actual  percentage  of  water  in  K2Al2(S04)4+24H»0. 
Estimation  by  molecular  weight  (p.  363). 

The  dish  must  be  tared  and  the  mass  heated  until  it  weighs  11  Gm. 
plus  weight  of  dish.  Be  sure  to  wipe  all  sand  off  dish  before  weighing, 
and  also  scrape  all  adhering  alum  from  stirring  rod  and  put  into  dish. 

Stirring  the  tough  mass  is  a  matter  of  some  difficulty.  Best  accom- 
plished by  holdng  a  glass  rod  firmly  down  across  top  of  dish  and  stirring 
with  a  smaller  rod. 
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HAKE  EXSICCATED  FERROUS  SULPHATE 

Recipe. — Ferroos  sulphate,  in  coarse  powder SK)  Gm. 

AUow  the  salt  to  effloresce  at  a  temperature  of  about  40^C.,  in  dry  air, 
and  then  heat  it  in  a  porcelain  dish,  on  a  water-bath^  constantly  stirring, 
until  the  product  weighs  about  13  Gm.  Lastly,  reduce  the  residue  to  a 
fine  powder,  and  transfer  it  at  once  to  perfectly  dry,  wellnstoppered  bottles. 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not  identi- 
cal with  that  given  in  the  present  edition  of  the  pharmacopoeia.  The 
two  recipes  should  be  carefully  compared  by  the  student. 

Remarks. — Effloresce,  losing  water  of  crystallization  at  low  tempera- 
tures (p.  151).  Effloresce  and  finaUy  exsiccate  at  low  temperature,  to 
avoid  possible  oxidation. 

Note  change  from  green  crystals  to  a  gray-white  powder. 

Note  loss  in  weight  from  20  Gm.  to  13  Gm.,  a  loss  of  7  Gm.  water, 
or  35  per  cent.  (%oXlOO  =  35). 

This  is  not  all  the  water  in  the  crystals.  Estimate  by  molecular 
weight  percentage  in  FeS04+7HiO. 

SUBLIKE  BENZOIC  ACn> 

Take  benzoin  (say,  5  to  10  Gm.),  rub  with  about  twice  the  quantity 
of  sand,  and  put  in  tin  ointment  box.  Cover  with  paper  cornucopeia, 
and  heat  on  sand-bath  not  exceeding  120^0.  for  an  hour.  Then  open 
paper  and  note  small  shining  crystals  (Fig.  149). 

Remarks. — Svblimation.     (See  p.  106.) 

For  condensing  the  vapor  of  solids,  cool  air  is  usually  sufficient. 
Avoid  high  heat,  as  it  causes  decomposition,  with  formation  of  very 
irritating  vapors. 

SUBLIBXE  CAXIPHOR 

Take  lump  of  camphor  (5  to  10  Gm.)  and  put  in  small  evaporating 
dish.  Cover  same  with  small  inverted  funnel,  which  should  fit  inside 
the  dish,  and  place  over  neck  of  same  the  beaker.  Place  on  water-bath 
and  heat.  The  camphor  sublimes,  and  its  vapors  condense  in  funnel  and 
beaker  in  handsome  crystals  (Fig.  107). 

POWDER  FOLDING  AND  WRAPPING 

Camphor 5  Gm.  (powder  with  a  few  drops  of  alcohol). 

Zinc  oxide 5  Gm. 

Triturate  together  in  mortar,  divide  by  eye  into  12  papers,  fold,  put 
into  box,  and  wrap  box,  making  neat  package. 

Remarks. — Powdering  camphor  is  an  example  of  pulverization  by 
intervention  (p.  118). 

Folding  of  Powder  Papers. — Crease  all  papers,  lay  down  evenly, 
and  proceed  as  on  p.  285. 

Wrap  box  in  paper  neatly,  as  explained  on  p.  286. 

The  division  of  the  powders  can  be  gotten  accurately  only  by  weighing 
each  separately.     In  this  case  each  powder  should  weigh — 

"+-  =  Gm.,  or0.83Gm. 

The  process  is  not  difficult  after  one  becomes  expert  at  it.  In  this  case 
divide  by  eye  (see  p.  285),  and  then  prove  the  uncertainty  of  this  plan 
by  weighing  three  finished  powders  taken  at  random. 
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DRUG  GRINDING 

Reduce  gentian  root  by  means  of  mill  or  iron  mortar  to  a  No.  30 
powder,  using  a  No.  30  sieve  in  the  work.  Take  50  Gm.  of  the  powder 
and  make  into  a  neat  package.      (See  p.  289.) 

MAKE  FLUIDEXTRACT  OF  GENTIAN 

Gentian 50  Gm. 

Diluted  alcohol,  U.S.? q^ 

Put  drug  into  pint  evap>orating  dish,  and  moisten  with  50  mils  dilute 
alcohol;  put  into  8-ounce  wide-mouthed  bottle,  cork,  and  let  stand  forty- 
eight  hours.     Then  percolate. 

PERCOLATION 

Take  percolator,  put  cork  and  percolating  tubing  (p.  164)  into  neck, 
and  pour  water  in  to  see  if  it  leaks.  If  it  does  not  leak,  pour  out  water, 
remove  the  cork  and  tubing  and  wipe  percolator  dry;  insert  plug  of  cotton 
in  neck  of  percolator  and  a  layer  of  cotton  on  that.  Then  pour  in  the 
moist  gentian  and  pack  firmly  with  gentle  and  uniform  pressure.  Then 
cut  a  piece  of  filter-paper  so  as  to  fit  inside  the  percolator,  and  place  this 
on  top  of  the  packed  drug,  laying  a  piece  of  glassyglass  stopper — on  top 
to  hold  the  paper  down.  Then  fit  the  rubber  tubing  and  cork  to  percola- 
tor again,  place  percolator  on  ring  (p.  160)  pour  on  the  drug  100  to  150 
mils  diluted  alcohol,  and  cover  top  of  percolator  in  some  way  to  prevent 
evaporation.  Place  percolator  tubing  into  8-ounce  wide-mouthed  bottle, 
which  has  been  previously  graduated  to  40  mils.  Let  percolation  pnxxed 
at  the  rate  of  2  to  5  drops  a  minute,  regulating  the  flow  by  raising  the  re- 
ceiver if  it  runs  too  rapidly,  pr  lowering  same  if  it  runs  too  slowly.  When 
40  mils  of  percolate  have  dropped  through,  let  the  percolate  drop  into  pint 
flask  and  cork  the  wide-mouthed  bottle  containing  first  percolate,  iabcJing 
it  "reserved  portion."  Continue  percolating  into  pint  flask  until  the  drug 
is  exhausted  (perhaps  more  than  a  pint  of  percolate  will  be  necessary), 
and  when  this  accomplished,  cork  the  pint  flask  and  label  "weak  percolate." 
It  is  needless  to  say  that  as  the  first  menstruum  (the  diluted  alcohol) 
passes  through  the  drug,  more  menstruum  is  poured  on,  care  being  taken 
always  to  have  some  menstruum  covering  the  drug.  When  the  drug  ii 
exhausted,  the  weak  percolate  is  to  be  distilled. 

Remarks. — Percolation, — For  full  description,  see  p.  161. 

Testing  Percolator  Fittings. — This  is  essential,  for  if  the  tube  leab 
the  percolation  will  prove  a  messy  business. 

Plug  mith  Cotton, — This  can  best  be  done  with  a  long  glass  rod  or 
tube,  though  a  piece  of  wire  answers.  The  percolator  must  be  perfectly 
dry. 

Handling  the  Drug. — Grind  to  only  No.  30  powder^  because  the  cclb 
of  gentian  are  large,  and  most  of  them  are  ruptured  when  in  No.  30 
powder.     (See  p.  117.) 

Moistened  before  packing,  so  as  to  permit  the  drug-cells  to  swell 
If  put  in  percolator  dry  and  menstruum  then  poured  on,  the  drug  swells 
so  much  that  percolation  is  impeded.     (See  p.  161.) 

Pack  Drug  Evenly, — If  one  side  is  packed  more  loosely  than  the  other, 
the  menstruum  will  run  down  the  looser  side,  and  that  tightly  packed 
will  not  be  exhausted.  Uneven  packing  is  shown  in  the  descent  of  the 
first  menstruum  through  the  drug.  Should  pass  down  in  a  perfect  ring. 
(See  p.  162.) 
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Percolatioii. — Do  not  pack  too  tighily^  else  the  percolate  will  drop 
too  slowly,  iSoraetimes,  under  these  circumstances,  the  percolate  re- 
fuses to  drop,  and  the  only  thing  to  do  is  to  empty  out  drug  and  pack 
again.  Sometimes  the  percolate  can  be  "coaxed''  into  dropping  by  apply- 
ing suction  at  end  of  tube,  or  by  filling  percolator  with  mensstruum.  If 
the  first  40  mils  heavy  percolate  can  be  gotten  through,  the  lighter  weak 
percolate  will  usually  run  without  trouble. 

Filter-paper  on  t^p,  to  keep  upper  layer  of  pow^der  from  floating  to  top 
of  menstruum.     Glass  weight  holds  the  filter-paper  down. 

Reserve  First  40  Mils. — If  properly  percolated  the  first  40  mils  is  sup- 
posed to  contain  the  soluble  principles  of  about  40  Gm.  of  drug. 

Percolate  to  Exhaustion. — The  strength  of  the  remaining  10  Gm. 
of  drug  is  hard  to  remove,  requiring  alxiut  ten  times  the  amount  of 
menstruum  as  does  the  reserved  portion.  Percolate  until  the  drops  of 
liquid  are  only  a  faint  straw  color  and  almost  devoid  of  bitterness. 

Menstruum, — The  solvent  used  in  exhausting  drug.  In  this  caBe 
the  menstruum  is  diluted  alcohol,  U.S.P. — equal  volumes  of  alcohol 
and  water. 

Keep  Drug  Covered  with  Menstruum, — If  not,  the  menstruum  in  the 
upper  layers  evaporates,  leaving  fissures,  and  when  fresh  menstruum 
is  poured  on,  it  will  run  through  the  fissures  rather  than  through  the  drug. 

Distillation  of  Weak  Percolate.^ — Fit  pint  flask  about  half  filled 
with  weak  percolate  with  a  cork,  bore  hole  through  cork  with  rat-tail 
file  or  with  cork-cutter,  and  in  tins  hole  snugly  fit  a  piece  of  glass  tubing 
bent  to  an  angle  of  60  degrees;  pass  the  other  end  of  this  tube  through 
hole  in  a  cork,  fitting  into  neck  of  Liebig  condenser. 

Immerse  flask  in  w^ater-bath,  preventing  direct  contact  with  bottom 
by  having  rest  on  wad  of  paper.  Connect  flask  and  condenser,  fastening 
latter  in  place  with  appropriate  clamps,  and  pass  a  stream  of  water  tlirough 
condenser,  entering  from  the  lower  end  and  emerging  from  top.  Get 
water  either  from  w  ater  main  or  by  syphoning  from  pan  of  water  placed 
on  shelf. 

Start  heat  under  water-bath  and  continue  lively  heat,  replenishing 
water  in  bath  when  necessary.  Collect  distillate  in  second  pint  flask, 
and  continue  distillation  until  over  half  of  the  weak  percolate?  has  db- 
tilled  over*  Then  pour  residue  in  pint  evaporating  dish,  and  evaporate 
on  water-bath  with  constant  stirring  until  residue  is  of  the  consistency 
of  soft  extract. 

Remarks* — Rig  up  distilling  apparatus  as  on  p,  05. 

For  glass  bending  and  cork  boring,  see  p.  97. 

Condensing  w^ater  run  in  lower  end  of  condenser — not  the  upper  end, 
as  the  heated  water  rises  and  must  be  removed  from  highest  level. 

Only  about  three-fourths  of  the  percolate  is  distilled^  since  percolate 
is  only  half  alcohol,  and  that  is  what  we  wish  to  save.  Since  the  water 
is  of  no  value,  we  evaporate  it  in  open  air,  as  it  will  evaporate  more 
quickly  that  way  than  by  distillation. 

The  alcoholic  strength  of  the  distiUaie  can  \ye  estimated  by  taking  it^ 
specific  gravity  and  referring  to  alcohol  table  in  the  pharmacopoeia. 

Do  not  haVe  the  distilling  flask  full  of  percolate,  as  it  will  distil  too 
slowly  or  froth  over  into  condenser.  If  you  have  a  pint  of  percolate? 
or  over,  add  san^e  to  distilling  flask  in  portions,  pouring  in  new  portions 
as  that  part  already  in  fl/isk  has  evaporated. 

Evaporate  Residue  unth  Constant  AStirring, — Remember  that  the  residue 
18  now  aqueous,  and  that  you  cannot  boil  water  on  a  water-bath.     Re- 
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member  that  evaporation  below  the  boiling-point  can  be  rapidly  accom- 
plished only  by  constant  stirring.^  If  the  dish  is  left  on  water-bath 
without  stirring,  the  evaporation  will  be  very  slow. 

Finishing. — The  soft  extract  is  dissolved  in  the  reserve  portion,  and 
the  mixture  poured  into  a  graduate.  The  evaporating  dish  is  washed 
out  with  about  5  mils  diluted  alcohol,  and  this  poured  into  the  graduate, 
and  then  enough  diluted  alcohol  is  added  to  make  finished  fiuidextract 
measure  50  mils.  The  mixture  is  thoroughly  stirred,  and  so  made 
constitutes  Fiuidextract  of  Gentian,  U.S.P; 

Remarks. — The  weak  percolate  is  evaporated  to  soft  extract — ^most  of 
the  water  is  driven  from  it — ^lest  that  water  precipitate  some  of  the 
principles  dissolved  in  the  reserved  portion. 

The  finished  fiuidextract  is  usually  filtered  after  standing  some  months. 
All  large  manufacturers  let  their  fluidextracts  thus  "age"  for  from  six 
months  to  a  year,  so  that  when  bottled  and  shipped,  no  further  predpiUh 
tion  is  apt  to  occur. 

MAKE  FLUIDEXTRACT  GENTIAN  BT  REPEROOLATEON 

The  method  of  making  fiuidextract  by  repercolation  is  given  because 
of  its  historical  interest.  The  writer  (Amy  and  Oxley,  A.Ph.A.,  58, 
1910, 1104)  has  shown  that  in  the  hands  of  the  average  worker,  the  process 
of  repercolation  does  not  yield  a  product,  1000  mils  of  which  represents 
1000  grammes  of  drug.  Recognizing  this  fact  the  present  pharmacopoos 
does  not  recommend  the  use  of  repercolation  in  making  fluidextracts 
but  suggests  a  variety  of  fractional  percolation.  For  details  see  U.S.P., 
p.  175  and  also  p.  242  of  this  book. 

The  Process. — Weigh  out  50  Gm.  of  the  drug  allotted,  moisten  it 
with  50  mils  of  the  menstruum  directed  by  the  U.S.P.,  and  macerate  in  an 
8-ounce  wide-mouthed  bottle  for  the  time  directed  by  the  pharmacopeia, 
At  the  end  of  this  time  pack  in  percolator,  as  directed  on  p.  161,  and 
percolate  exactly  as  there  described,  with  one  exception.  This  exception 
is  the  caring  for  the  successive  portions  of  the  percolate  by  putting  it 
in  separate  bottles.  Clean  and  label  six  bottles.  An  8-ounce  bottle 
label  "Finished  Fiuidextract;"  four-ounce  bottles  labeled  "weak  perco- 
late No.  1,"  "weak  percolate  No.  2,"  "weak  percolate  No.  3,"  "weak 
percolate  No.  4,"  respectively.  Lastly,  a  pint  bottle  labeled  "weak 
percolate  No.  5.'^ 

Collect  the  percolate  in  an  8-ounce  wide-mouthed  bottle,  previously 
measured  and  marked  40  mils  and  50  mils  by  scratching  with  a  fifci 
Pour  the  first  40  mils  of  precolate  into  "finished  fiuidextract"  bottle, 
the  next  50  mils  in  "weak  percolate  No.  1"  bottle,  and  the  following 
50  mils  f>ortions  into  "weak  percolate  No.  2, 3,  and  4"  bottles,  respectively. 
Lastly,  percolate  the  drug  to  exhaustion,  collecting  all  this  percdation 
into  "weak  percolate  No.  5"  bottle. 

When  "weak  percolate  No.  1"  and  "weak  percolate  No.  2"  are 
collected,  a  second  batch  of  50  Gm.  of  drug  is  weighed  and  moistened 
with  "weak  percolate  No.  1;"  macerate  it  the  required  time,  j)ack  in  pe^ 
colator,  and  pour  on  "weak  percolate  No.  2."  When  this  has  almost  aD 
run  through,  add  "weak  percolate  No.  3,"  then  "weak  percolate  No.  4,** 
then  "weak  percolate  No.  5,"  and,  lastly,  menstruum  enough  to  exhauFt 

Collect  the  percolate  in  the  8-ounce  wide-mouthed  receiving  bottle 
and  put,  first,  50  mils  of  percolate  into  "finished  fiuidextract"  bottle  the 
second  50  mils,  into  now  empty  "weak  percolate  No.  1"  bottle,  the  neit 
into  "weak  percolate  No.  2"  bottle,  the  fourth  and  fifth  50  mils  batches 
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into  bottles  Nos.  3  and  4,  and  the  rest  of  the  percolate  to  exhaustion  in 
**weak  percolate  No.  5"  bottle.  When  "weak  percolate  No.  1"  and  "weak 
percolate  No.  2''  from  the  second  batch  of  drug  are  obtained,  weigh 
out  a  third  batch  of  50  Gm.  drug  and  treat  it  exactly  as  you  did  the  second 
batch.  When  this  third  batch  has  been  percolated  far  enough,  that  is, 
when  weak  percolates  Nos  1.  and  2  have  been  obtained  from  it,  get  a 
fourth  batch  of  50  Gm.  drug  started,  macerating  and  percolating,  making 
it  exactly  as  you  did  batches  Nos.  2  and  3. 

When  this  fourth  batch  of  drug  is  exhausted,  the  operation  is  at  an 
end,  and  we  will  have,  as  the  result,  40+50+50+50,  or  190  mils  finished 
fluidextract  from  the  200  Gm.  of  drug  and  weak  percolates  Nos.  1, 2, 3, 4, 
and  5. 

These  weak  percolates  are  to  be  securely  corked  and  placed  in  a  safe, 
cool  place,  there  to  rest  until  more  of  the  same  fluidextract  is  needed. 
Then  they  are  to  be  taken  out,  a  new  batch  of  50  Gm.  of  drug  weighed 
out  and  macerated  and  percolated,  exactly  as  before,  and  the  process 
repeated  three  times,  thus  making  200  mils  finished  fluidextract  from  the 
200  Gm.  of  drug. 

HAKES  PILLS  OF  ACETANILIDE 
Powdered  acetanilide 1  Gm. 

Put  on  pill-tile,  and  bring  in  contact  with  a  spatula  containing  a 
sufficient  amount  of  excipient.  Knead  the  excipient  into  the  powder 
by  means  of  the  spatula  until  a  pliable  pill  mass  is  obtained.  Scrape  the 
mass  into  one  lump,  dust  the  piU-tile  with  powdered  starch,  roll  the  pill 
mass  out  with  the  spatula  into  a  cylinder  like  a  pencil  until  it  is  the  length 
of  ten  divisions  on  the  scale  on  the  tile.  Then  cut  the  cylinder  with  spatula 
into  ten  equal  parts,  and  roll  each  between  clean  thumb  and  forefinger 
until  perfectly  spheric.  Then  put  in  pill  box,  dust  with  starch,  wrap  box 
in  paper,  making  a  neat  package  (p.  288). 

Remarks. — Excipient, — Substance  used  to  make  drugs,  liquids  as  well 
as  solids,  into  plastic  mass  (p.  304). 

A  good  excipient  for  powders  is  glycerite  of  tragacanth: 

Powdered  tragacanth 3  drachms 

Triturate  with  glycerin 3  fluidrachms 

Then  add  water H  fluidounce. 

Transfer  jelly  into  appropriate  jars. 

The  amount  of  excipient  required  can  be  learned  only  by  experience. 
Roughly  speaking,  in  above  case  a  lump  about  the  size  of  a  pea  should 
suffice.  To  make  a  good  mass  the  entire  amount  of  excipient  required 
should  be  added  at  one  time. 

//  mass  is  too  soft,  add  another  1  Gm.  powdered  acetanilid  and  make 
20piUs. 

Masses  are  mxide  on  tiles  only  when  small  amounts  of  pills  are  to  be 
made,  and  when  there  is  no  difficulty  in  forming  the  mass. 

Pliable  Pill  Jifoss.— See  p.  304. 

Cutting  pills  on  tile  with  spaiula  gives  irregular  results.  Every  drug- 
store shoiJd  have  a  pill-cutter.     (See  p.  306.) 

Pills  are  dusted  to  prevent  their  sticking  together.  White  pills  should 
be  dusted  with  powdered  starch;  dark  pills,  with  lycopodium. 
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BAKE  COHPOUND  CATHARTIC  PILLS 

Redpe, — Conuioimd  extract  of  colocynth 2.00  Gm. 

Iffldfmerciiroiis  chloride 1.60  Gm. 

Resin  of  jalAp*  in  fine  powder 0.60  Gm. 

Gamboge,  in  fine  powder 0.37  Gm. 

Diluted  akohol,  a  sufficient  quantity,  

To  make  ...  26  pills. 

Mix  the  powders  intimately,  then  incorporate  a  sufficient  quantity 
of  diluted  alcohol  to  form  a  mass,  and  divide  it  into  25  pills. 

Remark  on  Process. — The  recipe  just  given  is  similar  to  but  not  identi- 
cal with  that  given  in  the  present  edition  of  the  pharmacopoeia.  The 
two  recipes  should  be  carefully  compared  by  the  student.  In  triturating 
powders  always  first  rub  up  the  ingredients  prescribed  in  smallest  amoiutt 
with  a  small  quantity  of  the  other  substances,  and  add  the  rest  of  the 
drugs  gradually  with  constant  stirring — ^this  to  insure  thorough  blending 
of  the  most  potent  drugs. 

The  excipierU  in  tins  case  is  diluted  alcohol,  the  compK>und  extract 
of  colocynth  containing  soap  and  aloes,  which  combine  with  the  water 
to  make  a  plastic  mass.  Five  drops  should  suffice,  provided  enoug^ 
"elbow  grease''  is  used.  In  fact,  if  the  mortar  is  warmed  and  the  pestle  is 
handled  vigorously,  the  mass  can  be  formed  without  use  of  diluted 
alcohol. 

Working  up  the  mass  in  a  mortar  with  a  pestle  is  a  process  hard  to 
explain  by  words.  The  pestle  is  firmly  grasped  in  the  right  hand  with  the 
end  of  the  handle  resting  against  the  center  of  the  palm,  while  the  mortir 
is  held  fast  with  the  left  hand.  The  mass  is  worked  by  pressing  down 
on  it  with  the  pestle  with  a  rotary  movement  to  the  right.  From  time 
to  time  the  mass  is  carefully  scraped  from  the  pestle  and  from  the  sides  of 
the  mortar  and  worked  again,  the  process  being  continued  until  a  tho^ 
oughly  plastic  mass  results. 

Cutting  the  cylinder  into  pills  must  be  done  indirectly  when  the  scde 
on  the  pill-tile  is  for  ten  or  twenty  pills,  if  twenty-five  pills  are  directed 
If  the  scale  has  twenty  markings,  roll  the  cylinder  out  to  twenty  and  cut 
into  five  equal  lengths  (four  spaces  each).  Then  take  each  length  and 
roll  until  it  is  five  spaces  long,  and  cut  into  five  pills.  Treating  the  other 
lengths  similarly,  we  have  in  the  end  twenty-five  pills.  It  is  needleas 
to  say  that  great  care  should  be  taken  to  have  the  cylinder  of  exactly  the 
same  thickness  through  its  entire  length. 

RoU  pills  between  the  first  finger  and  thumb  as  in  making  pills  of 
acetanilide. 

Dv^t  pills  with  lycopodium. 

MAKE  PnXS  OF  PHOSPHORUS 

Recipe. — Phosphorus 0.016  Gm. 

Althaea,  in  No.  60  powder 1.600  Gm. 

Acacia,  in  fine  powder 0l760  Gm. 

Chloroform, 
Glycerin, 
Water, 
Balsam  of  Tolu, 

Ether,  eacli,  a  sufficient  quantity,  

To  make  .. .     26  pills. 

Dissolve  the  phosphorus,  in  a  test-tube,  in  1J4  niik  of  chloroform, 

with  the  aid  of  a  very  gentle  heat,  replacing  from  time  to  time  any  (rf 

)^^      the  chloroform  which  may   be  lost  by  evap>oration.     Mix  the  althaa 

^^^  .ftnd  acacia  in  a  mortar,  next  add  the  solution  of  phoephonis.  then  immedi- 
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ately  afterward  a  sufficient  quantity  (about  1  mil)  of  a  «iixture  of  two 
volum^  of  glycerin  and  one  volume  of  water,  and  quickly  form  a  masa; 
di\ade  it  into  2$  pills. 

Dissolve  10  Gra,  balsam  of  Tolu  in  15  mib  of  ether,  s>hake  the  pills 
with  a  sufficient  quantity  of  this  solution  until  they  are  uniformly  €*oated, 
and  put  them  on  a  plate  to  dry,  occasionally  rolling  them  about  until  the 
drying  is  completed. 

Keep  the  pills  in  a  well  stoppered  bottle. 

Remarks  on  Process, — The  recipe  just  given  is  similar  to  hut  not  identi- 
cal with  that  given  in  the  present  edition  of  the  pharmacopoeia.  The 
two  recipes  should  be  carefully  compared  by  the  student* 

Handling  the  phosphorus  must  be  done  with  care,  as  it  is  very  unstable^ 
igniting  spontaneously  when  exposed  too  long  to  the  air.  Phosphorus 
should  always  be  w^eighed  under  water,  that  is,  a  beaker  or  other  vessel 
containing  w^ater  should  be  counterpoised  on  the  scale,  and  the  phosphorus 
immersed  in  water  while  weighing.  In  the  same  way  the  large  piece  of 
phosphorus  should  be  cut  while  under  water  contained  in  pint  evaporating 
dish. 

The  cutting  of  phosphortia  is  easy,  since  it  is  a  soft,  wax>'  solid,  readily 
sliced  with  an  ordinary  knife.  Always  cut  off  the  outer  oxidized  layer^ 
and  use  the  fresh  phosphorus  from  the  middle  of  the  stick. 

The  solution  of  phosphorus  is  made  by  quickly  freeing  the  weighed 
phosphorus  from  adhering  water  by  pressing  between  filter-paper  and 
dropping  the  lump  into  the  chloroform  contained  in  a  test-tube  before 
the  phosphorus  has  time  to  ignite.  If  the  phosphorus  dissolves  slowly 
in  the  chloroform,  the  solution  can  be  aided  by  the  use  of  gentle  heat^ 
adding  extra  chloroform  to  make  up  for  loss  of  evaporation. 

The  metss  must  be  worked  up  as  rapidly  as  possible  lest  it  catch  fire. 
If  it  does  ignite,  carry  to  sink  and  turn  on  the  water  from  the  faucet. 

Use  enough  excipient  to  make  a  rather  soft  mass,  for  a  firm  mass 
becomes  rubber-like  on  rolling  out.     Ten  to  tw^elve  drops  usually  suffice. 

In  cutting  the  pill  cylinder  use  the  same  plan  as  with  compound  cathar- 
tic pills  if  the  pill-tile  scale  has  not  twenty-five  spaces.  Use  lycopodium 
as  a  dusting-powder. 

Coating  the  pills  does  not  Weld  handsome  results;  in  fact,  no  pill  coating 
can  be  well  done  without  special  appliances.  (See  p.  308.)  In  this  special 
case  the  coating  is  not  put  on  to  enhance  the  appearance  of  the  pill,  but 
to  protect  it  from  atmospheric  action  (p.  312).  In  coating,  put  pills  in 
small  dish,  pour  on  ten  to  tw^enty  drops  of  the  tohi  solution,  and  rotate 
until  dry.     Then,  if  necessary^  add  more  tolu  solution  and  rotate  further. 

PUT  UP  CORSEALS 

Pulvensed  sugar, , 6  Gm* 

Put  up  in  six  conseals  (No.  1  sise)  by  directions  found  on  oonseal 

apparatus.     (See  p.  297.) 

MAKE  LOZENGES  OF  POTASSIUM  CHLORATE 

Recipe,— PoUssium  chlorate,  in  fine  powder 1.8    Gm. 

SufOTf  in  fine  powder - , 7.2    Gm. 

Tragacanth,  in  fine  powder 03^  Gm. 

Water,  a  suflidpnt  quantity,  

To  make. .   12  trochea. 

Mix  the  sugar  with  the  tragacanth  by  trituration  in  a  mortar  j  then 
transfer  the  mixture  to  a  sheet  of  paper,  and  by  means  of  a  bone  spatula 
mix  with  it  the  potassium  chlorate,  being  careful  to  avoid  unneceesary 
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trituration  or  pressure  which  might  cause  the  mixture  to  ignite  or  explode. 
Lastly,  form  a  mass  with  water  and  divide  into  twelve  troches. 

Remarks  on  Process, — ^The  recipe  just  given  is  similar  to  but  not  identi- 
cal with  that  given  in  the  present  edition  of  the  pharmacopceia.  The 
two  recipes  should  be  carefiilly  compared  by  the  student. 

Beware  of  trituration  of  dry  potassium  chlorate  with  sugar  or  other  oxi- 
dizable  substances,  as  a  frightful  explosion  is  apt  to  occur.  Hence  the 
pharmacopoeia  directs  mixing  these  ingredients  on  paper  with  bone  spat- 
ula. A  metallic  spatula  can  be  used,  however,  if  one  is  cautious  in  the 
manipulation. 

Working  the  powders  into  a  mass  can  be  safely  done  with  mortar  and 
pestle,  provided  the  mass  is  well  moistened.  Do  not  use  too  much  wat^, 
however,  lest  a  very  soft  mass  results — 1  mil  should  suflBce. 

Roll  out  the  nuiss  as  if  it  were  biscuit  dough,  but  do  not  roll  too  thin. 
In  making  twelve  lozenges  the  mass  is  generally  rolled  out  broad  enough 
comfortably  to  cut  eight  lozenges.  The  scraps  are  then  worked  up  and 
rolled  out  so  that  three  lozenges  can  be  cut,  and  the  scraps  now  remaining 
should  be  just  enough  to  make  the  twelfth  lozenge — no  more,  no  Ie». 

Both  pills  and  lozenges  should  be  air-dried  before  putting  away.  If 
bottled  while  moist,  they  will  grow  moldy. 

MAKB  BELLADONNA  SUPPOSTTORIBS 

Extract  of  belladonna 0.32 

Oil  of  theobroma 10.00 

Make  five  suppositories. 

Weigh  the  extract  out  on  a  piece  of  paper  and  transfer  by  means 
of  a  spatula  to  the  point  of  the  pestle,  and  make  into  paste  with  about 
five  drops  water  in  a  warm  mortar. 

In  the  meanwhile  melt  the  oil  of  theobroma  in  small  evajx)rating  dish 
on  water-bath,  and  when  completely  fused,  pour  about  one-tenth  of  the 
oil  into  warm  mortar  containing  the  extract.  Triturate  until  a  complete 
blending  of  the  oil  and  the  extract  takes  place,  and  then  transfer  the  stiD 
liquid  mass  into  the  rest  of  the  oil  of  theobroma  in  the  dish,  carefully 
scraping  all  from  mortar  and  pestle  by  means  of  spatula. 

Mix  the  extract  thoroughly  with  the  molten  oil  of  theobroma  by 
stirring  the  glass  rod,  and  remove  from  water-bath,  and  when  the  fir^ 
signs  of  congealing  show,  pour  the  mixture  into  the  thoroughly  chiDed 
molds,  keeping  the  extract  suspended  by  constant  stirring  while'  pouring 
into  mold.  Then  let  mold  stand  quietly  on  the  ice  until  solidification  fa 
complete,  after  which  remove  the  suppositories  from  the  mold. 

Remarks. — The  extract  used  in  suppositories  should  be  soft  extract, 
not  the  powdered  form. 

Fusing  the  oil  of  theobroma  should  be  at  a  low  temperature.  Heat- 
ing too  high  gives  the  mass  a  fried  smell. 

Do  not  pour  into  molds  while  the  mass  is  hot.  Just  before  it  congeab 
is  the  proper  time. 

Stir  mass  while  pouring,  else  the  extract  will  not  be  uniformly  dis- 
tributed. 

Have  molds  on  ice  at  least  a  half-hour  before  pouring  mass  in.  To  get 
good  results,  the  molds  must  be  thoroughly  chilled. 

Have  interior  of  molds  perfectly  dry  and  dean  when  mass  is  poured  in. 
If  such  is  the  case,  there  is  no  need  of  using  lycopodium  to  dust  inside  of 
mold. 


The  mass,  €m  congealing,  if  molds  are  well  chilled,  contracts  and  looeeoi 
from  molds  with  smooth,  shiBing:  surface.  In  this  case  suppositoriee  can 
be  removed  from  mold  by  gentle  tappixifz;.  If  they  stick*  slight  downward 
pressure  from  the  top  usually  loosens  thenu  If  they  stick  more  tena- 
ciously, the  molds  must  be  cautiously  opened  and  the  suppositories 
removed  by  pressing  from  tip  upward. 

//  the  suppositoncs  stick  to  mold^  it  is  due  either  to  insufficient  chilling 
of  molds  before  melted  mass  is  poured  in  or  to  dirtiness  of  molds. 

Most  suppository  molds  hold  20  grains  of  oil  of  theobroma*  This 
must  be  considered  in  making  suppositories  and  the  amount  of  oil  of  theo- 
broma  added  in  making  the  mass  should  be  just  enough  to  fiU  the  molds, 

MAKE  SUPPOSITORIES  BY  HAND 

Oil  of  theobroniii . .8  Gm* 

Castor  oil . .  , ,  , q.a. 

Grate  or  slice  the  oil  of  theobroma  in  thin  sha\nngs  and  put  into 
mortar;  add  about  five  drops  of  alcohol  and  thus  pulverize  by  intervene 
tion.  Then  add  five  drops  castor  oil  and  work  into  mass  as  if  making 
pills.  Place  finished  mass  on  pill-tile,  dust  with  lycopodium,  and  roll 
out  to  mark  8  on  scale  on  pill-tile.  Cut  the  cylinder  in  half  and  shape 
each  half  into  a  double  cone  by  rolling  gently  with  spatula.  Then  cut 
each  double  cone  in  half,  and  we  have/a«r  suppositories. 

Remarks. — This  method  does  not  >-ield  as  handsome  a  product  as 
those  made  b>'  fusion,  but  it  has  the  advantage  of  being  applicable  in 
all  cases. 

Avoid  contact  of  the  mass  mth  the  hand,  as  the  oil  of  theobroma  melts 
at  temperature  of  the  body. 

In  shaping  the  mtppomtory,  if  found  more  convenient,  the  mass  can 
be  directly  divided  into  four  parts  by  measuring  on  pilMileorby  weighing. 
and  each  part  made  into  a  cone. 

These  pure  hxUter  of  cocoti  suppomtorie^  are  given  merely  for  practice. 
Of  course,  in  actual  business,  they  wA\  be  directed  blended  with  some 
medicinal  constituents. 

MAKE  COMPRESSED  SUPPOSITORIES 

Take  oil  of  theobroma  q.s.  (say  10  Gm.).  Powder  with  alcohol,  put 
into  suppository  machine,  and  press  into  both  the  rectal  and  the  Ixxugje 
mold.     For  picture  of  mold,  see  p.  326. 

Remarks. — ^Note  what  is  said  just  above  as  to  fact  that  in  actual 
business  the  oil  of  theobroma  is  always  prescribed  combined  with  some 
medicinal  constituent. 


BIACE  GLYCERHi  SUPPOSITORIES 


Rtdpe^—GXfcetisk 

Monohydrated  sodium  cmrboomte 
Steanc  acid 

Water     


6*00  Gm. 
a  10  Gm. 
0,40  Gm. 
IvOO  mU 


41 


To  make , . .  8  suppoeitonw. 

Dissolve  the  raonohydrated  sodium  carbonate  in  the  water  and  add 
it  to  the  gl^Terin,  contained  in  a  dish,  on  a  water-bath;  add  the  stearic 
acid,  and  heat  the  mLxture  carefully  until  carbon  dioxide  ceases  to  be 
evolved  and  the  liquid  in  clear.  Then  pour  the  melted  nuiss  into  suitable 
molds,  remove  the  suppositories  when  they  are  completely  cold,  and  pre- 
serve them  in  tightly  stoppered  glass  vessels. 
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Remark  on  Process. — The  recipe  just  given  is  similar  to  but  not  identi- 
cal with  that  given  in  the  present  edition  of  the  pharmacopoeia.  The 
two  recipes  should  be  carefully  compared  by  the  student.  The  manu- 
facture of  these  suppositories  involves  a  chemical  action,  the  sodiiun 
carbonate  reacting  with  the  stearic  acid  to  form  sodium  stearate,  and  with 
this  the  glycerin  blends,  thereby  producing  a  solid  suppository  containing 
about  six-sevenths  its  weight  of  glycerin. 

Weigh  the  glycerin  in  small  evaporating  dish,  and  to  it  add  the  sodium 
carbonate  and  later  the  stearic  acid. 

Be  sure  the  sodium  carbonate  is  crystaUine  and  nKytiohydrated.  The 
efflorescent  salt  works  poorly. 

Shave  the  stearic  a^cid  into  thin  pieces  with  knife  or  spatula  before 
putting  into  glycerin. 

Heat  Carefully. — Experience  shows,  however,  at  this  stage,  that  the 
heat  of  a  water-bath  scarcely  suffices,  so  when  the  sodium  carbonate 
is  dissolved,  remove  from  •  water-bath  to  wire  gauze,  dry  the  bottom 
of  dish,  and  heat  very  cautiously  until  reaction  ceases.  VnlH  escape  af 
carbonic  acid  gas  has  ceased. 

Sodium  carbonate  plus  stearic  acid  or  any  other  acid  gives  off  CO; 
gas,  and  forms  a  salt  of  the  added  acid. 

Stir  very  slightly  in  making,  and  that  only  with  glass  rod,  merely 
enough  to  aid  the  CO2  in  escaping.  If  stirred  vigorously,  the  mass  ^ill 
become  mixed  with  air  and  will  not  be  clear. 

The  mass  must  be  dear  when  poured  into  molds,  else  the  finished 
suppositories  will  be  opaque. 

Pour  into  Suitable  Molds. — Note  that  the  finished  suppositor}'  ^ 
weigh  over  3  Gm.,  about  twice  the  ordinary  rectal  suppository.  Hence 
the  ordinary  mold  will  not  do.  For  practice,  however,  the  mass  may  be 
poured  into  the  smaller  mold,  thus  making  a  suppository  half  the  official 
size.  In  this  case,  as  in  belladonna  suppositories,  the  mold  miist  be  thor- 
oughly chilled  by  placing  on  ice,  and  the  mass  must  be  almost  ready  to 
congeal  when  poured  in. 

Removing  these  suppositories  from  the  mold  by  tapping  will  not  work; 
the  molds  must  be  opened  and  the  suppositories  removed  by  pressing 
from  tip  upward. 

MAKE  COLD  CREAM 

Recipe. — Spermaceti 6.86  Gm. 

White  wax 6.00  Gm. 

Expressed  oil  of  almond 28.00  Gm. 

Sodium  borate,  in  fine  powder 0.86  Gm. 

Stronger  rose  water 9.60  Gm. 

To  make  about . .     60  Gm. 

Reduce  the  spermaceti  and  the  white  wax  to  fine  sha\dngs»  and 
melt  them  at  a  moderate  heat;  add  the  expressed  oil  of  almond  and  stir, 
continuing  the  heat  until  the  mixture  is  uniform;  then  gradually  add  the 
stronger  rose  water,  previously  warmed,  and  in  which  the  sodium  borate 
has  been  dissolved,  stirring  the  mixture  rapidly  and  continuously  until 
it  congeals  and  becomes  of  uniform  consistence. 

When  this  ointment  is  to  be  used  as  a  vehicle  for  metallic  salts.,  the 
sodium  borate  should  be  omitted. 

Remarks  on  Process. — ^The  recipe  just  given  is  similar  to  but  not  identi- 
cal with  that  given  in  the  present  edition  of  the  pharmacopceia.  The 
two  recipes  should  be  carefully  compared  by  the  student. 
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Melt  the  spermaceti  and  white  wax  in  pint  evaporating  dish,  and  to  it 
add  the  oil  of  almond. 

Diasolvc  the  borax  in  the  rose  water  in  Erlenmeyer  flask,  and  this  solu- 
tion should  be  almost  as  warm  as  the  mijred  fats.  If  it  is  cold,  the  sper- 
maceti will  separate  as  if  curdled. 

Do  not  warm  the  rose  water  enough  to  drive  off  its  odor,  however. 
The  finished  cold  cream  is  not  highly  perfumed.  If  more  odor  18  desired, 
add— 

Oil  rose ,....*.  iO  dn^pe  ] 

Oil  lemon ^ . .  6  drnpa  \  to  each  pound. 

Oil  bergamot 4  rlrope  J 

The  oils  should  be  added,  not  alcoholic  solutions  of  them. 

This  cold  cream  turns  rancid  quieJdy,  and  should,  therefore,  be  sold 
only  when  fresh.  For  a  permanent  cold  cream  white  paraffin  oil  is 
substituted  for  oil  of  almond.  This  subsiitiUe  mii^  not,  however^  be  dis- 
pensed  as  an  official  cold  cream. 

MAKE    BLUE    MASS 

fte^n^w.— Mercury S.3  Gm. 

Glycyrrhiza,  in  No.  60  powder  1.0  Cm, 

AJthsea,  in  No.  60  powder 1.5  Gm. 

Glycerin  0.9  Gm. 

Honey  of  rose  3.3  Gm* 

To  make       10  Gtn. 

Triturate  the  mercury  with  the  honey  of  rose  until  it  is  extinguished, 
and  globules  of  mercury  are  no  longer  visible  under  a  lens  magnifying 
at  least  ten  diameters.  Add  the  glycerin,  then  the  glycyrrhiza  and  alt  heap 
gradually,  and  continue  the  trituration  until  the  mass  is  homogeneous. 
Keep  the  protluct  in  well-dojied  containers. 

Remarks  on  Process. — The  recipe  just  g:iven  is  similar  to  but  not  identi- 
cal with  that  gi%^en  in  the  present  edition  of  the  pharmacopoeia.  The 
two  recipes  should  be  carefully  compared  by  the  student. 

Triturate  the  mercury  with  the  honey  of  rose  in  a  mortar  until  e^tingtushed 
— that  is,  until  no  mercury  globules  are  seen  and  a  thin  gray  paste  results- 
If  trituration  is  stopped,  however,  the  mercury  ^vill  run  together* 

Add  the  rest  of  the  honey,  the  glycerin  and  the  powdered  drugs  and  then 
t  riturate  \dgorously .  This  has  the  effect  of  coating  each  globide  of  mercury 
with  the*  powder^  thus  preventing  one  from  running  into  the  other. 

Triturate  until  no  globules  are  seen  under  glass  magnifying  ten  diametere 
^that  is,  making  tilings  look  ten  times  their  real  size.  To  accomplish 
this  usually  takes  a  half  hour's  trituration. 


MAKE  EMULSION  OF  COD  LTVEE  OO.. 

I,  By  rontinental  Met  hoc!  I 

Cod  liver  oil 

Water. 

Powdered  Aca<'tH 


30     indtf 

15     mila 

7.5  Gm, 

60     roil* 


Water,  f»>*rup,  iind  flavor,  ta  mAkc. . 

Put  the  acacia  in  a  dr>*  mortar  and  add  all  the  oil,  triturating  the 
mixture  well.  Then  add  the  water  (15  mils)  all  at  once  and  triturate 
vigorously  until  a  creamy  emulsion  n-*^ults.  I^astly,  add  syrup  5  mils, 
flavor  to  taste,  and  add  water  to  make  GO  mils. 
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Remarks. — The  theory  of  emulsions  is  similar  to  that  of  making  blue 
mass  and  other  preparations  of  free  mercury,  the  oil  being  broken  into 
fine  globules  by  trituration  and  each  globule  immediately  coated  with  a 
layer  of  gummy  substance,  thus  preventing  adjacent  globules  from  run- 
ning together. 

The  two  methods  of  emulsification  are  called  the  English  and  the 
Continental  processes  (see  p.  260),  and  the  above  recipe  is  by  the  Conti- 
nental process,  and  practically  that  recognized  by  the  present  pharma- 
copoeia (p.  137). 

Note  the  proportions  essential  to  a  successful  Continental  emulsion: 
4,  2,  and  1;  4  parts  of  oil,  2  parts  of  water,  and  1  part  of  gum. 

ForflavoTf  the  pharmacopoeia  directs  ^o  of  1  per  cent,  of  methyl  sal- 
icylate gaultheria,  or  an  appropriate  quantity  of  any  other  flavor  may  be 
used.  The  finished  acacia  emulsion  is  almost  too  thick  for  practical  use 
and  contains  too  large  amount  of  acacia. 

The  English  emulsion  can  be  made  from  less  gum,  the  sole  advantai^ 
the  process  possesses. 

When  oil,  gum,  and  water  are  triturated  a  few  minutes,  a  whit-e  emulsion 
should  result,  the  desired  effect  being  indicated  by  a  characteristic  crack- 
Ung  sound  as  the  mixture  is  triturated.  If  this  crackling  sound  is  not 
heard,  and  if  the  mixture  has  a  greasy,  "pearly"  appearance,  it  meam 
that  the  oil  is  not  emulsified — that  the  emulsion  is  "split." 

Do  not  Throw  Away  a  Split  Emulsion. — Make  up  another  batch  as 
a  nucleus,  and  gradually  incorporate  the  split  emulsion,  when  the  entire 
quantity  will  be  emulsified.  There  is  no  better  emulsifier  than  a  good 
emulsion. 

HAKE  FLASK  EMULSION  OF  COD  LIVER  OIL 

Powdered  tragacanth I  Gm. 

Gelatin,  in  No.  80  powder 1  Gm. 

Cod  liver  oil 20  mils 

Water,  flavor,  etc.,  to  make 40  mils 

Put  the  powders  in  a  dry  Erlenmeyer  flask,  add  the  oil  and  shake, 
then  add  15  mils  water,  and  shake  when  an  emulsion  results. 

Remarks. — This  formula  was  devised  to  replace  a  class  of  flask 
emulsifiers  introduced  a  few  years  since,  and  containing  the  two  question- 
able substances — saponin  and  saccharin. 

It  is  given  merely  as  an  illustration  of  this  kind  of  work  and  is  not 
recommended.  To  make  a  good  emulsion  one  should  be  willing  to  dirty 
a  mortar. 

It  also  shows  that  almost  any  gummy  substance  can  be  used  a8  ao 
emulsifier. 

HAKE  EGG  EMULSION  OF  COD  LIVER  OIL 

Glycerite  of  yolk  of  egg  (U.S.P.  1890) 10  mils 

Cod  liver  oil 30  mils 

Syrup 6  mDa 

Brandy 10  mils 

Water 4  mils 

Pour  the  glycerite  into  mortar,  and  add  the  oil  little  by  little,  witb 
constant  trituration  until  completely  emulsified.  Then  add  the  other 
ingredients  in  the  order  named. 

Renuuks. — ^This  preparation  is  emulsified  by  use  of  yolk  of  egg,  an 
emulsion  of  egg  fat  with  the  albuminoids.  It  is  an  illustration  of  the 
ii  "the  best  emulsifier  is  a  perfect  emulsion." 
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Be  carefvl  to  add  oil  gradiuiUy,  else  the  emtUsum  may  split.  The 
addition  of  the  last  portions  of  oU  may  make  the  product  almost  too 
Btiflf  to  work,  in  which  event  add  a  few  drops  of  water,  say,  1  mil.  In 
laboratory  work  omit  the  brandy  from  this  recipe. 

The  best  flavor  for  this  is  a  compound  tincture  of  cardamom  not  colored 
with  cochineal.    One-half  mil  suffices  with  the  above  quantity. 

HAKE  EKULSION  OF  iUKPUNllNE 

Powdered  tragacanth 2  Gm. 

Put  in  dry  8-ounce  wide-mouthed  bottle,  corked  and  add — 

Oil  of  turpentine 16  mils 

Then  add  water 30  mila  and  shake. 

The  finished  emulsion  can  be  diluted  with  water  and  flavored  to  any 
strength  directed  by  the  physician. 

Remarks. — This  is  not  the  recipe  provided  by  the  present  pharma- 
copceia  for  official  emulsion  of  oil  of  turpentine  (p.  263),  in  which  acacia 
is  used  as  the  emulsifying  agent,  and  expressed  oil  of  almond  used  to  make 
a  more  stable  emulsion. 


CHAPTER  LX 
CHEMICAL  PREPARATIONS 

MAKE  SOLUTION  OF  SODA.  U.SJ>..  IMO 

Recipe. — Sodium  carbonate 42.6  Gm. 

Lime 12.6  Gm. 

Distilled  water,  a  sufficient  quantity. 

Dissolve  the  sodium  carbonate  in  100  mils  of  boiling  distilled  water. 
Slake  the  lime  with  about  7}^  mils  of  distilled  water,  then  mix  it  well 
with  100  mils  of  distilled  water,  pour  the  mixture  into  a  tared  flask,  and, 
having  heated  it  to  boiling,  gradually  add  to  it  the  solution  of  sodium 
carbonate  and  boil  during  ten  minutes.  Then  add  enough  distilled 
water  to  the  flask  to  make  the  contents  weigh  250  Gm.,  and  set  the  flask 
aside,  well  stoppered,  until  the  contents  are  cold.  Lastly,  strain  the 
liquid  through  linen,  set  it  aside  in  a  well-stoppered  bottle  until  it  has 
become  clear  by  subsidence,  and  separate  the  clear  solution  by  decanta- 
tion  or  by  means  of  a  siphon. 

Explanation. — Monohydrated  sodium  carbonate,  U.S.P.  IX,  18.4 
Gm.  can  be  used  instead  of  the  above  amount  of  crystalline  sodium  car- 
bonate.    The  chemical  reaction  in  this  process  is  as  follows: 

Ca(()H),     +     Na,CO,      =     NaOH     -h     CaCO,. 

The  result  of  the  reaction  is  a  liquid  containing  sodium  hydroxide 
in  solution,  and  a  sediment  consisting  of  calcium  carbonate  (precipitated 
chalk). 

The  equation  given  above  is  purposely  left  incomplete.  Complete 
this  so  that  the  amount  of  each  element  on  the  two  sides  of  the  sign  of 
equality  is  the  same. 

Again,  the  equation  does  not  represent  the  truth  as  far  as  the  con- 
stituents directed  by  the  U.S.P.  is  concerned.  Lime  is  not  calcium  hy- 
droxide, but  is  calcium  oxide,  the  hydroxide  being  produced  only  after 
shaking  the  lime,  the  reaction  being  CaO+HjO«Ca(OH)i. 
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Again,  the  sodium  carbonate  directed  above  is  not  the  exsiccated 
NasCOs,  but  the  crystalline  salt  containing  ten  molecules  of  water  of 
crystallization.     So  the  real  reaction  runs: 

CaO     +     H,0     +     Na,CO,10HiO     =     NaOH     +     CaCO^ 

Be  sure  to  complete  this  equation  before  proceeding  further.  (See 
p.  400.) 

Calculations, — Figure  out  molecular  weight  of  the  five  substances  in 
above  equation,  viz.: 


Ca 
O 


H 
O 


atomic  weight 
atomic  weight 


Ca         =    1  X 

O  -    1  X 

CaO    molecular  weight 


atomic  weight 
atomic  weight 


H, 
O 


2 
=     1 


HsO  molecular  weight 


Na    atomic  weight  = 

C      atomic  weight  = 

O      atomic  weight  = 

HjO  molecular  weight  = 


Na,       =    2  X 
C  =     1  X 

O,  =    3  X 

lOHjO  -  10  X 


NasCOslOHsO  molecular  weight 


Na  atomic  weight 
O  atomic  weight 
H      atomic  weight 

NaOH   molecular  weight  = 


Na 

O 

H 


=     1 

-  1 

-  I 


NaOH  molecular  weight  — 

— .    The  actual  weight   of    NaOH  produced 
from  above  equation  is  this  molecular  weight  times  the  number  of  molecules  produced 


Ca  atomic  weight 
C  atomic  weight 
O      atomic  weight 


Ca 
C 


=  1  X 
-  1  X 
=    3  X 


CaCOi  molecular  weight  = 


Now  write  the  equation  last  given  with  the  correct  number  of  mol^ 
cules,  and  place  under  each  substance  the  figures  expressing  the  molecuUr 
weights,  or,  in  case  more  than  a  molecule  of  a  substance  is  involved,  the 
combining  weights.    Then  reckon  out  the  following  problems: 

1.  How  many  grammes  absolute  sodium  hydroxide  in  250  Gm.  of  5 
per  cent,  solution  of  soda? 

2.  How  many  grammes  of  lime  (CaO)  and  of  crystallized  sodium  car- 
bonate (Na2C03+  IOH2O)  needed  to  make  80  Gm.  absolute  soda  (NaOH  ' 

3.  How  many  grammes  of  lime  and  of  crystalline  sodium  carboDite 
needed  to  make  12.5  Gm.  absolute  soda? 

If  monohydrated  sodium  carbonate  is  used,  the  equation  will  nin: 

CaO     +    H,0     +     Na,CO,H,0     -     NaOH     +     CaCO,. 

(Complete  this  equation). 

The  molecular  weight  calculation,  as  far  as  the  sodium  carbonate  is 
concerned,  will  be: 


Hh^^    For 


Na  atomic  weight 
C  atomic  weight 
O  atomic  weight 
H^  molecular  weight 


Na. 

-2X  — 

C 

-IX  — 

0, 

-3X  - 

Hrf) 

-1  X  — 

NaiCOiH^  moleciilar  wei^t  -  - 

For  table  of  atoinic  weights,  see  p.  352. 
Vor  oomjglete  figuring  of  molecular  weights,  see  p.  363. 
drtaflw  of  balancing  equations,  see  p.  400. 
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Remarks  on  Process. — Dissolve  the  sodium  curbonate  in  pint  flask,  and 
when  solution  is  complete,  put  into  an  8-ounce  wide-mouthed  bottle* 
Filter  only  if  necessary — if  containing  dirt* 

Be  sure  that  the  sodium  carbonate  is  not  effloresced.  For  this  reason  the 
non-efflorescent  monahydrated  sodium  carbonate  is  better. 

Slake  the  lime  by  placing  a  lump  in  a  mortar  and  adding  the  water, 
drop  by  drop^  so  it  can  be  absorbed  by  the  lime. 

Better  do  this  Imfore  dissolving  the  sodium  carbonate,  as  with  the 
small  amount  of  hme  used  the  slaking  will  take  some  time.  Do  not  ex- 
pect the  generation  of  a  large  amount  of  heat  in  slaking  the  minute  quan- 
tity of  lime.  Heat  is  developed,  but  in  scarcely  appreciable  quantity. 
Slaking  of  the  lime  may  be  hastened  by  warming  mortar  on  radiator. 

When  the  lime  is  slaked^  it  will  crumble  t-o  a  powder.  This  takes,  with 
the  small  amount  of  lime  employed,  fifteen  minutes  to  a  half -hour.  When 
lime  is  slaked,  mix  it  well  with  water.  That  is,  triturate  mth,  say,  75  mils 
of  the  water,  making  a  milky  paste  (milk  of  lime) ;  pour  this  into  ilask, 
and  wash  mortar  and  pestle  with  the  other  25  mils  water,  pouring  washings 
into  flask  containing  the  milk  of  lime. 

Be  sure  to  tare  fia^h  liefore  pouring  in  the  milk  of  lime.  The  rest  of  the 
directions  given  abo\'e  need  no  special  remarks,  except  the  statement 
that — 

The  finished  product  is  fiot  to  be  filtered:  at  leaiSt.  through  paper,  as  the 
alkali  will  eat  the  paper.  Asbestos  wool  can  be  used,  however,  a  bit  of 
this  inserted  into  funnel  as  if  it  were  a  plug  of  cotton.  The  pharmaco- 
pceia,  however,  directs  dceantation. 

LThe  precipitated  chalk  is  to  be  throum  awayt  as  it  cannot  be  freed  from 
the  alkali  except  by  e.vtraordinary  effort. 


MAKE  SOLUTION  OF  CHLORINATED  SODA 

Bedpt, — Monohydrated  sodium  carbonate 8.fi  Gm* 

Chlorinated  lime 9-0  Gm. 

Water,  a  dullicient  quantity. 


To  make . 


100  Gm. 


Triturate  the  chlorinated  lime  (which  should  contain  not  leas  than  30 
per  cent,  of  available  chlorine)  with  20  niils  of  water,  gradually  added. 
until  a  uniform  mixture  results.  Allow  the  heavier  particles  to  subside, 
and  transfer  the  thinner,  supernatant  portion  to  a  filter.  Then  triturat'e 
the  residue  again  with  20  mils  of  water,  transfer  the  whole  to  the  filter,  and, 
when  the  liquid  has  drained  off,  wash  the  filter  and  contents  with  10  mils 
of  water.  Dissolve*  the  monohydrated  sodium  carbonate  in  30  mils  of 
hot  water,  and  add  this  solution  to  the  previously  obtained  filtrate  con- 
tained in  a  suitable  vessel.  Stir  or  shake  the  mixture  thorouiB^hly,  and,  if 
it  should  become  gelatinous,  warm  the  vessel  very  gently  until  the  pre- 
cipitate subsides.  Then  transfer  the  mixture  to  a  new  filter,  and,  when 
no  more  liquid  drains  from  it»  wash  the  filter  and  contents  with  enough 
water  to  make  the  product  weigh  100  Gin.  Keep  the  solution  in  well- 
stoppered  l>otUrs,  protected  from  light,  and  in  a  cool  place. 

Explanation*— The  chemical  reaction  involved  in  the  above  process 
runs  in  two  equations,  since  the  chlorinated  lime  employed  ia  a  mixture 
"  calcium  hypochlorite  and  calcium  chloride; 
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Equation  A: 

Calcium  Sodium  Calcium                   Sodium 

hypochlorite  plus  carbonate  give     carbonate  plus  hvpochlorite 

C5a(0Cl),       +  Na,CO,  -         CaCO,  +         N'aOa. 

Equation  B: 

Calcium  Sodium              Calcium  Sodium 

chloride  plus   carbonate  give  carbonate  plus    chloride 

CaCl,  +      Na,CO,      =       CaCO,  -\-        NaCl. 

The  result  of  the  reaction  is  a  liquid  containing  sodium  hjTpochlorite 
and  sodium  chloride  in  solution  and  calcium  carbonate  (precipitated 
chalk)  as  a  sediment. 

The  equations  given  above  are  purposely  left  incomplete.  Complete  these, 
so  that  the  amount  of  each  element  on  the  two  sides  of  the  sign  of  equality 
is  the  same. 

CalcuUdions. — Chlorinated  lime,  being  of  variable  quality,  the  molecu- 
lar quantities  cannot  be  conveniently  worked  out. 

However,  figure  out: 

How  many  grammes  of  chlorine  in  9  Gm.  of  30  per  cent,  chlorinated 
lime? 

How  many  grammes  of  chlorine  in  100  Gm.  of  2.4  per  cent,  solution 
of  chlorinated  soda? 

Comparison  of  these  figures  will  show  that  the  phannacopoeial  process 
anticipates  the  conversion  of  the  chlorinated  lime  into  solution  of  chlo- 
rinated soda  with  the  loss  of  but  10  per  cent,  of  the  volatile  chlorine— a 
thing  that  is  thoretically  possible,  but  rarely  practically  attained. 

Remarks  on  Process. — The  recipe  of  the  present  pharmacopcm 
differs  from  the  one  given  above  in  the  fact  that  chlorinated  lime  is  made 
into  a  paste  with  water  and  to  this  unfiltered  paste  the  sodium  carbonate 
solution  is  added,  after  which  the  mixture  is  filtered.  This  improvement 
was  suggested  by  the  writer  and  his  co-workers.  (See  bibliography 
on  p.  388.) 

Put  chlorinated  lime  in  mortar  and  triturate  with  the  water. 

The  thinner  supernatant  portion  (see  p.  142)  contains  the  soluble  part 
of  the  chlorinated  lime,  and  this  is  passed  through  the  filter  first.  This 
is  an  illustration  of  decantation. 

The  heavier  particles  are  triturated  with  more  water,  adding  the  water 
gradually  with  firm  pressure  of  the  pestle  in  order  to  reduce  particles  to  a 
pasty  condition. 

Pour  the  entire  paste  on  thefiUer,  and  thus  dissolve  the  soluble  portion 
left  in  the  chlorinated  lime  after  the  first  washing. 

Use  the  last  10  mils  water  to  wash  out  mortar  and  to  extract  the  in- 
soluble part  of  the  chlorinated  lime  contained  on  the  filter. 

Dissolve  the  sodium  carbonate  in  the  water  in  pint  flask,  and  to  tlu5  add 
the  chlorinated  lime  filtrate. 

If  gelaiinousy  warm,  but  that  only  slightly,  lest  a  large  amount  of 
chlorine  be  driven  off. 

Filter  mixture  into  a  tared  8-ounce  wide^mouthed  botUe.  Both  solution 
of  chlorinated  soda  and  also  chlorinated  lime  contain  chlorine  in  a  form 
so  loosely  combined  that  the  gas  easily  escapes.  Hence  in  the  entire 
process  care  should  be  taken  to  avoid  undue  exposing,  either  to  the  air  or 
to  heat. 

MAKE  AMMOmUH  SULPHATE 

Ammonia  water  (10 per  cent.) d40gnanBor gm. 

Diluted  sulphuric  acid  (10  per  cent.) QSOgrainsor gm. 
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Place  the  ammonia  water  in  a  pint  evaporating  dish,  add  the  sulphuric 
acid  gradually  until  faintly  acid  to  litmus-paper,  using  more  than  the 
amount  given  above  if  necessary. 

Then  add  extra  anunonia  water,  drop  by  drop,  until  alkaline  to  litmus- 
paper.     Place  dish  on  wire  gauze  and  evaporate  to  dryness. 

EzplanatioiL — This  process  gives  us  an  illustration  of  a  simple  reaction, 
viz. :  ammonia  plus  sulphuric  acid  gives  ammonium  sulphate. 

Express  this  reaction  by  equation,  writing  the  formula  of  each  of  the 
compounds  mentioned  above  and  the  number  of  molecules  of  each  sub- 
stance entering  the  equation. 

Calculations. — Next  work  out  molecular  weight  of  each  of  the  above 
compounds  (as  shown  in  solution  of  soda),  and  through  these  molecular 
weights  answer  the  following  problems: 

1.  How  many  grammes  ammonia  gas  and  absolute  sulphuric  acid  are 
needed  to  make  132  grains  of  ammonium  sulph&te? 

2.  How  many  grains  of  10  per  cent,  ammonia  water  and  of  10  per 
.cent,  sulphuric  acid  are  needed  to  make  132  grains  of  ammonium  sulphate? 

Remarks  on  Process. — Convert  grains  into  grammes  by  dividing  by 
15.432. 

Add  (he  acid  gradually  to  the  ammonia,  as  the  reaction  is  apt  to  be 
quite  violent. 

LdtmuS'paper  (see  p.  358). 

In  testing  with  litmus-paper  dip  a  glass  rod  into  the  liquid  and  thus 
bring  one  drop  of  the  liquid  on  the  piece  of  litmus-paper  moistened  with 
water.     Never  dip  the  litmus-paper  into  the  mixture. 

Add  add  until  faintly  acid — that  is,  it  may  chance  that  the  theoretic 
quantities  given  above  may  not  yield  exact  results,  due  to  some  variation 
in  strength  of  either  acid  or  alkali.  In  such  cases  we  therefore  look  for 
results  rather  than  figures,  and  use  an  extra  quantity  of  the  ingredients 
to  get  the  results,  if  necessary. 

Thus,  if  after  adding  the  directed  quantity  of  acid,  the  mixture  is  still 
alkaUne  (until  a  drop  turns  red  litmus  blue),  add  acid  until  faintly  acid 
(turns  blue  litmus  red). 

Usually,  after  the  acid  is  added,  the  reaction  will  be  distinctly  acid,  as 
the  ammonia  is  more  apt  to  lose  strength  on  standing  than  is  the  acid. 
If  such  is  the  case,  add  ammonia  until  the  mixture  is  distinctly  alkaline — 
until  a  drop  turns  red  litmus-paper  blue. 

Be  sure  to  have  evaporating  mixture  alkaline.  An  excess  of  acid  will 
spoil  the  product;  an  excess  of  alkali  will  have  no  hurtful  result,  since 
the  excess  of  ammonia  will  be  driven  off  as  the  salt  reaches  dryness. 

Evaporate  to  dryness,  but  do  not  continue  heat  after  drj^ness — as  the 
ammonium  sulphate  is  volatile. 

MAKE  AMMONIUM  IODIDE 

Potassium  iotiide H  troy  ounce  or Gm. 

Ammonium  sulphate 109  Krains  or  Gm. 

Water J4  nuidounce  or  mils 

Put  salts  in  Erlenmeyer  flask,  add  the  water  while  boiling,  stir  well,  and 
let  cool.  Then  add  1  drachm  alcohol,  cool  the  mixture  with  ice  or  running 
water,  and  throw  the  mixture  on  funnel  plugged  with  cotton.  When 
the  liquid  has  filtered  through,  wash  precipitate  with  1  drachm  of  a  mix- 
ture, consisting  of  alcohol,  I  part,  water,  2  parts.  Then  put  filtrate  in 
pint  evaporating  dish,  and  evaporate  solution  rapidly  to  dryness,  stirring 
constantly. 
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Explanation. — In  this  process  a  double  decomposition  occurs  between 
the  potassium  iodide  and  ammonium  sulphate,  whereby  potassium  sul- 
phate and  ammonium  iodide  are  formed. 

EqiuUian: 

EI     +     (NH4),S04 

Complete  this  equation. 

Calculation. — Figure  out  molecular  weights  of  each  of  the  above  sub- 
stances, and  from  the  molecular  weights  learn  the  weights  by  which  the 
two  chemicals  combine.     Then  solve  the  following  problems: 

1.  How  much  potassiimi  iodide  and  ammonium  sulphate  are  needed 
to  make  290  grains  of  ammonium  iodide? 

2.  How  much  potassium  iodide  and  ammonium  sulphate  are  needed 
to  make  218  grains  of  ammonium  iodide? 

Compare  these  figures  with  above  recipe,  and  see  how  closely  they 
agree. 

Remarks  on  Process. — ^Looking  at  the  explanation  of  the  chemistry 
of  the  process,  we  see  that  the  products  of  the  reaction  between  potas- 
sium iodide  and  ammonium  sulphate  are  potassium  sulphate  and  ammo- 
nium iodide.  Now  it  chances  that  both  of  these  chemicals,  like  the 
substances  from  which  they  are  made,  are  soluble  in  water.  How  are  we 
to  obtain  the  ammoniimi  iodide  we  desire  free  from  the  potassium 
sulphate? 

In  all  manufacturing  chemistry  effort  is  made  to  get  all  the  reactum 
products  save  the  one  we  desire  in  some  form  different  from  the  one  we 
want. 

Thus,  in  making  solution  of  soda,  we  choose  as  the  sodium  ingredient 
sodium  carbonate,  knowing  that  that  would  produce  with  the  lime  iDsolu- 
ble  calcium  carbonate,  thus  leaving  the  soda  itself  in  the  solution,  free 
from  any  other  substance.  Again,  if  we  want  an  insoluble  body,  say. 
precipitated  chalk,  we  try  to  get  the  other  reaction  products  in  a  soluble 
form.     (See  p.  456.) 

In  the  ammonium  iodide  we  cannot  think  of  any  salt  we  can  use  that 
will  obtain  for  us  the  second  reaction  product  in  insoluble  form.  Evefy 
combination  we  think  of  will  yield  some  chemical  soluble  in  water,  even 
as  is  ammonium  iodide.  Therefore,  we  have  to  devise  some  way  of  sepa- 
rating the  iodide  from  the  potassium  sulphate,  and  we  accomplish  this 
bv  use  of  alcohol,  in  which  the  iodide  is  freely  soluble,  while  the  sulphate 
dissolves  but  slightly. 

Filter  through  funnel  plugged  with  cation,  even  as  you  did  granulated 
ferrous  sulphate.     (See  p.  973.) 

Evaporate  rapidly y  as  the  product  is  quite  unstable,  easily  giving  up 
its  iodide  and  becoming  brown.  For  this  reason,  during  evaporation,  it 
is  advisable  to  add  a  drop  of  ammonium  sulphide  test  solution,  from  time 
to  time,  to  prevent  decomposition. 

MAKE  PREOPrrATED  CHALK 

Marble 10  Gm. 

Put  in  beaker  and  add  a  mixture  of — 

Hydrochloric  acid 23  Gm. 

\Vater 45  i 


Watch  eflfervescence,  and  when  solution  is  complete,  filter  into  another 
beaker.     Then  add  a  solution  of: 

Monohydrated  sodium  carbomite 12.4  Gm. 

Water 90  mils 
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Stir,  let  precipitate  subside,  then  decant  supernatant  liquid,  add  more* 
water,  and  finally  precipitate  on  to  a  plain  filter  and  continue  washing 
until  wash  liquor  no  longer  gives  precipitate  with  either  catcium  chloride 
solution  or  silver  nitrate  solution.     Then  let  precipitate  dry. 

Explanation.^This  procei^s  is  in  two  stages. 

First,  the  insoluble  marble  (crude  calcium  carlionate)  is  dissolved  in 
hydrochloric  acid,  forming  soluble  calcium  chloride  with  the  evolution  of 
carbon  dioxide,  viz. : 

Equation  A: 


Water. 


Complete  this  equation. 

The  dissolving  of  marble  by  hydrochloric  acid  is  for  the  purpose  of 
purification,  it  being  easier  to  purify  substances  when  in  solution  than  in 
solid  form.  Thf^  solution  of  calcium  chloride  is  then  treated  with  sodium 
earlionate,  when  calcium  carbonate  (precipitated  chalk)  separates  out, 
while  sodium  chloride  goes  into  solution. 

The  reaction  is: 

Equation  B: 


Calcium 

Hydrochloric 

Calcium 

Carbon 

carbonate 

plus        acid        give 

chloride 

plus 

dioxide 

plus 

CuCO, 

+         HCl 

+ 

+ 

Calcium 

Sodium 

Calcium 

Sodium 

chloride 

plus 

carbonate 

give 

carbonate 

plus 

chloride. 

CaCl, 

-h 

NajCO,H,0 

+ 

Complete  this  equation. 

Calculations, — First,  the  manufacture  of  calcium  chloride*  Work 
out  the  molecular  weights  of  calcium  carbonate,  hydrochloric  acid,  and 
calcium  chloride,  and  place  under  equation  given  above.  Then  solve  the 
following  problems: 

1.  How  many  grammes  of  absolute  (IDO  per  cent,)  hydrochloric  acid 
needed  to  combine  with  100  Gm.  of  calcium  carbonate? 

2.  How  many  grammes  of  3L9  per  cent,  hydrochloric  acid  needed  to 
combine  with  100  Gni.  of  calcium  carlx)nate? 

3.  How  many  grammes  of  calcium  chloride  will  be  made  from  100 
Gm,  of  calcium  carbonate? 

4.  How  many  grammes  of  3L9  per  cent,  hydrochloric  acid  needed  to 
combine  with  10  Gm.  calcium  carbonate? 

Compare  these  figures  with  the  recipe  given  above. 

Now  let  us  calculate  the  manufacture  of  calcium  carbonate.  Work 
out  molecular  weights  of  calcium  chloride,  calcium  carbonate,  and  mono- 
hydrated  sodium  carlK)nate,  and  place  these  molecular  weights  under  the 
equation  (B)  given  above*     Then  solve  the  following  problems: 

L  How  many  grammes  of  calcium  carbonate  can  be  made  from  111 
Om.  of  calcium  chloride? 

2  How  many  grammes  of  monohydrated  sodium  carbonate  needed  to 
combine  111  Gra.  of  calcium  chloride? 

3,  How  many  grammes  of  calcium  carbonate  can  be  made  from  1 1. 1 
(im.  of  calcium  chloride? 

4.  How  many  grammes  of  crystalline  ittodium  carbonate  needed  to 
comljine  11,1  Gm.  of  calcium  chloride? 

Compare  these  figures  with  that  of  the  recipe  given  above. 
Remarks  on  Process,^ — The  solution  of  the  marble  and  the  precipita- 
tion of  the  chalk  are  explained  fully  enough  in  recipe. 

63 
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Decant  supernatant  liquid.  Supernatant  liquid  is  the  clear  liquid 
resting  above  precipitate.  Decant  it  by  gently  tilting  beaker,  being 
careful  to  keep  precipitate  resting  quietly  at  bottom  of  beaker.  Use 
guiding  rod  if  desired.     (See  p.  129.) 

Wash  precipitate  to  remove  all  soluble  salts,  be  they  either  calcium 
chloride  or  sodium  carbonate.  If  the  former  is  present,  the  silver  nitrate 
will  give  a  white,  curdy  precipitate;  if  sodium  carbonate  is  there,  the 
calcium  chloride  will  give  a  white  precipitate.  If  both  are  washed  out 
and  only  water  passes  through  the  precipitated  chalk,  it  will,  of  course, 
produce  no  precipitate  with  either  reagent. 

Dry  the  precipitate  as  you  did  the  granulated  salts  (see  p.  972),  only, 
if  desired,  more  heat  can  be  used  than  with  them — even  the  heat  of  a 
radiator  or  a  drying  oven. 

XIAKE  EFFERVESCENT  SODIUM  PHOSPHATE 

Exsiccated  sodium  phosphate 5    Gm. 

Sodium  bicarbonate 11.9  Gm. 

Tartaric  acid,  dried  and  powdered 6.3  <im. 

Citric  acid,  in  effervescent  crystals 4,1  Gm 

Powder  the  Citric  Acid  and  mix  it  intimately  with  the  Exsiccated  Sodium 
Phosphate  and  Tartaric  Acid,  then  thoroughly  incori>oratc  the  Sodium  BicarboDAte. 

Place  the  mixed  powders  on  a  plate  of  glass  or  in  a  suitable  dish,  in  an  ovea 
heated  to  between  93*  and  104'*C. 

When  the  mixture  has  acquired  a  moist  consistence,  by  the  aid  of  careful  manipu- 
lation with  a  wooden  spatula,  rub  it  through  a  No.  6  tinned-iron  sieve,  and  dry  the 
granules  at  a  temperature  not  exceeding  54**C.  Keep  the  product  in  wcll-«toppered 
bottles. 

Chemical  Explanation. — In  the  recipe  just  given  the  exsiccated  so- 
dium phosphate  is  mixed  with  sodium  bicarbonate,  tartaric  and  citric 
acids  and  the  mixture  is  then  warmed  until  it  becomes  doughy,  when  it  is 
granulated  by  rubbing  through  a  coarse  sieve.  Heat  produces  a  doughy 
mass  because  of  the  presence  of  water  of  crystallization  in  the  citric  acid, 
H3CeH607+H20,  the  amount  being  sufficient  to  soften  the  mixture  with- 
out very  serious  loss  of  carbon  dioxide. 

The  dry  granules  contain,  beside  sodium  phosphate,  particles  of 
sodium  bicarbonate,  tartaric  acid  and  citric  acid,  and  perhaps  a  smaD 
amount  of  the  sodium  salt  of  the  two  acids  just  mentioned.  It  is  designed 
however,  to  have  the  two  acids  and  the  bicarbonate  rest  side  by  aide  in 
uncombined  form.  As  soon  as  the  dried  granules  are  thrown  into  water 
the  three  chemicals  combine  with  violent  effervescence  (liberation  d 
carbon  dioxide)  as  shown  in  the  following  equations: 


Sodium                      Citric 

Sodium 

Carbon 

bicarbonate    plus        acid 

give 

citrate 

plus 

dioxide 

plus 

wtXrt 

NaHCOa         +     H,CeH»07 

=s 

+ 

-f 

Sodium                   Tartaric 

Sodium 

Carbon 

bicarbonate    plus        acid 

give 

tartrate 

plus 

dioxide 

plus 

witer 

NaHCOa        +     H,C4H40. 

= 

-f 

+ 

Complete  these  equations. 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not 
identical  with  that  given  in  the  present  edition  of  the  pharmacopoeia. 
The  two  recipes  should  be  carefully  compared  by  the  student. 

Thoroughly  mix  the  four  chemicak,  sodium  phosphate  and  bicarbonM, 
tartaric  and  citric  acids,  by  trituration  in  a  mortar. 
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The  sodium  phosphate  must  be  exsiccated,  since  the  crystalline  salt  con- 
tains 60  per  cent,  of  water,  which  would  cause  undue  eflfervescence  of  the 
mass  during  mixing  and  granulating.  Dried  tartaric  acid  must  likewise 
be  used. 

Soften  the  mixed  powders  by  VHirming  in  an  oven  between  93**  and  104**C. 
as  mentioned  above,  the  water  of  crystallization  in  the  citric  acid  is 
just  sufficient  to  cause  an  interaction  between  the  chemicals  with  a  re- 
duction of  the  softening  point  of  the  mixture. 

Push  moist  mass  through  clean  coarse  sieve,  letting  granules  fall  on  paper 
placed  beneath. 

Dry  granules  by  placing  paper  on  radiator  and  put  into  dry  bottle 
without  great  delay. 

KAKE  SYRUP  OF  LIKE  (U.SJ>.  VHI) 

Recipe. — Lime 6.6  Gm. 

Sugar 86.0  Gm. 

Water,  a  sufficient  quantity, 


To  make. .  .   100  mils 

Slake  the  lime  by  the  addition  of  4  mils  of  water  with  the  aid  of  heat, 
then  mix  it  and  the  sugar  thoroughly  in  a  mortar,  so  as  to  form  a  homo- 
geneous powder;  add  the  mixture  to  50  mils  of  boiling  water,  contained  in 
a  bright  copper  or  tinned-iron  vessel,  and  boil  for  five  minutes,  constantly 
stirring.  Dilute  the  liquid  with  sufficient  water  to  make  it  measure  95 
mils,  and  filter  through  white  paper,  closely  covering  the  funnel  during 
filtration.  Then  add  through  the  filter  enough  water  to  make  the  prod- 
uct measure  100  mils,  and  mix  thoroughly.  Keep  syrup  in  well-stoppered 
bottles. 

Chemical  Explanation. — ^Lime  is  only  sparingly  soluble  in  water, 
lime  water,  the  saturated  solution,  containing  only  one-sixth  of  1  per 
cent,  of  lime. 

On  the  other  hand,  lime  is  quite  soluble  in  water  if  first  combined  with 
sugar;  for,  in  this  case,  a  chemical  combination  takes  place  between  the 
lime  and  the  sugar.  Such  combination  is  called  calcium  saccharate, 
although  this  is  scarcely  correct,  inasmuch  as  sugar  contains  no  acid,  but 
is  an  aldehyde  or  ketone  alcohol,  and  the  calcium  compound  is,  there- 
fore, similar  to  sodium  alcoholate  (see  p.  591)  and  sodium  carbolate  (see 
p.  687). 

Since  the  chemistry  of  this  calcium  saccharate  is  rather  vague,  no 
attempt  will  be  made  to  work  out  the  equation  of  manufacture. 

Remarks  on  Process. — The  bright  copper  vessel  can  be  a  well-scoured 
copper  water-bath.  Porcelain  dish  not  advisable,  since  the  lime  will 
attack  the  glazing. 

Filter  diluted  liquid  through  white  paper.  The  filtrate  should  be  per- 
fectly transparent,  and  must  be  returned  through  filter-paper  until  it  is 
clear. 

Strain  through  piece  of  mvslin  previously  well  wetted  with  water. 

In  evaporating  filtrate  do  not  let  it  get  too  concentrated,  for  then  there 
results  a  sticky  mass,  which  is  difficult  to  remove. 

In  boiling^  the  solids  with  water,  be  sure  to  add  extra  water  to  make 
up  for  loss  of  water  through  evaporation.  If  this  is  not  heated,  a  sticky 
and  difficultly  soluble  mass  results. 
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KAKE  SOLUTION  OF  ZINC  CHLORIDE 

Aecipe.— Zinc,  granulated 12.0  Gm. 

Hydrochloric  add 42.0  Gm* 

Nitric  add 0.6  Gm. 

Predpitated  zinc  carbonate 0.6  Gm. 

Distflled  water,  a  sufficient  quantity. 

To  make  about ...   60  Gm. 

To  the  zinc,  contained  in  a  glass  or  porcelain  vessel,  add  8  mils  of  dis- 
tilled water;  then  gradually  add  the  hydrochloric  acid,  and  digest  until 
reaction  ceases  and  the  acid  is  saturated.  Pour  off  the  solution,  add 
the  nitric  acid,  and  heat  the  solution  at  a  temperature  not  exceeding 
115°C.,  until  a  portion,  if  removed  and  cooled,  solidifies.  Allow  it  to 
cool,  and  dissolve  the  solidified  mass  in  a  sufficient  quantity  of  distOled 
water  to  make  the  product  weigh  50  Gm.  Then  add  the  precipitated 
zinc  carbonate,  agitate  the  mixture  occasionally  during  twenty-four 
hours,  and  set  it  aside  imtil  it  has  become  clear  by  subsidence.  Finally, 
separate  the  clear  solution  by  decantation  or  by  means  of  a  siphon. 

Chemical  Explanation. — Zinc  chloride  is  made  by  treating  zinc  with 
hydrochloric  acid,  the  reaction  being  as  follows: 

Zinc  plus  Hydrochloric  acid  give  Hydrogen  plus  Zanc  chloride. 
Zn     +  HCl  =  + 

Complete  this  equation. 

As  this  solution  is  supposed  to  be  made  from  commercial  zinc,  and  as 
this  lAsrmUy  contains  iron,  the  iron  chloride  produced  when  such  metal  is 
dissolved  in  hydrochloric  acid  must  be  removed  from  the  solution.  Thi? 
is  accomplished  by  adding  nitric  acid,  evaporating  the  solution,  and  finally 
fusing  the  dry  mass.  Neither  nitric  acid  nor  fusion  affects  the  anc 
chloride,  while  nitric  add  and  fusion  convert  the  ferric  chloride  into  insolu- 
ble ferric  oxide,  and  when  the  fused  mass  is  treated  with  water,  the  anc 
chloride  dissolves,  leaving  the  ferric  oxide  as  an  insoluble  residue. 

The  solution  is  too  caustic  to  be  filtered  through  paper,  so  the  fenir 
oxide  is  removed  by  sedimentation,  precipitated  zinc  carbonate  betng 
added  to  aid  in  the  clarification. 

Calculations. — Figure  out  the  molecular  weights  of  hydrochloric  add 
and  of  zinc  chloride,  and  give  the  atomic  weight  of  zinc,  and  with  these 
figures  work  out  the  following  examples: 

1.  How  many  grammes  of  zinc  and  absolute  (100  per  cent.)  hydro- 
chloric acid  needed  to  make  136  Gm.  zinc  chloride? 

2.  How  many  grammes  of  31.9  per  cent,  hydrochloric  acid  needed  to 
make  136  Gm.  zinc  chloride? 

3.  How  much  zinc  chloride  in  50  Gm.  solution  of  zinc  chloride,  U.S.P., 
if  this  solution  contains  50  per  cent,  of  the  salt? 

4.  How  much  zinc  and  32  per  cent,  hydrochloric  acid  needed  to  make 
25  Gm.  of  zinc  chloride? 

5.  Then  how  much  zinc  and  32  per  cent,  hydrochloric  acid  needed  to 
make  50  Gm.  solution  of  zinc  chloride,  U.S.P.? 

Compare  with  quantities  given  in  above  recipe. 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not 
identical  with  that  given  in  the  present  edition  of  the  pbarmaoopcnk 
The  two  recipes  should  be  carefully  compared  by  the  student. 

Place  zinc  in  Erlenmeyer  flask,  and  add  thereto  the  water  and  the  aekL 
DigeH  mixture  by  letting  stand  several  hours  in  a  warm  place— «ay,  on 


CHEMICAL   PREPARATIONS 


997 


a  radiator  or  at  back  of  stove.  Note  evolution  of  hydrogen  gas  as  the 
zinc  dissolves  in  the  hydrochloric  acid. 

Faur  off  solution  (instead  of  filtering)  into  a  beaker  or  8-oiince  wide- 
mouthed  bottle,  and  evaporate  to  dryness  in  small  evaix>rating  ilish  on 
sand-bath.  If  the  dish  is  not  large  enough  to  hold  all  the  solution  at  one 
time,  add  part  at  first,  and  when  this  has  evaporated,  add  the  rest.  When 
mass  is  dry, 

Fu5€  mutioiisly,  so  as  t-o  not  exceed  the  pharmacopceia!  temperature, 
else  the  zinc  chloride  loses  chlorine  and  decomposes.  A  thermometer  is 
not  necessary,  however,  if  the  mass  is  cautiously  fused  over  a  Bunsen 
burner. 

Dissolve  fused  mass  in  about  25  mils  distilled  water,  and  transfer  to 
tared  Erlenmeyer  flask.  Wash  out  dish  with  5  to  10  mils  water,  and  use 
this  water  for  bringing  the  weight  of  the  solution  in  Erlenmever  up  to  50 
Gm. 

Separate  char  solution  by  decaniation.  A  syphon  is  suitable  only  when 
a  large  quantity  is  made. 


MAKE  SOLUTION  OF  TERSULPHATE  OF  IRON 


R§€ipc. — Ferrous  sulphate^  in  dear  crystals. 

Sulphuric  Acid       

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity, 


62.5  Gm. 
12.0  Gm. 


To  make, .  .  125  Gm. 


rAdd  the  sulphuric  acid  to  about  30  mils  of  distilled  water  in  a 
capacious  porcelain  dish^  heat  the  mixture  to  nearly  IWC,  then  add  7 
Gm*  of  nitric  acid,  and  mix  well.  Divide  the  ferrous  sulphate,  coarsely 
powdered,  into  four  equal  portions,  and  add  these  portions,  one  at  a 
time,  to  the  hot  liquid,  stirring  after  each  addition  until  effervescence 
o^ses.  When  all  the  ferrous  sulphate  is  dissolved,  if  the  solution  has 
acquired  a  black  color,  add  nitric  acid,  a  few  drops  at  a  time,  heating  and 
stirring  until  it  no  longer  causes  red  fumes  to  be  evolved,  and  the  solution 
assumes  a  clear,  reddish-brown  color;  then  boil  the  liquid  until  it  is  free 
from  nitric  acid.  Lastly,  add  enough  distilled  water  to  make  the  product 
weigh  125  Gm,     Filter  if  necessary. 

Chemical  Explanation.— This  solution  is  prepared  by  the  oxidation  of 
green  ferrous  sulphate,  FeSO^,  to  red-brown  ferric  sulphate,  Fe3(S04)3, 
through  oxidizing  action  of  nitric  acid  in  the  presence  of  sulphuric  acid, 
The  need  of  this  extra  sulphuric  acid  is  shown  in  comparison  of  the  for- 
mulas of  ferrous  sulphate  and  ferric  sulphate  respectively: 

Ferrous  sulpfuUe.  Ferric  sulphiiU. 

FeS04  Fe,rSOi). 

2FeS04  or  Fei(S04)t  in  ohanicinK  to  Fea(SO«)i, 

requiring  an  extra  SO^  group. 

The  oxidizing  action  of  nitric  acid  is  fully  explained  on  p.  390,  and  there 
it  is  shown  that  every  two  molecules  of  nitric  acid  give  three  atoms  of 
ox>'gen  in  oxidations.  With  these  hints  construct  the  equation  repre- 
senting the  reaction,  viz.: 

Ferrous  sulphate  plus  sulphuric  acid  plus  nitric  acid  equals  ferric 
sulphate  plus  nitrogen  dioxide  plu.s  water. 

Note  that  the  red  fumes  given  off  during  the  reaction  are  not  NtOii 
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but  are  N2O4,  which  is  formed  the  moment  the  colorless  gas  NA, 
comes  in  contact  with  air,  viz. : 

N,0,    +    O,    =    N,04. 

Calculations. — Figure  out  molecular  weight  of  crystallized  ferrou? 
sulphate  (FeS047H20),  sulphuric  acid,  nitric  acid,  and  ferric  sulphate, 
and  with  these  figures  work  out  the  following  examples: 

1.  How  many  grammes  crystalline  ferrous  sulphate,  100  per  cent, 
sulphuric  acid,  and  100  per  cent,  nitric  acid  needed  to  make  1200  Gm.  of 
ferric  sulphate? 

2.  How  many  grammes  94  per  cent,  sulphuric  acid  needed  to  make 
1200  Gm.  of  ferric  sulphate? 

3.  How  many  grammes  68  per  cent,  nitric  acid  needed  to  make  1200 
Gm.  of  ferric  sulphate? 

4.  How  many  grammes  of  ferric  sulphate  are  contained  in  125  Gm. 
of  solution  of  ferric  sulphate,  U.S.P.,  which  is  about  36  per  cent.  Fe- 
(SOOa? 

5.  How  many  grammes  of  crystalline  ferrous  sulphate,  94  per  cent. 
sulphuric  acid,  and  68  per  cent,  nitric  acid  needed  to  make  45  Gm.  ferric 
sulphate? 

6.  Then  how  many  grammes  of  these  three  constituents  needed  to 
make  125  Gm.  of  solution  of  ferric  sulphate,  U.S.P.? 

Compare  with  quantities  in  official  recipe. 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not 
identical^  with  that  given  in  the  present  edition  of  the  pharmacopoeia. 
The  two*  recipes  should  be  carefully  compared  by  the  student. 

Mix  sulphuric  add  and  water  in  tared  pint  evaporating  dish,  carefully 
pouring  acid  into  water  and  not  the  reverse. 

Add  the  ferrous  sulphate  gradually,  letting  reaction  end  before  adding 
another  of  the  four  portions. 

Add  the  nitric  acid  fairly  generously.  If  you  get  an  excess,  it  can  be 
driven  ofif  by  heating  mixture.  Do  not  add  too  much,  however,  as  it  wiD 
be  wasteful  of  the  acid,  and  will  also  require  long  heating  to  drive  it  all  off. 

If  the  liquid  is  black,  it  means  an  insufficiency  of  nitric  acid.  Add  some, 
and  the  red  tint  will  come,  accompanied  by  evolution  of  N1O4  fumes. 

Boil  until  free  f ram  nitrous  odor,  that  is,  the  choking  odor  of  nitric  arid 
and  of  N2O4.     Experience  will  readily  teach  you  the  odor. 

Add  water  to  make  product  weigh  125  Gm.  To  do  this  easily,  be  sure  to 
tare  the  dish  before  starting. 

MAKE  SOLUTION  OF  FERRIC  OTRATE 

Recipe. — Solution  of  ferric  sulphate 42.0  Gm. 

Citric  acid 16.0  Gm. 

Ammonia  water 44.0  mils 

Water,  a  sufficient  quantity, 

To  make ...  60  Gm. 

Mix  the  ammonia  water  with  150  mils  of  cold  water,  and  the  solutioo 
of  ferric  sulphate  with  500  mils  of  cold  water.  Add  the  latter  solutioD 
slowly  to  the  diluted  ammonia  water,  with  constant  stirring.  Pour  the 
mixture  on  a  wet  muslin  strainer,  and  allow  the  liquid  to  run  off  and  the 
precipitate  to  drain.  Then  remove  the  moist  mass  from  the  strainer, 
mix  it  well  with  300  mils  of  cold  water,  again  ix)ur  it  on  the  strainer,  and 
let  it  diain.    Repeat  this  washing  with  several  successive  p(xtioos  of 
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cold  water  in  the  same  manner,  until  the  washings  cease  to  produce  more 
than  a  slight  cloudiness  with  barium  chloride  test-solution.  Then  allow 
the  precipitate  to  drain  completely,  transfer  it  to  a  porcelain  capsule,  add 
the  citric  acid,  and  heat  the  mixture,  on  a  water-bath^  to  60?C.  stirring 
constantly  until  the  precipitate  is  dissolved.  Lastly,  filter  the  liquid, 
and  evaporate  it,  at  the  above-mentioned  temperature,  until  it  weighs 
50  Gm. 

Chemical  Explanation. — This  is  substantially  the  recipe  given  in  the 
present  edition  of  the  National  Formulary.  The  first  stage  of  the  process 
of  the  precipitation  of  ferric  hydroxide  from  the  solution  of  ferric  sulphate 
is  by  the  following  reaction : 


Ferric 

Ammonium                 Ferric 

Ammonium 

sulphate 

plus    hydroxide     give    hydroxide 

plus    sulphate. 

Fe,(S04). 

+        NH4OH 

+ 

Complete  this  equation. 

The  ferric?  hydroxide  is  freed  from  ammonium  sulphate  by  washing 
with  water,  and  is  then  treated  with  citric  acid,  which  converts  the  moist 
ferric  hydroxide  into  solution  of  ferric  citrate,  viz. : 


Ferric 

Citric 

Ferric 

hydroxide 

plus 

acid          give 

citrate 

plus 

Fe,(OH). 

+ 

H,CeH»07        = 

+ 

Water. 
H,C.H»07       =  + 

Complete  this  equation. 

Calculations. — As  the  ferric  citrate  is  a  rather  variable  product,  con- 
taining excess  of  citric  acid,  attempts  to  figure  out  proportions  by  molecu- 
lar weights  are  of  no  avail. 

Remarks  on  Process. — Place  the  diliUed  ammonia  in  a  quart  fruit-jar, 
and  pour  therein  the  solution  of  ferric  sulphate  diluted  with  500  mils  of 
water.  Note  the  red-brown  ferric  hydroxide  precipitates  as  a  magma 
(p.  145).     Note  that  this  is  an  antidote  for  arsenic  (p.  515). 

Pour  mixture  on  wet  muslin  strainer,  spread  upon  a  straining  rack. 
Unless  the  strainer  is  of  fine  mesh,  the  precipitate  will  run  through.  If 
too  fine,  the  draining  will  be  a  slow  operation.  In  large  operations  it  is 
well  to  have  three  strainers  on  racks  placed  one  above  the  other,  and  the 
magma  is  poured  into  the  upper  one.  Most  of  the  precipitate  which 
passes  through  the  upper  strainer  is  caught  by  the  middle  one,  and  what- 
ever does  get  through  the  middle  one  is  caught  by  the  lowest  one.  In 
laboratory  work  the  laying  of  a  6-inch  filter-paper  flat  on  the  strainer 
holds  the  magma  excellently.  Collect  drippings  in  pint  evaporating  dish 
and  return  to  stramer  whatever  passes  through  containing  magma.  The 
drippings  should  be  clear  and  colorless. 

Remove  mass  from  strainer  while  washing.  This  part  of  the  pharmaco- 
pcuial  process  is  a  smeary  process  in  the  laboratory  operation.  In  large 
operations,  where  the  strainer  is  fine  duck  attached  to  the  frame,  the 
magma  can  be  easily  scrap)ed  from  the  strainer  with  a  big  spoon;  but  in  the 
laboratorj^  process  it  is  usually  better  to  wash  magma  while  on  the  strainer, 
and  that  either  with  a  syphon  (p.  130)  or  by  continuous  washing  with 
inverted  flask  (p.  128).  In  washing  thus,  be  careful  not  to  disturb  the 
magma  so  that  it  will  run  through  strainer. 

Wash  until  drippings  give  no  precipitate  with  barium  chloride.  That 
is,  until  free  from  ammonium  sulphate. 

Transfer  magma  to  porcelain  capsule — that  is,  to  evaporating  dish,  by 
scraping  off  the  strainer  with  spatula  or  with  a  spoon. 
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Do  not  heat  magma  and  citric  aad  above  60°C. — that  ia>  even  the  fuH 
heat  of  a  water-bath  is  apt  to  decompose  the  citrate. 

Filter  aohUton  and  evaporate  in  tared  pint  evaporating  dish* 

MAKE  SCALED  PERJttC  CITRATE  (D^P.  Vm» 
Reeipt. — Solution  of  ferric  citrate  35  Gm. 

Evaporate  the  ;^ohition  on  a  water-bath^  at  a  ternperaiure  not  exceed* 
ing  60**C.,  to  the  conmsteiiee  of  syrup,  and  spread  it  on  platen  of  glasa.  so 
that*  when  dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stoppered  bottles,  protected  from  light. 

Remarks  on  Process, — Solution  of  ferric  citrate  (U.S.P*  1890}  is  at>otit 
60  per  cent,  solid  ferric  citrate,  and  the  25  Gm.  should^  therefore,  >ieJd 
about  12*^  Gni.  of  the  scaled  salt. 

Evaporate  at  low  ternperatnre  (60°C\)  to  avoid  decomposition* 

Spread  syrupy  liquid  on  sheet  of  glass  or  on  a  pill-tile*  Be  sure  to 
spread  thinly,  using  glass  rod  in  getting  layer  smooth.  If  poured  or 
thickly,  opaque  scales  result. 

Ltare  liquid  on  plates  until  perfectly  dry^  using  no  heat  wtuiUfver. 
Artificial  heat^ — even  a  ratliutoi* — causes  blisters. 

//  properly  prepared^  the  dry  salt  tnU  scale  off  the  pilUtile  without  scrap- 
ing, and  that  in  the  form  of  beautiful  shining  garnet  scales. 

Iron  and  ammonium  citrate  V,S.P.  is  made  similarly,  the  only  dilfereivoe 
being  the  addition  of  ammonia  water  to  the  solution  of  ferric  citrate  before 
sealing. 

MAKE  miASS  OF  FEJMtOUS  CARBONATE 

Rstipe, — ^Perrous  sulphate,  in  clear  cr>'t»tiLifl 20.0  Gm. 

Monohydrated  sodium  carboflAte.. . ......  9.2  Gm« 

Clftfified  honey  . . , . , 7.6  Gm. 

Sugar,  in  coarse  powder* 60  Gm# 

Synip» 

Distilled  water,  each^  a  sufficient  quajitit>% 

To  make       20  Gm. 

Dissolve  the  ferrous  sulphate  and  the  monohydrated  sodium  csr» 
bonate,  each  separately,  in  40  mils  of  boilinj^  distilled  water,  and,  hav- 
ing added  4  mils  of  syrup  to  the  solution  of  the  iron  salt,  6iieT  both 
solutions,  and  allow  them  to  become  cold.  Introduce  the  solution  of 
monohydrated  sodium  carbonate  into  a  bottle  having  a  capadty  of 
about  100  mils,  and  gradually  add  the  solution  of  the  iron  salt,  rot^ltof 
the  bottle  constantly  or  frequently,  until  carbonic  acid  gas  no  loo«r 
escapes.  Add  a  sufficient  quantity  of  distiUed  water  to  fill  the  botw; 
then  cork  it  and  set  it  aside,  so  that  the  ferrous  carbonate  may  sulv 
side.  Pour  off  the  supernatant  liquid,  and,  having  mixed  syrup  and 
distilled  water  in  the  proportion  of  one  volume  of  syrup  to^  rdfHrl«<tci 
volumes  of  distilled  water,  wash  the  precipitate  with  the  mixtuie  by 
decantation  until  the  washings  no  longer  have  a  saline  taste.  DrttB 
the  precipitate  on  a  muslin  strainer,  and  express  as  much  of  the  wsler 
afi  possible.  Lastly,  mix  the  precipitate  at  once  with  the  honey  and 
miff^f  and,  by  means  of  a  water-bath,  evaporate  the  mixtm^  in  a  Uitd 
dish,  w*ith  constant  stirring,  until  it  is  reduced  to  20  Gm. 

Chemical  Explanation. — Wlien  solutions  of  ferrous  sulphate  and 
sodium  carbonate  are  mixed,  ferrous  carbonate  precipitates  in  U&a  form 
of  a  filate-gray  solid,  viz. : 
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FciTOUa                   Sodium                   Ferraus 

Bodiuiii 

sulphate       plus    carbonate     give    carbonate 

plufl 

aulphate. 

eSOJHtO     +    Na,00,H,0     = 

•f 

Complete  this  equation. 

Ferrous  carbonate  is  a  ver>''  unstable  substance ,f  beinjf  converted 
by  action  of  the  atmosphere  into  red-brown  Bubcarbonate  of  iron — a 
mixture  of  ferrous  carbonate  and  ferric  oxide.  This  change  will  be 
noted  during  the  manufacture  of  the  mass  in  all  portions  not  protected 
from  atmospheric  action* 

The  presence  of  saccharine  matter  retards  this  change,  and  this 
explains  wh}^  the  precipitate  is  washed  with  water  containing  syrup, 
and  why  the  finished  product  is  preserved  with  sugar  and  honey.  The 
precipitation  is  directed  to  be  performed  in  a  flask  which  is  to  be  kept 
closed  as  much  as  possible,  in  order  to  lessen  atmaspheric  action.  It 
will  be  seen  above  that  the  other  product  of  the  reaction  is  sodium 
sulphate,  and  the  precipitate  is  to  be  washed  free  from  this  with  water 
and  syrup. 

Cadculations. — The  pharmacopoeia  directs  that  the  mass  contains  at 
least  35  per  cent,  of  ferrous  carbonate  and  how  near  this  is  to  the  theo- 
retical amount,  the  following  calculations  will  show. 

Estimate  molecular  weight  of  crjstalline  ferrous  sulphate  (FeSO*- 
7HjO),  of  ftionohydrated  sodium  carbonate  (Xa^COsHiO),  and  of  ferrous 
carbonate,  and  from  the  figures  work  out  the  following  examples: 

L  How  many  grammcis  monohydrated  sodium  carbonate  will  com- 
bine with  278  Gni.  crystalUne  ferrous  sulphate? 

2.  How  many  grammes  ferrous  carbonate  can  l>e  made  from  278 
Gm.  crystalline  ferrous  sulphate? 

3.  How  many  grammes  of  monohydrated  sodium  carbonate  will 
combine  with  20  Gm.  of  crystalline  ferrous  sulphate? 

4.  How  many  grammes  ferrous  carbonate  can  be  made  from  20  Gm* 
crystalline  ferrous  sulphate? 

6.  How  many  grammes  of  ferrous  carbonate  should  there  be  in  20  Gm. 
mass  of  ferrous  carbonate? 

6.  Then  what  percentage  of  ferrous  carbonate  should  there  be  in 
mass  of  ferrous  c-arbonate? 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not 
identical  with  that  given  in  the  present  edition  of  the  pharmacoiKBia. 
The  two  recipes  should  be  carefuUy  compared  by  the  student. 

Dissolve  the  ferrous  sulphai^  in  water  in  one  beaker. 

Dissolve  the  sodium  carbmiate  in  water  in  the  other  beaker. 

Filter  the  sodium  carbonate  solution  into  Erlenraeyer  flask,  to  which 
a  cork  should  have  been  pre\iously  fitted. 

Filter  the  ferrous  ^dphate  solution  into  the  be-aker  just  emptied  after 
it  has  been  washed  and  dried. 

Cork  the  Erlenmeyer  flask  as  aoon  as  convenient,  after  adding  the 
ferrous  sidphate  solution,  but  l>e  careful  not  to  allow  enough  carbon 
dioxide  to  collect  to  explode  the  flask,  OiK*n  flask  from  time  to  time 
to  let  collected  gas  escape,  but  only  for  a  moment  each  time.  Be  sure 
to  fill  flask  with  water. 

Wash  precipitate  on  same  kind  of  strainer  used  for  ferric  hydrosdde 
in  making  ferric  citrate* 

Evaporate  mixture  in  tared  dish,  that  is,  in  an  evaporating  dish,  the 
wei^t  of  which  should  first  be  ascertained. 


, 
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MAKE  SYRUP  OF  FERROUS  IODIDE 

Recipe. — Iron,  in  the  fomi  of  fine,  bright  wire^  and  out  into 

small  pieces ...  1.25  Om- 

lodine 4.16  Gm, 

Diluted  hy|K>phosphorou8  add  2.00  mils 

Sugar 60.00  Gm- 

Dis tilled  water,  a  sufficient  quantity, 

Tu  make .        100  Gm. 

Introduce  the  iron  into  a  fla^k  of  thin  glas8^  having  a  capacity  o1 
about  50  mils,  add  to  it  15  mils  of  distilled  water,  and  afterward  the 
iodine.  Shake  the  mixture  occasionally,  checkinp;  the  reaction,  if  necee^ 
sary,  by  the  affusion  of  cold  water,  and,  when  the  solution  has  aequirt»d 
a  greenish  color  and  has  lost  the  odor  of  iodine,  heat  it  to  boiling  and 
add  at  once  5  Gm.  of  the  sugar;  when  this  has  dissolved,  filter  the  solution 
into  the  remainder  of  the  sugar  contained  in  a  porcelain  dish.  Rinse  the 
flask  and  iron  wire  with  12}  2  mils  of  distilled  water  and  pass  the  wash- 
ings through  the  filter  into  the  sugar.  Stir  the  mixture  with  a  porcelain 
or  wooden  spatula,  heating  the  liquid  on  a  water-bath  until  complete 
solution  is  effected,  and,  ha\ing  passed  the  svTup  through  a  clean  muslin 
strainer  into  a  tared  bottle,  add  the  diluted  hypo  phosphorous  acid  and 
sufficient  distilled  water  to  make  the  product  weigh  100  Gm» 

Chemical  Explanation. — Ferrous  iodide  is  made  by  the  direct 
bination  of  the  two  elements,  iron  and  iodine,  viz,: 

Iron     plus      Iodine        equal  Ferrous  iodide. 

Fe  +  I  = 

Complete  this  equation. 

Calculations, — Figure  out  the  atomic  and  molecular  weights  in* 
volved  in  the  above  equation,  and  then  solve  the  following  problems: 

1.  How  many  gramnjes  iron  needed  to  make  310  Cm,  ferrous  iodide? 

2.  How  many  grammes  iron  needed  to  make  5  Gm.  ferrous  iodide? 
3-  How  many  grammes  iodine  needed  to  make  310  Gm,  ferrous  iodide? 

4.  How  many  grammes  iodine  needed  to  make  5  Gm,  ferrous  iodide? 

5.  How  many  grammes  ferrous  iodide  in  100  Gm,  syrup  ferrous 
iodide  (5  per  cent.)? 

6.  Then  how  many  grammes  of  iron  and  iodine  needed  to  mjike  100 
Gm.  syrup  of  ferrous  iodide? 

7.  Compare  these  figures  with  amounts  given  in  official  recipe.  The 
slight  excess  of  iron  is  used  to  insure  complete  combination  of  the  iodine. 

Remarks  on  Process, — -The  recipe  just  given  is  similar  to  but  not 
identical  with  that  given  in  the  present  edition  of  the  pharmacopoda. 
The  two  recipes  should  be  carefully  compared  by  the  student. 

The  iron  ttsed  had  best  be  that  form  known  in  commerce  as  '^fsard 
t^^eth." 

Place  iron  either  in  Erlenmeyer  JlaJ<k  or  in  large  test-tube. 

After  adding  the  iodine  it  is  well  to  plug  fiask  with  a  pledget  of  cotUHi 
to  prevent  loss  of  iodine  by  volatilizaticm, 

//  reaction  is  shw  on  starting,  very  gentle  heat  may  be  employed 
I'er^  gentle  is  meant,  as  anything  more  will  causi^  loss  by  volatilizatiocu 

//  rcacHan  becomes  moknt,  check  it  by  holding  flask  under  running 
water. 

Have  the  migar  in  tared  innt  evaporeUing  dish,  as  finished  prodtiei 
must  l>e  brought  up  to  a  certain  weight. 
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Keep  in  completely  filled  bottles,  else  it  turns  brown  with  decomposition 
of  the  ferrous  iodide.     One-ounce  bottles  well  corked  are  indicated. 

HAKE  SOLUTION  OF  LEAD  SUBACETATE 

Recipe, — ^Lead  acetate 18  Gm. 

Lead  oxide 11  Gm. 

Distflled  water,  a  sufficient  quantity, 


To  make. . .   100  Gm. 

To  the  finely  powdered  lead  oxide  contained  in  a  porcelain  dish, 
of  about  half-liter  capacity,  add  slowly  and  in  portions,  with  constant 
stirring,  the  lead  acetate  which  has  been  previously  dissolved  in  70  mils 
of  boiling  distilled  water,  and  boil  the  Uquid  for  half  an  hour,  with  occa- 
sional stirring.  Finally,  when  cool,  filter  the  solution,  and  add  sufficient 
distilled  water,  which  has  been  previously  boiled  and  cooled,  to  make  the 
finished  product  weigh  100  Gm.  Keep  the  solution  in  well-stoppered 
bottles. 

Chemical  Explanation. — As  explained  on  p.  513,  a  '^sub"  salt  is  a 
basic  salt — that  is,  a  combination  of  a  salt  of  a  metal  with  the  oxide 
of  the  same  metal. 

In  the  preparation  under  consideration  the  ''sub"  salt  is  made  by 
direct  combination  of  the  salt  and  the  oxide,  lead  acetate  and  lead  oxide 
being  boiled  together  with  the  formation  of  lead  subacetate,  as  shown 
in  the  following  equation: 


Lead  acetate 

plus     Lead  oxide    give 

Lead  subacetate 

plus 

Water 

Fb(C,H,0,),3H,0 

+            PbO 

Pb,0(C,H,0,), 

+ 

3H.0. 

(Soluble.) 

(Insoluble. ) 

(Soluble.) 

Calculations. — Figure  out  molecular  weights  of  the  three  lead  prepa- 
rations given  above,  and  from  these  figures  work  out  the  following 
examples: 

1.  How  many  grammes  lead  acetate  needed  to  make  548  Gm.  lead 
subacetate? 

2.  How  many  grammes  lead  acetate  needed  to  make  25  Gm.  lead 
subacetate? 

3.  How  many  grammes  lead  oxide  needed  to  make  548  Gm.  lead 
subacetate? 

4.  How  many  grammes  lead  oxide  needed  to  make  25  Gm.  lead 
subacetate? 

5.  How  many  grammes  lead  subacetate  in  1(X)  Gm.  solution  of  lead 
subacetate  which  is  approximately  25  per  cent,  subacetate? 

6.  Then  how  many  grammes  of  lead  subacetate  and  lead  oxide 
needed  to  make  100  Gm.  solution  of  lead  subacetate? 

Compare  with  amounts  directed  in  official  recipe. 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not  iden- 
tical with  that  given  in  the  present  edition  of  the  pharmacopcpia.  The 
two  recipes  should  be  carefully  compared  by  the  student. 

Dissolve  lead  acetate  in  pint  flask. 

Pass  the  lead  oxide  throitgh  a  No.  80  siei>e  before  weighing,  then  put 
into  tared  pint  evaporating  dish. 

Boil  mixture  a  half-hour^  during  which  time  a  large  amount  of  the 
insoluble  lead  oxide  passes  into  the  soluble  lead  subacetate. 

All  the  lead  oxide  will  not  dissolve^  however,  and  that  is  the  reason 
an  excess  over  the  theoretic  amount  is  directed  in  official  recipe. 
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Add  hot  w(Uer  to  make  up  the  loss  of  evaporaiion,  otherwise  the  tsm- 
tore  will  evaporate  to  dryness  during  the  half-hour's  boiling, 

Make  finished  product  weigh  100  Gm.  by  adding  enough  freshly  bmled 
water.  Even  distilled  water  contains  carbon  dioxide  if  allowed  t^»  HtHti4, 
and  this  carbon  dioxide  will  precipitate  the  lead  as  lead  carbonate;  ao 
boil  the  water  to  drive  off  the  dissolved  carbon  dioxide  before  usiiifE  it  as 
a  diluent. 

Filter  in  closely  covered  funnel  and  keep  in  well-stoppered  bottUs  to 
prevent  atmospheric  action.  The  air  contains  carbon  dioxide,  and  this 
precipitates  the  lead,  as  naentioned  above. 


MAKE  LEAD  PLASTER,  U3,P. 


Jitfeipe.^Lead  oxide 
Olive  oil , 
Water,  a  sufRcieni  quantity. 


10  Cm* 
30  Om. 


Mix  the  lead  oxide,  previously  passed  through  a  No,  80  sieve,  inti- 
mately with  about  one-half  of  the  olive  oil,  by  trituration,  and  add  the 
mixture  to  the  rcmaitider  of  the  oil  contained  in  a  bright  copper  boiler 
of  a  capacity  equal  to  at  least  four  times  the  bulk  of  the  ingredients. 
The  add  5  mils  of  boiling  water,  and  boil  the  whole  together,  over  a 
fire,  constantly  stirring  with  a  wooden  spatula,  until  a  small  portion, 
when  dropped  into  cold  water,  is  found  to  tm  pliable  and  tenactatiB. 
From  time  to  time  add  a  little  water  to  replace  that  lost  by  evaporation. 
When  the  contents  of  the  boiler  have  acquired  a  whitish  color  and  are 
perfectly  homogeneous,  transfer  them  to  a  vessel  containing  warm  water, 
and  as  soon  as  the  mass  has  sufficiently  cooled,  knead  it  well  wuth  the 
water  so  as  to  remove  the  glycerin,  renewing  the  water  from  time  to  time 
as  long  as  it  may  be  nece^ssary.  Finally,  divide  the  mass  into  rolls  aC  j 
suitable  size. 

Chemical  Explanation,— As  learned  on  p,  G65  when  an  oil — wfaidi 
is  the  combination  of  glycerin  with  oleic  acid  and  other  acids — is  treated 
with  the  hydroxide  of  a  metal,  glycerin  is  set  free  and  a  metallic  oleate 
is  formed.  Thus,  if  an  oil  is  treated  with  soda  (NaOH),  sodium  oleate 
or  hard  soap  is  formed;  if  the  same  oU  is  treated  with  potassa  fKOH)» 
potassium  oleate  or  soft  soap  is  obtained. 

Therefore,  when  olive  oil  is  boiled  with  lead  oxide  in  the  prea&Ace 
of  water  (thus  forming  lead  hydroxide,  viz.,  PbO+HtO=*Pb<OH>j), 
lead  oleate  is  produced  by  the  following  t»quation: 

Olive  oil 

(Olein) 

{Glyccrj'l  oleate)  plus  lead  hydroxide  give  leiid     plaeiet     pltw     glv<^rin 

C,H»(C,,H„0,),       +       Pb*(OH),  »  Pb(Cv,H»,0,)j    +  C*U,ir>HK 

Complete  this  equation. 

The  result  of  the  reaction  is  a  viscid  mass  consisting  chiefly  of  \emd 
oleate,  and  called  lead  plaster,  and  by  kneading  this  lead  plaater  with 
water  the  glycerin  is  removed. 

As  the  olive  oil  contains  traces  of  glyceryl  palmitate  and  ^yeeryi 
stearate,  the  finished  plaster  contains  some  lead  palmitate  and  lead  rt«tf^ 
ate;  hence  it  is  not  a  definite  chemical. 

Calculations. — Since   we  are   not   dealing   with   definite   cheiiueak, 
the  molecular  proportions  of  this  reaction  cannot  be  eaaily  worked  otit;| 
hence  they  are  omitted. 
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Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not 
identical  with  thai  given  in  the  present  edition  of  the  pharmacopoeia. 
The  two  recipes  should  be  carefully  compared  by  the  student. 

Tnturate  the  sifted  lead  oxide  in  mortar  with  about  half  the  oil^  nibbinii; 
it  with  small  portions  of  the  oil  at  a  time,  thus  using  tl^e  oil  to  wash  the 
oxide  into  the  rest  of  the  oil  in  tn  the  evaporating  dish*  Be  sure  to  get 
all  the  oxide  out  of  the  mortar  into  the  dish 

The  pla^^ter  should  be  cooked  tji  a  copper  bailer,  since  the  lead  is  apt 
to  attack  glass  or  pi>rcclain,  dissolving  off  some.  For  the  small  amount 
we  are  making,  however,  the  pint  evaporating  dish  can  be  used. 

Boil  mixture  in  dish  over  Burnsen  burfier  fiatfie  on  ivire  gatize,  fttirring 
witli  wooden  paddle.  Botli  ghiss  rod  and  steel  spatula  are  taliooed — 
the  first  for  fear  the  le^id  might  attack  it;  the  steel  spatula  lest  the  oleic 
acid  attack  it. 

Replace  imter  loH  by  evaporation,  and  that  only  cautiously,  adding 
boiling  hot  water.  The  tem|)erature  of  the  boiling  plaster  mass  is  con- 
siderably above  lOO^T,,  and  if  cold  water  is  added,  steam  will  be  developed 
wit  h  explosive  suddenness,  sputtering  the  hot  plaster  mass  in  all  directions, 
and  rendering  the  operator  liable  to  severe  burns. 

The  niass  is  finished  when  a  drop  solidifies  in  water. 

After  kneading  out  the  glycerin  from  the  finished  mass  the  glycerin 
may  be  recovered  from  the  water  solution — from  the  wash-water — by 
evaporating  off  the  water  at  very  low  heat. 

Use  hydrant  loater  for  the  kneading. 


MAKE  RESIN  PLASTER 


/^t/«',^Reain,  in  fin»*  powder 
Lead  plaster 
Yellow  wajt 


3.6  Gm. 

20.0  Gm. 
1.5  Gm^ 


Melt  the  lead  plaster  and  yellow  wax  together  with  a  gentle  heat; 
then  add  the  resin,  and,  when  it  is  melted,  mix  the  mass  thoroughly. 

As  this  mixture  is  a  galenic  preparation,  there  mil  be  no  molecular 
calculations. 

Remarks  on  Process. — The  recipe  just  given  is  similar  to  but  not 
identical  ^nth  that  given  in  the  present  edition  of  the  pharmacopoeia. 
The  two  recipes  should  be  carefully  compared  by  the  student.  Melt 
the  mixture  in  pint  evaporating  di'^h  atul  strain  into  a  tin  or  tinned-iron 
dipper. 

SPREAD  A  RESIN  PLASTER  4z« 

The  spreading  of  plasters  hius  beci)tue  a  lost  art,  but  every  pharma- 
cist  should  have  sufficient  practice  to  know  how  to  spread  one  in  an 
emergen<'y. 

A  plaster  is  usually  spread  either  on  leather  (the  commercial  variety 
called  split  skin)  or  on  muslin.  This,  for  convenience,  we  will  call  the 
foundatic»n. 

For  la  boratory  practice  a  sheet  of  paper  can  be  used.  Let  the  material 
on  which  the  pla^ster  is  spread  be  sufficiently  large  to  i>ermit  a  margin  of 
at  leiist  an  inch  all  around  afl<?r  tlie  plaster  is  spread. 

The  leather,  cloth,  or  paper  is  carefully  stretched  over  a  perfectly 
level  board  (the  clean  counter  will  do,  if  it  can  be  pierced  with  pins), 
and  fastened  down  at  margins  with  the  brass  or  nickle-headed  tacks 
known  commercially  as  thumb  tacks.  With  paper,  this  stretching  is 
unnecessary. 
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Strips  of  fairly  heavy  linen  paper  are  cut  with  an  exact,  sharp  inarg;i]i, 
the  strips  being  about  two  inches  wide  and  eight  inches  long.  The  strips 
are  placed  on  the  stretched  plaster  paper  in  such  a  way  as  to  form  an 
exactly  even  frame  inclosing  a  space  the  size  of  the  plaster  directed  to 
be  spread;  in  this  case,  four  by  six  inches.  The  strips  are  fastened  at 
each  corner  by  thumb  tacks,  and  when  made  secure  the  tacks  originaDy 
used  for  stretching  the  leather — if  leather  is  used — may  be  removed 

This  done,  the  plaster  mass  in  tin  dipper  is  cautiously  fused,  and 
when  melted,  small  portions  of  the  molten  mass  are  taken  out  with  a 
spatula  and  smeared  between  strips  and  foundation  in  very  thin  layer, 
in  order  to  fasten  the  strips  to  the  foundation.  Then  the  spatula  is 
carefully  cleaned  by  passing  through  a  flame  of  Bunsen  burner  and 
wiping  off  on  paper.  The  foundation  should  be  placed  with  the  length 
running  with  the  length  of  the  counter,  and  on  this,  at  narrow  end  to 
the  left,  should  be  poured  the  fused  mass,  so  as  to  cover  about  one-third 
the  length  of  the  plaster.  Then,  without  loss  of  time,  the  spatula  should 
be  warmed  by  passing  through  the  flame,  and  being  held  in  the  right  hand 


Fig.  260.  Fiff.  267. 

Fist.  266  and  267. — .Spreading  a  plaster. 

with  blade  slightly  inclined  forward,  but  perfectly  level,  about  one- 

auarter  to  one-half  inch  above  the  whole  width  of  plaster,  the  spatula 
tiould  l>e  moved  rapidly  and  firmly  to  the  right,  pushing  before  it  the  still 
molt<Mi  plaster  mass  and  leaving  behind  a  smooth,  shining  spread  plaster. 
Remarks  on  Process. — ^The  spatula  should  be  at  least  eight  inches  long, 
and  should  not  be  sufficiently  heated  to  decompose  the  plaster  mass. 

The  pl4ister  mass  should  be  cautiously  fused— not  too  hot  to  decom- 
pose or  to  run  through  the  foundation,  and  yet  limpid  enough  to  re-main 
fused  until  the  plaster  is  entirely  spread. 

Running  the  spatula  over  the  fused  mass  is  the  delicate  part  of  the 
mpooees.  It  must  be  done  as  quicklv  as  possible  lest  the  mass  solidifies 
before  the  process  is  complete.  The  spatula  must  be  held  perfectly 
ateady  else  the  plaster  mil  be  uneven. 

Intasiening  the  foundation  to  the  counter  place  it  an  inch  or  so  from  the 
•dn  Of  tlie  oounteTy  thus  leaving  a  rest  for  the  hand  holding  the  spatuls 
aiitt  pMMB  over  the  maas. 

J  A$  stripe  from  the  plaster  by  taking  out  thumb  tacks  and  pull* 
ii  the  mBflB  is  brittle,  passing  a  warm  spatula  over  the  stripi 
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sometimes  aids  in  loosening  them,  though  this  must  be  done  with  caution, 
lest  the  plaster  itself  becomes  smeary.  The  strips  removed,  a  clearly 
defined  plaster  should  remain,  the  excess  of  the  mass  having  been  re- 
moved with  the  strips. 

The  excess  of  mass  an  strips  can  be  scraped  o£F  the  strips  with  warm 
spatula  and  left  for  use  another  time. 

There  is  liUlle  use  to  attempt  to  redeem  a  poorly  spread  plaster  by 
"reironing;"  that  is,  by  trying  to  smooth  it  with  a  warm  spatula.  The 
best  thing  to  do  is  to  scrape  the  mass  from  the  foundation  with  warm 
spatula  and  try  over  again. 

Other  plans  for  plaster  spreading  by  hand  have  been  followed  with 
more  or  less  success.  Thus,  for  the  paper  strips,  strips  of  pasteboard 
one-quarter  inch  thick  have  been  used,  and  the  entire  space  within  the 
frame  filled  with  the  molten  mass,  the  excess  being  scraped  off  with  the 
warm  spatula.     Others  cut  the  frame  from  an  entire  sheet  of  paper. 

For  machine  spreading  of  plasters,  see  p.  340. 

HAKE  TELLOW  BIERCURIC  OXIDE 

Recipe. — Corrosive  mercuric  chloride 10  Gm. 

Sodium  hydroxide 4  Gm. 

Distilled  water,  a  sufficient  quantity. 

Dissolve  the  corrosive  mercuric  chloride  in  100  mils  of  warm  dis- 
tilled water,  and  filter  the  solution.  Dissolve  the  sodium  hydroxide 
(which  should  contain  at  least  90  per  cent,  of  pure  anhydrous  sodium 
hydroxide)  in  100  mils  of  cold  distilled  water,  and  into  this  solution  poiur 
gradually,  and  with  constant  stirring,  the  solution  of  corrosive  mercuric 
chloride.  Allow  the  mixture  to  stand  for  an  hour  at  a  temperature 
of  about  30**C.  stirring  frequently.  Then  decant  the  supernatant, 
clear  liquid  from  the  precipitate,  and  wash  the  latter  repeatedly  by  the 
addition  and  decantation  of  portions  of  distilled  water,  using  100  mils 
of  water  each  time.  Collect  the  precipitate  on  a  strainer,  and  continue 
the  washing  with  warm  distilled  water  until  a  small  portion  of  the  wash- 
ings, when  poured  on  a  little  mercuric  chloride  test-solution,  no  longer 
produces  a  yellowish  turbidity  at  the  line  of  contact  of  the  two  liquids. 
Then  allow  the  precipitate  to  drain,  and  dry  it  between  sheets  of  bibulous 
paper,  in  a  dark  place,  at  a  temperature  not  exceeding  30**C.,  and  keep 
it  in  well-stoppered  bottles,  protected  from  light. 

Chemical  Explanation. — When  solutions  of  mercuric  chloride  and 
of  sodium  hydroxide  are  combined,  yellow  mercuric  oxide  is  precipi- 
tated by  the  following  reaction: 

Mercuric  Sodium  Mercuric  Sodium 

chloride     plus  hydroxide  give      oxide       plus     Water      plus  chloride. 
HgCl,       +       NaOH       =4-4- 

Complete  this  equation. 

Calculations. — Work  out  molecular  weights  of  mercuric  chloride, 
sodium  hydroxide,  and  mercuric  oxide  (HgO).  From  these  figures  work 
out  the  following  examples: 

1.  How  many  grammes  of  mercuric  oxide  can  be  made  from  271 
gm.  mercuric  chloride? 

2.  How  many  grammes  of  mercuric  oxide  can  be  made  from  10  Gm. 
mercuric  chloride? 

3.  How  many  grammes  of  sodium  hydroxide  (100  per  cent.)  will 
combine  with  271  Gm.  mercuric  chloride? 
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4.  How  many  grammes  of  sodium  hydroxide  (85  per  cent.)  will 
combine  with  271  Gm.  mercuric  chloride? 

5.  How  many  grammes  of  sodium  hydroxide  (85  per  cent.)  will 
combine  with  10  Gm.  mercuric  chloride? 

Compare  with  figures  given  above,  and  weigh  your  finished  mercuric 
oxide  to  see  if  it  agrees  with  the  theoretic  yield. 

In  the  recipe  given  above,  which  was  that  of  the  last  pharmacopcm 
the  excess  of  sodium  hydroxide  is  to  insure  complete  precipitation  of  the 
mercury,  the  surplus  soda  being  washed  out  of  the  precipitate  with  wat^. 

Remarks  on  Process. — Dissolved  the  mercuric  chloride  in  Elrlenmeyer 
flask  and  filter  into  an  8-ounce  wide-mouthed  bottle. 

Dissolve  the  sodium  hydroxide  in  pint  flask,  and  into  this  pour  the 
mercuric  chloride  solution. 

Wash  the  precipitate  by  decantation  as  far  as  possible,  and  finally 
throw  precipitate  on  plain  JUter,  instead  of  on  strainer,  as  the  U.S.P. 
directs.  Were  we  making  the  pharmacopoeia!  quantity  (ten  times  our 
present  amount),  a  strainer  would  be  indicated,  but  with  the  small 
amount  we  have,  a  plain  filter  will  suffice. 

Wa^h  until  washings  no  longer  respond  with  mercuric  chloride  test- 
solution — that  is,  until  free  from  sodium  hydroxide.  If  the  hydroxide 
is  present  in  water,  a  yellow  precipitate  (Hg())  is  produced  with  mercuric 
chloride  solution. 

In  testing  for  sodium  hydroxide  place  about  one  inch  of  the  mercuric 
solution  in  test-tube  and  pour  thereon  very  gently,  along  tilted  test- 
tube,  the  washings,  so  as  to  permit  the  washings  to  float  on  surface  of 
the  mercuric  chloride  solution,  thus  forming  two  layers;  where  the  two 
layers  join — "the  point  of  contact" — the  yellow  color  api>ears. 

ISAKE  OINTMENT  OF  MERCURIC  NFrRATE 

Recipe. — Mercury 7.0  Gm. 

Nitric  add 17.6  Gm. 

Lard,  free  from  water 76.0  Gm. 

To  make  about . . .     100  Gm. 

Heat  the  lard  in  a  capacious  glass  or  porcelain  vessel  to  a  tempera- 
ture of  105**C.  then  withdraw  the  heat,  and  gradually  add  7  Gm.  of  the 
nitric  acid.  When  the  reaction  moderates,  reapply  the  heat  untfl  effer- 
vescence ceases,  and  allow  the  mixture  to  cool  to  about  40**C.  Having 
dissolved  the  mercury  in  the  remainder  of  the  nitric  acid,  using  sufficient 
heat  to  prevent  the  solution  from  crystallizing,  add  this  solution  to  the 
lard  mixture.  When  the  mass  begins  to  congeal,  stir  it  thoroughly  with 
a  wooden  spatula  until  it  is  of  a  bright  citrine  color.  Contact  with 
metallic  utensils  should  be  avoided. 

Chemical  Explanation. — In  this  preparation^  two  distinct  reactions 
occur:  In  the  first  place,  mercury  dissolves  in  nitric  acid  to  make  mercuric 
nitrate  by  either  of  the  following  equations: 

Hg     +     4HN0,     =     Hg(NO,),     +     NjO*     +     H/). 
3Hg     +     8HN0,     =     Hg(NO,),     +     N,0,     +     H/). 

Complete  these  equations. 

Then  the  white  lard  is  converted  into  the  lemon  yellow  solid  elaidin 
when  the  nitric  acid  is  added  to  it. 

Elaidin  has  the  same  empiric  formula  as  has  the  olein  of  the  oil. 
and  since  the  chemistry  of  the  change  is  complicated  (see  p.  652),  no 
molecular  weight  estimation  will  be  made. 
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Calculations. — As  just  mentioned,  no  calculation  can  be  made  on 
the  conversion  of  olein  of  the  lard  into  elaidin,  nor  is  the  amount  of 
nitric  acid  used  in  dissolving  the  mercury  in  accord  with  molecular  pro- 
portions; hence  the  amount  will  not  be  estimated. 

Remarks  on  Process. — The  present  pharmacopoeia  directs  that  the 
heat  of  reaction  be  45°C.    The  writer's  experience  has  been  that  a  tem- 
perature of  at  least  100**  is  essential  to  a  successful  reaction.    The  secret 
of  making  a  satisfactory  preparation  is  largely  the  proper  control  of  the 
temperature  as  explained  below. 

Put  lard  in  pint  evaporating  dish  and  heat  to  105°C.  on  wire  gauze. 

A  water-baih  will  not  do,  as  the  lard  must  be  heated  to  105°C.  in  order 
to  get  reaction  started. 

Add  the  nitric  acid  gradually,  not  allowing  heat  to  get  too  intense. 
If  reaction  has  gone  nicely,  an  orange-colored  liquid  results;  if  overheated, 
the  lard  turns  chocolate  brown. 

Reapply  heed  until  effervescence  ceases.  This  must  be  done,  cau- 
tiously, else  the  mass  will  turn  dark.  It  must  be  heated  enough,  or 
else  the  finished  product  will  "work,"  frothing  out  of  container. 

Dissolve  the  mercury  in  nitric  add  in  Erlenmeyer  flask.  Better  start 
it  before  treating  the  lard  with  nitric  acid. 

//  mercuric  nitrate  solution  crystallizes,  warm  it  before  mixing  with 
the  elaidin  mixture. 

Use  glass  rod  during  the  elaidin  reaction,  and  employ  a  wooden  paddle 
for  mixing  in  the  mefcuric  nitrate  solution. 

HAKE  BISMUTH  CITRATE 

Recipe. — ^BismuUi  subnitrate 10.0  Gm. 

Citric  add 7.6  Gm. 

Distilled  water,  a  sufficient  quantity. 

Mix  the  bismuth  subnitrate  and  the  citric  acid  with  40. mils  of  dis- 
tilled water,  and  heat  on  a  bath  of  boiling  water,  with  frequent  stirring, 
until  a  drop  of  the  mixture  yields  a  clear  solution  with  ammonia  water. 
Then  add  500  mils  of  distUled  water,  allow  the  suspended  matter  to 
deposit,  wash  the  precipitate,  first  by  decantation,  and  afterward  on  a 
strainer,  with  distilled  water,  until  the  washings  are  tasteless,  and  dry 
the  residue  at  a  gentle  heat. 

Chemical  Explanation. — In  this  preparation  the  bismuth  subnitrate 
is  converted  into  bismuth  citrate  by  boiUng  with  citric  acid,  and  affords 
an  interesting  illustration  of  the  futility  of  the  old  terms,  **  strong  acids" 
and  "weak  acids.*'  According  to  that  doctrine,  nitric  acid  is  a  much 
"stronger"  acid  than  citric  acid,  and  yet  in  this  case  merely  boiling  of 
the  subnitrate  with  citric  acid  causes  the  driving  out  of  the  nitric  acid. 
This  is  made  possible  by  the  fact  that  nitric  acid  is  a  volatile  substance, 
while  citric  acid  is  fixed;  hence  the  boiling  gives  the  nitric  acid  the  oppor- 
tunity for  volatilizing,  and  the  citric  acid  at  the  same  time  combines 
with  the  metal. 

The  equation  of  the  change  is  as  follows: 

BiONO,n,0     +     TI,C«H»07H20      =     BiCeHsO.     +     HNO,     -}-     H,0. 

Complete  this  equation. 

Calculations. — 1.  How  much  citric  acid  will  combine  with  305  Gm. 
bismuth  subnitrate? 

2.  How  much  citric  acid  will  combine  with  10  Gm.  bismuth  sub- 
nitrate? 
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3.  How  much  bismuth  citrate  can  be  made  from  305  Gm.  bismuth 
subnitrate? 

4.  How  much  bismuth  citrate  can  be  made  from  10  Gm.  bismuth 
subnitrate? 

Remarks  on  Process. — Boil  the  subnitrate  and  citric  acid  with  water 
in  pint  flask. 

Boil  until  drop  of  mixture  gives  dear  solution  with  anamonia.  Both 
the  subnitrate  and  the  citrate  are  insoluble  in  water,  but,  while  the 
subnitrate  will  not  dissolve  in  ammonia  water,  the  citrate  does.  Hence, 
when  all  the  subnitrate  is  converted  into  citrate,  the  entire  insoluble 
precipitate  will  dissolve  in  ammonia  water,  and  as  long  as  a  part  of  the 
precipitate  does  not  dissolve,  it  means  that  there  is  still  some  unchanged 
bismuth  subnitrate  and  the  boiling  must  be  continued- 
Carry  oui  this  ammonia  solubility  test  by  dipping  glass  rod  into  the 
mixture  in  flask,  and  then  carefully  immersing  same  into  ammonia  water 
in  a  test-tube.  The  milky  drops  on  the  rod  will  be  dissolved  so  soon  u 
it  is  placed  in  ammonia  if  the  conversion  is  complete.  A  faint  turbidity, 
however,  is  permissible,  since  it  seems  practically  impossible  to  convert 
the  last  traces  of  the  subnitrate  into  the  soluble  citrate. 

Add  500  mils  water  to  wash  out  last  traces  of  nitric  and  citric  add. 
In  this  case,  since  the  pint  flask  holds  but  450  mils,  filling  the  flask  wiUi 
water  will  be  sufficient. 

Wash  precipitate  by  decantation,  then  on  strainer ^  that  is,  just  as  yw 
did  ferric  hydroxide.  With  the  small  amount  Inade  with  the  above 
quantities,  collecting  and  washing  on  plain  filter  (6-inch  paper)  will 
suflSce. 

Dry  residue  at  gentle  heat — say,  on  top  of  radiator. 

BSAKE  BISMUTH  AND  AfilMONIUM  CTTRATE 

Recipe. — Bismuth  citrate 10  Gm. 

Ammonia  water, 

Distilled  water,  each,  a  sufficient  quantity. 

Mix  the  bismuth  citrate  with  20  mils  of  distUled  water  and  rub  it 
to  a  smooth  paste,  heat  the  mixture  on  a  water-bath,  and  gradually 
add  ammonia  water  until  the  salt  is  dissolved  and  the  liquid  is  neutral 
or  has  only  a  faintly  alkaUne  reaction.  Then  filter  the  solution,  evaporate 
it  on  a  water-bath  to  a  syrupy  consistence,  and  spread  it  upon  plates  of 
glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the 
product  in  amber-colored,  well-stoppered  bottles,  protected  from  light 

Chemical  Explanation. — As  mentioned  in  preceding  process,  bis- 
muth citrate  is  insoluble  in  water,  but  it  does  dissolve  in  ammonia  water, 
forming  with  it  a  loose  chemical  combination,  which,  when  scaled,  is 
soluble  in  water. 

Calculations. — As  the  combination  between  the  bismuth  citrate  and 
the  ammonia  is  very  indefinite,  no  attempt  wiU  be  made  to  work  out 
molecular  proportions. 

Remarks  on  Process. — Rub  bismuth  citrate  to  smooth  pasU,  by  placinc 
in  pint  evaporating  dish  and  triturating  with  water,  gradually  added, 
with  the  pestle. 

Gradually  add  ammonia  water  until  the  salt  is  dissolved — 10  mik 
usually  suffices.  An  excess  works  no  harm,  since  it  dissipates  durinf 
the  evaporation.  While  not  specified  by  the  pharmacopoeia,  the  addi- 
tion of  a  few  drops  of  ammonia  water,  from  time  to  time  during  the  evapo* 
ration,  aids  in  getting  a  completely  soluble  product. 
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Evaporate  and  scale  as  in  making  ferric  citrate,  only  spread  the  thin 
syrup  very  thinly  on  glass.  If  spread  even  as  thin  as  ferric  citrate, 
opaque  scales  are  formed.    If  very  thin,  beautiful  pearly  scales  result. 

HAKE  LEAD  PLASTER  (U.S.P.  Vm) 

Recipe. — Soap,  dried,  and  in  coarse  powder 10  Gm. 

Lead  acetate 6  Gm. 

Water,  a  sufficient  quantity. 

Dissolve  the  soap  in  35  mils  of  hot  water  and  strain  the  solution. 
Dissolve  the  lead  acetate  in  25  mils  of  hot  water,  and  at  once  filter  the 
solution  into  the  warm  soap  solution,  stirring  constantly. 

When  the  precipitate  has  subsided,  decant  the  liquid,  and  wash  the 
precipitate  thoroughly  with  hot  water.  Transfer  the  mass  to  a  warm 
slab,  kneading  it  thoroughly  to  free  it  from  water.  Finally,  roll  the 
plaster  into  cylindric  forms  and  wrap  them  in  paraffined  paper. 

Chemical  Explanation. — This  type  of  lead  plaster,  prescribed  by  the 
last  pharmacopoeia  is  typical  of  the  Une  of  solid  oleates  (or,  more  correctly, 
oleo-palmitates)  such  as  those  of  zinc  and  of  copper.  These  are  made  by 
mixing  a  solution  of  castile  soap  (sodium  oleate  and  sodium  palmitate) 
with  a  solution  of  salt  of  the  metal  desired.  In  the  case  of  lead  plaster 
(U.S.P.  VIII.)  the  reaction  runs: 

Sodium  oleate  plus  lead  acetate  give  lead  oleate  plus  sodium  acetate. 

Write  out  the  equation  showing  this  reaction. 

As  neither  Castile  soap  nor  lead  plaster  are  definite  chemicals,  no 
attempt  will  be  made  to  calculate  quantities  by  molecular  weights. 

Remarks  on  Process. — Dissolve  the  soap  in  pint  flask,  and  strain  into 
pint  evaporating  dish. 

Dissolve  the  lead  acetate  in  another  pint  flask  (or  same  one,  carefully 
washed),  and  filter  into  soap  solution  in  dish. 

Knead  the  mass  on  piU-tile. 
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461 
bibliography,  459 
bromide,  452 

bibliography,  459 
carbonate,  453 

bibliography,  459 
chloride,  455 

bibliography,  459 

troches,  321 
cyanate,  674 
citrate,  456 
hydroxide,  bibliociipb7i 

459 
iodide^  456 

bibliography,  459 

manufacture^  991 
nitrate,  457 
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Ammonium    nitrate,    bib- 
liography, 459 

phosphate,  458 

salicylate,  457 

sulphate,  458 
manufacture,  990 

sulphide,  458 
bibliography,  459 

sulphydrate,  458 

tests,  870 

valerate,  458 

bibliography,  459 
Amorphous      phosphorus, 
384 

substances,  14& 

sulphur,  379 
Amphoteric  substances, 456 
Ampuls,  125 

bibliography,  138 
Amygdala  amara,  706 

dulcis,  663 
Amygdalin,  705 
Amy!  alcohol,  616 
bibliography,  621 

nitris,  616 

nitrite,  616 

bibliography,  621 
Amylis  nitris,  616 
Amylopsin,  847 
Amylum,  633 
Analysis,  gasometric,  924 

gravimetric,  859 

qualitative,  859 

quantitative,  879 

systematic,  877 

volumetric,  859,  879 
Analytical  chemistry,  859 
Anesthesia,     bibliography, 

587 
Anesthetics,   bibliography, 

605 
Anethol,  721 

bibliography,  237 
Angelic  acid,  757 
Angles  of  crystals,  146 
Annydrogeraniol,  726 
Anilin.  694 

bibliography,  699 
Animal  charcoal,  386 
bibliographv,  389 
purified,  386 
Anions,  352 
Anise,  749 

bibliography,  770 

oil^  749 

spirit,  180 

water,  174 
Anisol,  689 

bibliography,  699 
Anisum,  749 

Anodyne,  Hoffmann's,  182 
Anthem  is,  763 

bibliography,  772 
Anthocyans,  783 
Anthracene,  787 

bibliography,  794 
Anthracite  coal,  385 
Anthraquinone,  788 


Anthraquinone,       bibliog- 
raphy, 794 
Antidiphtheric     globulins, 
853 

serum,  853 

bibliography,  858 
Antidote  for  acids,  390 
Antidyspeptic  pills,  313 
Antifebrin^  696 
Antikamnia,  294,  696 

bibliography,  699 
Antimonial  powder,  294 

wine,  252 
Antimonic  oxide,  529 
Antimonii  et  potassii  tar- 

tras,  530 
sulphidum,  530 

purificatum,  531 

sulphuratum,  531 
Antimonous  oxide,  529 
Antimony,  528 

bibliography,  535 

oxide,  530 

and  potassium  tartrate, 
530 

sulphide,  530 

tests,  874 
Antimonyl,  530 
Antinervme,  697 

bibliographv,  699 
Antipyrma,  682,  754 
Antipyrine,  682 

bibliography,  685 
Antiseptic  solution,  189 

of  pepsin,  191 
Antitetanic  globulins,  854 

serum,  854 
Antitoxin,  855 
Antitoxins    and    vaccines, 

bibliography,  858 
Apiol.  722 

bibliography,  737 
Apocynein,  780 
Apocynum,  780 

oibliography,  784 

fluidextract,  249 
Apomorphina*         hydro- 
chloras,  823 

hydrochloridum,  823 
Apomorphine,  822 

bibliography,  840 

hydrochloride,  823 
Aqua,  368 

ammonia?,  450 
fortior,  450 

amygdala?  amara?,  174 

anisi,  174 

aurantii  florum,  175 
fortior,  175 

calcis,  186 

cam  phone,  175 

chlori,  374 

chloroform!,  176 

cinnamonii,  176 

creosoti,  176 

dcstillata,  368 
sterilizata,  368 

fceniculi,  177 


Aoua  fortisj  395 
namamelidis,  177 
hydrogenii  dioxide,  370 
menthffi  piperitae,  177 

i-iridis,  174 
naphse.  175 
pha^eda?nica,  550 

nigra,  550 
phenolata,  178 
regia,  396 
rossB,  177 
fortior,  177 
AqusD  Aromatic®,  174 
Aqueous  elixir  of  glycyr- 
rhiza,  207 
extracts,  268 
tincture  of  rhubarb,  237 
Arabic  acid,  633 

bibliography,  638 
Aiabin,  633 
Arbutin.  648 
Archibald's       suppository 

machine,  325 
Archimedes  theorem,  64 
Arjsenti  cyanidum,  564 
iodidum,  564 
nitras,  562 

fusus,  563 
oxidum,  564 
Argyrol,  626 
Arflloid,  756 
Arillus,  756 
Aristol,  724 
Aristolochine,  769 
Arnica,  764 
bibliography,  772 
flowers,  764 
root,  764 
tincture,  223 
Amicffi  flores,  764 
Amicin  764 
Amicine,  764 
Aromatic  elixir,  206 
of  glycyrrhiza,  207 
fluidextract,  246 
of     cascara,     bibliog- 
raphy, 256 
sagrada,  247 
powder,  291 
of  chalk,  294 
and  opium,  294 
solution  of  pepsin,  191 
spirit  of  ammonia,  180, 
464 
bibliography,  459 
sulphuric  acia,  401 
syrup  of  rhubarb,  198 

of  senna,  204 
tincture,  235 

of  rhubarb,  232 
vinegar,  256 
waters,  174 
Aromatized  castor  oil,  668 
Arsacetin,  698 
Arsenate  of  sodium,  526 
Arseni  iodidum,  527 

trioxidum,  624 
Arsenic,  621 
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Arsenic,  antidote,  bibliog- 
raphy, 521 

bibliography,  535 

flowers,  521 

testSj  873 

trioxide,  524 

white,  521 
Arsenical     solutions    Jawr 

official,  187 
Arsenite  of  potassium  solu- 
tion, 525 
Arseno-organics,  698 

bibliography,  699 
Arsenous  acid,  524 
bibliography,  535 
solution,  185 

iodide,  527 

bibliography,  535 
Arsine^  522 

Artificial  fruit  essences,  bib- 
liography, 605 

silks,  631 
bibliography,  638 
A.  S.  and  B.  pills,  313 
As  libralis,  29 
Asafetida,  777 

biblio^aphy,  783 

emulsion,  262 

milk,  262 

p^Uls,  311 

tincture,  223 
Asafcetida,  777 
Asaprol,  787 

bibliography,  794 
Asbestos,  460 

as  filtering  agent.  135 
Ascaridole,  740 
Aseptol,  691 

bibliography,  699 
Ash,  estimation,  83 
Asparagin,  614 

bibliography,  621 
Aspidium,  757 

bibliography,  771 

oleoresin,  254* 
Aspidosperma,  832 

nuidextract,  244 

quebrachoblanco,  832 
Aspirin,  710 
Assay  of  acetic  acid,  88 

of  acetone,  895 

of  aconite,  909 

of  aluminum  salts,  922 

of  ammonia  water,  889 

of  ammonium  bromide, 
905 
carbonate,  889 
chloride,  905 

of  antimony  and  potas- 
sium tartrate,  894 

of    aromatic    sulphuric 
acid,  888 

of  arsenic  trioxide,  894 

of  arsenous  iodide,  905 

of  belladonna  leaves,  909 
plaster,  909 
root,  909 

dbemalddiyde,  012 


Assay  of  beta-eucaine  hy- 
drochloride, 889 

of  bismuth   and  ammo- 
nium citrate,  923 
salts,  923 
subcarbonate,  923 
subgallate,  923 
subnitrate,  923 
subsalicylate,  923 

of  boric  acid,  888 

of    caffeine     sodio-ben- 
zoate,  890 

of    calcium     hyiwphos- 
phite,  906 
salts,  921 
sulpnide^  895 

of  canthandes,  908 

of  chlorinated  lime,  896 

of    chromium    trioxide, 
896 

of  cinchona,  907 

of  citral,  912 

of  citric  acid,  887 

of  colchicum  corm,  908 
seed,  908 

of  compound  effervesc- 
ing powder,  890' 
solution  of  iodine,  897 

of  copper  sulphate,  896 

of  diluted  acetic  acid,  887 
hydriodic  acid,  90iS 
hydrobromic  acid,  887 
hydrochloric  acid,  887 
hydrocyanic  acid,  903 
hypophosphorous  acid, 

887 
nitric  acid,  887 
phosphoric  acid,  887 
sulphuric  acid.  887 

of  extract  of  belladonna 
leaves,  909 
of  colchicum  corm,  908 
of  hyoscyamus,  910 
of  nux  vomica,  910 
of  opium,  910 
of  pnysosti^a,  910 
of  stramonium,  911 

of  ferric  chloride,  896 
citrate,  896 
phosphate,  898 

of  ferrous  sulphate,  899 
.  of  fluidextract  of  aconite, 
909 
of  belladonna  root,  909 
of  cinchona,  907 
of  colchicum  seed,  908 
of  guarana,  908 
of  hydrastis,  909 
of  hyoscyamus,  910 
of  ipecac,  910 
of  nux  vomica,  910 
of  pilocarpus,  911 
of  stramonium,  911 

of  fused  silver  nitrate, 
904 

of  glacial  acetic  acid.  887 

of  gol4  and  sodium  chlor- 
ide, 922 


Assay  of  gold  salts,  922 
of  guarana,  908 
of  Hydrastis^  909 
of  hvpophosphorous 

acid,  887 
of  hyoscyamus,  910 
of  iodine,  894 
of  ipecac,  910 
of  iron  and  ammonium 
citrate,  896 

and    quinine    dtnte, 
896 
of  jalap,  908 
of  lactic  acid,  887 
of  lead  oxide,  900 
of  lithium  bromide,  905 

carbonate,  889 
of  magma,  889 
of  magnesia,  889 
of  magnesium  carbonate. 
889 

oxide,  889 

salts,  921 
of  mass  of  mercury,  904 
of    mercuric    salicylate. 

895 
of  mercurv,  904 

salts,  922 

with  chalk,  904 
of  methyl  salicylate.  914 
of  mild  mercurous  chk>r- 

ide,  895 
of  monohydrated  sodimn 

carbonate,  889 
of  nux  vomica,  910 
of  oil  of  bitter  almond, 
904 

of  lemon,  912 

of  peppermint,  914 

of  rosemary,  914 

of  santal,  915 
of  opium,  910 
ofparaformaldehyde,SS8 
of  phenol,  917 
of  phosphoric  add,  906 
of  physostigma,  910 
of  pills  of  ferrous  el^ 

bonat«,  902 
of  pilocarpus,  94 
of    potassium    acetate, 
890 

and  sodium   tartnU^ 
890 

bicarbonate,  889 

bitartrate,  887 

bromide,  905 

carbonate,  880 

chlorate,  901 

citrate,  890 

hydroxide,  801 

hypophomhite,  906 

iodide,  9(» 

permanganate  900 
of     predpitatea    bob- 

ganeae  dioadkie,  900 
of  red  mercuric  odo^ 

904 
of  reduced  iraoy  M 
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Assay  of  resorcinol,  918 
of    saccharated    ferrous 

carbonate,  901 
of  scammony,  908 
of  silver  nitrate,  904 

oxide,  904 
of  sodium  acetate,  890 
benzoate,  890 
bromide,  905 
carbonate,  889 
chloride,  905 
citrate,  890 
C3ranide,  904 
hydroxide,  891 
hypophosphite,  906 
icxGde,  905 
nitrite,  900 
perborate,  899 
phenols  ulphonate, 

918 
phosphate,  906 
salicylate,  890 
sulphite,  895 
thiosulphate,  894 
of  solution  of  arsenous 
acid.  894 
of    chlorinated    soda, 

896 

of  ferric  chloride,  896 

subsulphate,  896 

sulphate,  896 

of  formaldehyde,  888 

of   hydrogen   dioxide, 

899 
of  lead  subacetate,  900 
of  potassium  arsenite, 
894 
citrate,  890 
hydroxide,  891 
of  sodium  hydroxide, 
891 
of  storax,  913 
of  stramonium,  94 
for    stronger    ammonia 

water,  889 
for  strontium   bromide, 
905 
iodide,  905 
of  sugars,  918 
of  sulphates.  921 
of  syrup  of  ferrous  io- 
dide, 906 
of  hydriodic  acid,  906 
of  tartaric  acid,  887 
of  thymol  iodide,  896 
of  thyroids,  897 
of   tincture   of   aconite, 
909 
of  belladonna    leaves, 

909 
of  cinchona,  907 
of  colchicum  seed,  908 
of  deodorized  opium, 

910 
of  ferric  chloride,  896 
of  hydrastis,  909 
of  hvoscyamus,  910 
of  iodine,  894 


Assay  of  nux  vomica,  910 
of  opium,  910 
of  pnysosti^ma,  911 
of  stramomum,  911 

of  trichloracetic  acid,  887 

of  uranium  salts,  923 

of  volatile  oil  of  mustard, 
906 

of  yellow  mercuric  oxide, 
904 
mercurous  iodide,  895 

of  zinc  oxide,  889 
salts,  922 
Asjsa3ring,  859 

pharmaceutical.  907 
Assays,  alkaloidal,  907 

by  ignition,  ^23 

gasometric,  924 

gravimetric,  919 

physiological,  646 

saponification,  913 
Astral  oil,  577 

as  a  fuel,  67 
Atmospheric  pressure,  bib- 

liographyj  110 
Atom  J  definition,  346 
Atomic  theory,  bibliogra- 
phy, 366 

weight,  348 
Atophan,  875 
Atoxyl,  698 
Atropina,  803 
Atropinse  sulphas,  804 
Atropine,  803 

bibliography,  840 

oleate,  215 

sulphate,  804 
Aurantiamarin,  753 
Aurantii  amari  cortex,  753 

dulcis  cortex,  754 
Auri    et   sodii    chloridum, 

533 
Aurum,  532 
Average  dose,  27 
Avoirdupois  weights.  30 
Avogadro's  law,  bibliogra- 
phy, 366 
Axis  of  a  crystal,  146 

Bacilli,  320 
Bacterial  vaccines,  856 
Badouin's  test,  655 
Baking  so<ia.     See  Sodium 

bicarbonate. 
Balance,  36 

analytic,  39 
its  rider,  39 

army  prescription,  39 

bibliography,  47 

care  of,  43 

Chaslyn,  42 

compound  lever,  42 

double    beam,    unequal 
arm,  42 

Joly,  53 

Mohr-Westphal,  51 

prescription,  38 

reading  zero,  41 


Balance,  requirements,  37 

single  beam,  equal  arm, 
37 
udequal  arm,  41 

testing,  37 

torsion,  43 
Balm,  748 
Balsam,  friar's,  224 

of  copaiva,  767 

of  fir,  766 

of  Peru,  768 
bibliography,  772 

of  Tolu,  769 
bibliography,  772 

Turlington^  224 
Balsams,  768 

Balsamum      peruvianum, 
768 

tolutanum.  769 
Banana  oil,  ol4 

bibliography,  621 
Barbadoes  aloes,  792 
Barberry,  829 
Barii  dioxide,  477 
Barpla,431 
Barium,  476 

bibliography,  477 

chloride,  477 

dioxide,  477 

nitrate,  477 

tests.  871 
Bark,  definition,  619 
Barker's  postpartum  pillSy 

314 
Barley  sugar,  627 
Barrel  mill,  113 
Base,  definition,  358 
Basham's  mixture,  516 

bibliosraphv,  521 
Basic  salts,  362 
Basilioon  ointment,  329  ^ 
Basis,  927 
Bassorin,  634 

bibliography,  638 
Bateman's  pectoral  drops, 

236 
Baths,  bibliography,  80 

glycerin,  74 

sand,  73 

water,  74 
Baume    de    commandeur, 

224 
Baume     tranquille,     268, 

834 
Baum^'8  hydrometer,  49 
Bay  rum,  183 
Beads,  Lovi's,  52 
Beakers,  141 
Bearberry,  648 
Bechi's,  test,  654 
Beef  extracts,  848 

tea,  848 

wine,  and  iron,  252 
Beer,  589 
Beet  sugar,  626 
Belladonna,    bibliography, 
841 

extract,  273 
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Belladonna,     fluidextract, 
243 

leaves,  833 

liniment,  265 

ointment,  332 

plaster,  341 

root,  833 
Belladonna  folia,  833 

radix,  833 
Belladonnine,  833 
Benne  oiL  655 
Benton-Hall  suppository 

molds,  325 
Benzaldehyde,  704 

bibliography,  713 
Benzaldehydum,  704 
Benzene,  685 

bibliography,  699 

formulae,  685 
Benzin,  577 

bibliography,  586 

purified,  577 
Benzinum,  577 

purificatum,  577 
Benzoate  of    ammoniiun, 
452 

of  lithium,  447 

of  sodium,  428 
Benzoates,  tests,  869 
Benzoic  acid,  706 

bibliography,  713 
crystals,  manufacture, 

149 
subliming,  975 
Benzoin,  776 

bibliograpky,  783 

compound    ^tincture, 
224 

tincture,  224 
Benzoinated  lard,  661 

suet;  661 
Benzomum,  776 
Benzol,  685 
Benzonaphthol,  787 

bibliography,  794 
Benzopyrine.  683 

bibbograpny,  685 
Benzosulphinide,  708 

bibliography,  714 
Benzosulphinidum,  708 
Benzoyl-sulphonic-imide, 
N  708 

Benzozol,  692 

bibliography,  699 
Benzyl  alcohol,  703 
Berbamine,  829 
Berberine,  780,  819 

bibliography,  840 
Berhcris,  829 

bibliography,  841 

fluidextract,  249 
Bergamot  oil,  755 
Berr>''8  percolator,  165 
Berzdius*  affinity   theory, 

bibliography,  366 
Bestusheff's  tincture,  235, 
511 

bibliography,  521 


Beta-eacainffi  hydrochlori- 

dum,  808 
Beta-eucaine,  808 
Betanaphthol,  786 

bibliography,  794 
Betol.  787 

bibliography,  794 
Bettendorf  ^3  test,  523,  874 
Bicarbonate  of.    See  under 
Metal;  thus,  bicarbon- 
ate of  potassium.    See 
Potassium  bicarbonate, 
of  soda,  434 
Bichloride  of  mercury,  554 

tablets,  318 
Bichromate  of  potassium, 

419 
Bilirubin,  853 
Biliverdine,  853 
Binary  compounds,  353 
Biniodide  of  mercury.  See 

Red  mercuric  iodide, 
Binoxide    of    manganese, 

487 
Biological  assays,  925 
Birch  tar,  bibliography,  772 
Bismuth,  538 
and  ammonium  citrate, 
541 
bibliography,  544 
manufacture,  1010 
betanaphthol,  786 
bibliography,  543 
citrate,  541 
bibliography,  544 
manufacture,  1009 
citrus,  541 
cream,  539 
hydroxide,  539 

bibliography,  544 
milk,  539 

oxide,  bibliography,  544 
oxides,  538 
subcarbonate,  542 
subgallate  bibliography, 

544 
subnitrate  bibliography, 

543 
subsalicylate,  543 

bibliogr&phy,  544 
tests,  875 
Bisulphite  of  sodium,  429 
Bismuthi    betanaphtholas, 
786 
et  ammonii  citras,  541 
subcarbonaa,  542 
subgallas,  543 
subnitraa,  539 
subsalicylas,  543 
Bisulphite  of  sodium,  429 
Bitartrate    of    potassium, 

413 
Bitter  almond,  705 
bibliography,  713 
essence,  180 
oil;  706 
spirit,  177 
water,  174 


Bitter  apple,  647 
metallic  pills,  314 
orange,  fluidextract,  246 
peel;  753 

^  bibliography,  771 
tincture,  223 
wine  of  iron,  252 
Bitterless  syrup  of  quidri- 

dine^  203 

Bitummous  coal,  385 

Biuret,  677 

Black  draught,  218 

drop,  256 

haw,  743 

extract;  280 
lead  crucible882, 
mustard,  675 

bibliography,  684 
oxide  of  manganese,  487 

pepper,  762 
oU,  262 

snake  root,  758 
wash,  550 

and  yellow  wash,  bib- 
liography; 565 
Blackberry  cordial,  206 
root,  716 
syrup,  203 
Blaiiched  almonds,  663 
Blast  lamp.  71 
Blaud's  pOls,  312 

bibliography,  520 
Blistering  cerate,  328 
Blood  root,  829 
Blow  pipe,  71 
Blue  mass,  302,  552 
bibliography,  565 
making,  985 
ointment,  SSi^  552 
bibliography,  565 
vitriol,  537 
Blistering  colloid,  213 
Boiled  linseed  oil,  657 
Boiler,  94 
Boiling  point,  86 
estimation,  87 
of  liquids,  87 
when  reached,  86 
Bolting  cloth,  117 
Bone  black,  386 

oil,  386 
Boneset.     See  Eupatcriuwu. 
Boracic  acid,  387 
Borate  of  sodium,  429 
Borates,  tests,  865 
Borax,  430 
bead,  430 

tests,  878 
bibho^raphy,  445 
Boric  acid,  387 
ointment,  331 
tests,  865 
Bomeol,  735 

bibliography,  738 
Boroglycenn,       glycerate, 
211 
bibliography,  621 
glycente  of,  211 
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Boron;  386 

bibbo^raphy,  389 
Boro-fiabcylated  powder  of 

talci294 
Botanical  name,  24-25 
Bottle,  receiving,  159 
Bougies,  326 
Boule  de  Mars.  518 

bibliograpny,  521 
Boulton's  solution,  191 
Brandy,  183,  689 
Brass,  536 

specific  gravity  estima- 
tion, 970 
Braunite,  485 
Bray  era,  781 
Breast  plasters,  340 

tea,  294 
Brimstone,  379 
Bromacetanibde,  696 
Bromates,  test.  862 
Bromauric  acid,  534 
Brometone,  613 

bibliography,  621 
Bromic  acia  tests,  862 
Bromide    of    ammonium, 
452 

of  calcium,  471 

of  lithium,  447 

of  potassium,  414 

of  sodium,  431 

of  strontium,  475 

of  zinc,  481 
Bromides,  tests,  862 
Bromine,  376 

bibliography,  388 

tests,  862 
Bromoform,  582 

bibliography,  587 
Bromoformum,  582 
Bronze,  536 
Broom,  835 

top,  835 
Brown  mixture,  257 

bibliography,  268 
Brucine,  816 

bibliography,  840 
Bruising,  ^11 
Buckthorn  bark,  791 
Buchu,  746 ' 

bibliographv,  770 

fluidextract,  244 
Buhrstone  mill,  112 
Bulb,  definition,  620 
Bumping,  99 
Bimsen  burner,  69 

"striking  back,"  71 
Burdock,  646 
Burette,  46* 
Burgundy  pitch,  774 
bibliography,  783 
plaster,  343 
Burner,  Bunsen,  69 

fish  tail,  68 

Fletcher's  radial,  71 

M6ker,  70 
Burnett's  disinfecting  fluid, 

482 


Burnt  alum,  493 
Burow's  solution,  189 
bibliography,  498 
Butane,  575 

Butter  of  antimony,  530 
bibliography,  535 
of  cacao.  659 
Butyl  alcohol,  613 
chloral  hydrate,  614 
bibliography,  621 
Butyrates,  tests,  867 
Butyric  acid,  614 
aldehyde,  614 
ether,  614 

bibliography,  621 

Cacao,  bibliography,  QS5 

pneparata,  681 
Cachets,  296 

Cacodyl  and  cacodvlates, 
bibliography,  606 

reaction,  522 
Cacodylate  of  sodium,  604 
Cacodylic  acid,  603 
Cadaverine,  799 
Cade  oil,  767 
Cadinene,  728 
Cadmium,  535 

bibliography,  543 
Caffeina,  678 

citrata,  679 
.eflfervescens,  680 
Caffeinse  sodio-benzoas, 
679 

sodioHsalicylas,  679 
Caffeine,  678 

bibliography,  685 

citrated,  679 

effervescent  citrated,  680 

sodio-benzoate,  679 
Cajuput  oil,  740 
Camputene,  779 
Cake  sublimate,  106 
Calabar  bean,  836 
Calabarine,  836 
Calamine,  478 
Calamine,  758 
Calamus,  758 

bibliography,  771 
Calcii  bromidum,  471 

carbonas     pnecipitatus, 
472 

chloridum,  472 

glycerophosphas,  473 

nypophosphis,  473 

lactas,  474 

phosphas    prsDcipitatus, 
474 

sulphas  exsiccatus,   475 
Calcination,  81 

operation,  81 
Calcined  magnesia,  461 

substances,  81 
Calcium,  466 

bibliography,  477 

bromide,  471 

carbonate,  471 

chloride,  472 


Calcium  glycerophos- 

phate. 473 

hydroxide,  solution,  468 

hypophosphite,  473 
bibliography,  477 

lactate,  474 

phosphate,  bibliography, 
477 
precipitated,  474 

sulphate  exsiccated,  475 

sulphide,  410 

tests,  871 
Calculations,    molecular 
weight,  378 

of  specific  gravity^  55-59 

water  of  crystallization, 
363 
Calendula,  764 

bibliography,  772 

tincture,  235 
Calisaya  bark,  830 
Calomel,  555 

and  jalap,  294 
Calumba,  780 

bibliography,  784 

fluidextract,  249 
Calx,  467 

chlorata,  374 

chlorinata,  374 

sulphurata,  470 
Cambogia,  777 
Camphene,  727 
Camphor,  733 

bibliography,  738  ) 

cerate,  329  ^ 

liniment,  ^65 

oil,  733 

ointment,  337 

powdering,  118 

spirit,  181 

subliming,  97 

water,  175 
Camphora,  733 

monobromata,  734 
Camphorated  brown  plas- 
ter, 344 

mother  plaster,  344 

oil,  266 

tincture  of  opium,  230 
Camphoric  acid,  734 

bibliographv,  738 
Canada  turpentine,  766  y 

bibliography,  772 
Canadian  hemp,  780 
Canadine,  830 
Candy   medication,    bibli- 
ography, 323 
Cane  sugar,  626 
Cannabis  extract,  274 

Indica^  760 
bibliography,  771 

tincture,  224 
Cantharidal  collodion,  213 
Cantharides,  849 

bibliography,  857 

cerate,  328 

pilaster,  341 

tincture,  224 
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Cantharidin,  S49 
Cantharidis  tinctura,  225 
Cantharis,  849 
Caoutchin,  775 
Capaloin,  793 
Cape  aloes,  792 
Capillarity,  159 
Capronic  acid.  622 
Capsaicin,  761 
Capsicum,  761 

bibliography,  771 

oleoresin,  254 

pilaster,  342 

tincture,  225 
Capsule  cleaner,  301 
Cap»sules,  297 

bibliography,  301 

filling,  298 

hard,  297 

soft,  298 
Caramel,  627 

bibliography,  638 
Caraway,  751 

bibliography,  790 
Carbamic  acid,  676 
Carbo,  385 

animalis,  386 
purificatus,  386 

lieni,  386 
Carbohydrates,  622 

bibliography,  637 
Carbolated  glycerin,  212 
Carbolic  acid,  687 
crude,  689 

oil,  689 

salve,  334 
Carbon,  385 

bibliography,  389 

crystals,     manufacture, 
149 

disulphide,  382 
as  a  solvent,  120 
bibliography,  389 

oxychlonde,  676 

tetrachloride,  583 
bibliography,  587 
Carbonate  of  ammonium, 
453 

of  calcium,  471 

of  iron,  saccharated,  504 

of  lithium  J  447 

of  magnesia,  462 

of  potassium,  415 

of  soda,  431 

of  zinc,  precipitated,  481 
Carbonates,  teste,  866 
Carbonci  disulphidum,  382 
Carbonic  acid  tests,  866 
Carbonization,  81 

operation,  83 
Carnov  trunnion,  390 
Carboys,  390 
Cardamom,  753 

bibliography,  771 

compound  tincture,  225 

tincture,  225 
Cardamomum,  753 
Carbbad  salts,  444 


Carmine,  850 
Carminic  acid,  783,  850* 
Camallite,  407,  460 
Carotin,  783 
Carron  oil,  265 
Carum,  751 
Carvacrol,  725 

bibliography^737 
Carvestrene,  727 
Carvone,  725 

bibliography,  737 
Caryophyllene,  728 
Caryophyllus,  748 
Caacara  Sag^rada^  791 

aromatic  fluid  extract, 

247 
bibliography,  794 
extract,  274 
fluidextract,  246 
Casein,  844 

varnishes,  338 
Cassia  cinnamon,  745 

fistula.  635 
bibliography,  638 

flash,  746 

oil,  745 
Cast  iron,  449 

bibliography,  520 
Castile  soap,  665 
Castner's      process      (for 

chlorine),  373 
Castor  oil,  657 

aromatized,  658 
bibliography,  671 
capsules,  658 
Cataplasm  of  kaolin.  339 

bibliography^  344, 
Cataplasma  kaolini,  339 
Cataplasms,  339 
Catechin,  768 
Catechu,  719 

troches,  322 
Catechu-tannic  acid,  718 
Cathartic  acid,  792 
Cations,  352 
Catnip,  748 
Cayenne  pepper,  761 
Celestite,  475 
Cell  contents,  620 

wall,  620 
Cells,  620 

Celluloid  bibliography,  638 
Cellulose,  628 

bibliof^raphy,  638 

tetranitrate,  630 
Celsius'  thermometer,  77 
Center  of  gravity,  37 
Centigrade     thermometer, 

77 
Centigramme,  33 
Centimeter,  33 
Centinormal       volumetric 

solutions,  880 
Centrifugal  extractor,    157 

sedimenter,  155 
Cephoilin,  827 
Cera  alba,  669 

fiava,  668 


Ceraan,  634 

bibliography,  638 
Cerate,  328 

camphor,  329 

cantharides,  328 

compound  rosin,  329 

Goulard's  329 

of  lead  subacetate,  329 

resin,  329 
Cerates,  327 

bibliography,  344 

N.  F.,329 

by  fusion,  328 

by  incorporation,  328 

N.  F.,  329 
Ceratum,  328 

camphors,  329 

cantnaridis,  328 

plumbi  subacetatia,  329, 
548 

regime,  329 
com]x>situm,  329 
Ceresin  bibliography,  587 
Cerii  oxalas,  495 
Cerium,  495 

oxalas,  495 

oxalate        bibliography, 
498 
Cerotinj  667 
Cerotimc  acid,  668 
Ceryl  alcohol,  667 

cerotate,  670 
Cetaceum,  669 
Cetyl  alcohol,  650 

palmitate,  651 
Ceylon  cinnamon,  744 
Chain  series,  568 
Chalk,  466 

mixture,  257 

bibliography,  268 

powder  compound,  291 

precipitated,  472 

prepared,  471 
Chalkus,  29 
Chamomile,  English,  764 

German,  764 

Roman,  763 
Champagne,  589. 

bibho^raphv,  605 
Change  m  volume  in  solu- 
tion, 123 
Channing's  solution,  190 
Chapman's  dinner  pill,  313 

mixture,  258 
Character  of  solvent  influ> 

ence  on  solution,  121 
Charcoal,  386 

as  fuel,  67 

as   gas   absorbent,   bib- 
liography, 389 

animal,  386 
purified,  386 

wood,  386 
Charta    potassii    nitratis, 
344 

sinapis,  344 
Chaser  mill,  113 
Chavicin,  761 
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Checking  the  prescription, 

947 
Chelerythrine,  829 
Chelidonium,  835 
Chemical  action  as  source 
of  heat,  66 

analysis  systematic,  877 

change,  346 

food,  203 

formula,  25 

preparations,  169 

solution,  120 
Chemism,  347 
Chemistry,  analjrtical,  859 

definition,  346 

organic.  567 
Chenopoaium,  741 

oU,  740 
Chewing  gum,  776 
Chicle,  776 

bibhography,  783 
Chile  saltpeter,  378 
Chimaphila,  648 

fluidextract,  249 
Chimaphilin,  648 
Chimiphila     bibliography, 

650 
Chinese  wax,  670 

bibliography,  671 
Chininum     bihydrochlori- 

cum  carbamidum,  812 
Chinoidine,  831,  922 
Chirata,  643 

fluidextract,  249 

bibliography,  649 
Chiratin,  643 
Chloral,  599 

alcoholate,  600 

and  bromide  compound, 
258 

bibliography,  606 

camphor,  600 
bioliographjr.  606 

fonnamide,  600 
bibliography,  606 

formamidum,  600 

hydrate,  599 

urethane,  601 
Chloralamide,  601 
Chloralum  hydratum,  599 
Chlorate  of  potash,  416 

of  sodium,  435 
Chlorat<?s,  test,  862 
Chlorbutanol  613 
Chloretone,  613 

bibliography,  621 
Chloride    of    ammonium, 
455 

of  calcium,  472 

of  ethyl,  588 

of  ^old  and  sodium,  533 

of  iron,  509 
solution,  510 
tincture,  510 

of  lime,  374 

of  mercury,  554 

of  methyl,  580 
of  sodium,  435 


Chloride  of  zinc,  482 
Chlorides,  test,  861 
Chlorinated  lime,  374 
bibliography,  388 

soda,  solution,  376 
Chlorine,  372 

bibliography,  388 

compound  solution,  190, 

manufacture,  372 

test,  861 

water.  374 

bibliography,  388 
Chloroform,  580 

anodjrne,  258 

as  a  solvent,  120 

bibliography,  587 

emulsion,  264 

liniment,  260 

lozenges,  322 

spirit,  181 

water,  176 
Chloroformum,  580 
Chlorophyll.  782 
Chocolate,  681 
Cholalic  acid,  853 
Cholesterin,  670 
Cholesterol,    bibliography, 

671 
Chondrus,  637 

bibliography,  638 
Chopping  drugs.  111 
Churchill's   tincture   of  io- 
dine, 236 
Chrome  iron  ore,  496 

yellow,        bibliography, 
498 
Chromic  acid,  496 
Chromii  trioxidum,  496 
Chromium,  495 

bibliography,  498 

sulphate,  497 
bibliography,  498 

tests,  872 

trioxide,  496 

biblio^phy,  498 
Chrvsarobin.  793 

bibliography,  794 

ointment,  332 
Chrv'sarobinum,  793 
Chr>'sophanic    acid,    789, 

793 
Cimicifuga,  758 

bibliography,  771 

extract,  274 

fluidextract,  244 

tincture,  235 
Cinchona,  830 

bibliography,  840 

compound  tincture,  226 

fluidextract,  245 

infusion,  218 

red,  831 

rubra,  831 

tincture,  225 
Cinohonidia.        See    Cin- 

chonidine. 
Cinchonidins  sulphas,  814 


Cinchonidine,  814 

bibliography,  840 
Cinchonmsraulphas,      809, 

sulphate,  814 
Cinchonine,  809 
bibliography,  840 
sulphate,  809 
Cinene,  779 
Cineol,  735 
Cinnabar,  549,  661 
Cinnaldehydum,  721 
Cinnamein,  768 
Cinnamene,  769 
Cinnamic  acid,  720 
bibliography,  736 
alcohol,  720 

bibliography,  736 
aldehyde,  720 
bibliography,  736 
Cinnamon,  Cassia,  745 
Ceylon,  744 
oil,  744 
Saigon,  744 
spint,  181 
tincture,  226 
water,  176 
Cinnamons,    bibliography, 

770 
Cinnamomum  saigonicum, 
744 
zoylanicum,  744 
Circulatory  solution,  122 
Citral,  732 

bibliography,  737 
Citraria,  bibliography,  638 
Citrate  of  bismuth,  541 
of    bismuth    and    am- 
monia, 541 
of  iron,  518 

and  ammonium,  518 
and  quinine,  519 
and  strj'chnine,  519 
of  lithium,  448 

effervescent,  448 
of    magnesia,    solution, 

463 
of  potassium,  417 
of  sodium,  436 
Citrated  caffeine,  679 
Citrates,  tests,  867 
Citric  acid,  618 

bibliography,  621 
svrup,  196 
testS;  867 
Citrine  ointment,  560 
bibliography,  566 
Clarification,  139 
apparatus,  139 
bibliography,  139 
by  albumin,  139 
by  fermentation,  139 
by  gelatin,  140 
by  heating,  139 
by    increasing    fluidity, 

139 
by  milk,  139 
by  sedimentation,  140 
operation,  139 
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Clarified  honev.  204 
Clavine,  S37 
CTav,  4^9 
Cleavage.  147 
Clemen '3  solution.  191 
Cove,  748 

biblioenphv,  770 

oil.  74'S 
Co&l.  aN5 

&£  fuel,  67 

gSkS  as  ifuely  6S 

ofl.  Oj  i 

tar.  767 

camphor.  7$5 
creosote,  703 
solution.  191 
Coating  pills.  SOS 

bibhoeraphv,  323 
Cobalt.  4S7 
Coca.  S32 

bibliography,  S41 
Cocaina,  S07  ' 
Cocains  hydrochloras,  S07 

hydrochioridum.  S07 
Cocaine.  807,  S32 

bibliography.  S40 

hvdrochloride,  S07 

ofeate.  215 
Cocatannlc  acid.  832 
Coccus.  850 
Cochia  pills.  314 
Cochineal.  939 

bibliographv,  857 

color,  190 
Cocoa.  681 

butter.  659 
Codeina,  823 
Codeinse  phosphas,  824 

sulphas,  824 
Codeme,  823,  838 

bibliography.  810 

phosphate.  824 

sulphate,  824 
Codex      medicamentarius, 

18 
Cod  liver  oil.  659 

bibUo^phy,  671 
emulsion,  263 
manufacture,  985 
with      hvpophos- 
phites,*264 
Coffee^  681 

bibhography,  685 
Cohesion,  346 
Cohobation,  172 
Coke,  385 

Colander  as  strainer,  131 
eolation,  130 
Colchiceine,  829 
Colchici  cormus,  829 

radix,  829 

semen,  829 
Cokhicins,  826 
Colchicine,  886,  829 

bibliography,  840 
Oolchicuin  corm,  829 
bibUomi^»841 


Coichicum  root  extract ,  274 

seed.  S29 

bibliography.  841 
fiuidextract',  244 

tincture.  226 

urines.  252 
Cold  cream,  331 
making.  984 

pressed  oils,  656 
Cole's  dinner  pill.  313 
Collapsible  tubes,  336 
Collarieol.  565 
Collodion.  213 

bibliographv,  215 

incompatibilities,  213 
Collodions.  213 
CoUodium,  213 

cantharidatum,  213 

iodi.  214 

iodoform!,  214 

flexUe,  213 

salic>'lici      oompositum, 
214 

stypticum,  214 

tigUi.  214 
CoUoidal  silver,  565,  625 
bibliography,  566 

solution,  119 
Colloids,  153 

bibliography,  154 
CoUox\'hns,  630 
CoU>Tia,  192 
Colocvnth,  647 

bibliography,  650 

compound  extract,  275 

extract,  275 
Colocvnthin,  647 
Colocynthis,  647 
Cologne  spirits.    See   De- 
odorized alcohol, 

water,  183 
Colorimetric  assays,  924 
Colorless  hydrastine  solu- 
tion, 191 

tincture  of  iodine,  bib- 
liography, 389 
Columbian  spirits,  584 
Columbic  acid,  780 
Columbin,  780 
Columbo  root,  780 
Combustion,  66 

bibliography,  80 

surface,  71 
Common  salt,  435 
Comminution,  111 

apparatus,  111 

as  aid  to  solution,  121 

object,  111 

varieti^,  111 
Composition  powder.  294 
Compound  acetanilid  pow- 
der, 294 

anise  powder,  294 

A.  a  and  B.  pills,  313 

cathartic  elixir,  208 
pills.  312 
bibliography,  323 
manufacture,  980 


Compound  chalk  powder. 

croton  oil  liniment,  267 
decoction  of  sarsaparilia, 

219 
efferN-escing  powder,  291 
elixir  of  almond,  2X)7 
of  blackbeny,  210 
of  buchu,  207 
of  cardamom,  207 
of  corydalis,  208 
of  cramp  bark,  210 
of  formates,  208 
of  glycerophosphatts, 

209 
of  orange,  252 
of   sodium   salinlate. 

210 
of  taraxacum,  207 
of  vanillin,  207 
extract  of  coloc>Tith,  275 
fluidextract  of  sarsapa- 
rilia, 245 
infusion  of  gentian,  21S 
of  rose,  2  lis 
of  senna,  217 
iron  mixture,  265,  606 
jalap  powder,  293 
laxative  pills,  314 
licorice  powder,  293 
liniment  of  mustard,  267 
of  opium,  267 
of  soft  soap,  267 
mixture   of  glvcyrrbiia. 

257 
molecule.  347 
pills  of  aloin,  313 

of  antimony,  531 

powder    of    acetanilidt*. 

697 

of  glycyrrhiia,  293 

of  morphine,  293 

resorcinal  ointment,  337 

rhubarb  pills,  312 

powder,  293 
rosin  cerate,  329 
salicylic  collodion,  214 
solution  of  chlorine,  190. 
374 
bil^liography^  3S8 
of  cresol,  186 
of     hypophosphite«, 

191 
of  iodine,  187 
of  phosphates.  191 
of  sodium  phosphate. 

441 
of  zinc  and  aluminum. 
192 
spirit  of  cardamom,  183 
of  ether,  182 
of  juniper,  181 
of  myrda,  183 
of  orange,  180 
of  vaniUin,  183 
synip  of  actsa,  202 
of  Canada  nake  iool» 
202 
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Compound  syrup  of  figs, 
203 
of      hydrochlorophos- 

phates,  203 
of  hypophosphites, 

201 
of  sarsaparilla,  199 
of  senna,  204 
of  sc^uill,  200 
of  stillingia,  204 
of  white  pine  with  and 
without    morphine, 
203 
tar  ointment,  337 
tincture     of      benzoin, 
224 

of  cardamom,  225 
of  cinchona,  226 
of  cudbear,  237 
of  gambir,  227 
of  gentian,  227 
of  jalap,  236 
of  kino,  236 
of  lavander,  229 
of    viburnum    opulis, 

237 
of  zedoary,  237 
wine  of  rhubarb,  252 
Compounding  prescrip- 
tions, 941 
Compounds,  346 
binary,  353 
ternary,  353 
Compressed  tablets,  315 

bibliofp-aphy,  323 
Condensation       equations 
and    data,    bioliogra- 
phy,  110 
of  a  vapor,  93 
upright,  101 
Condensed  milk,  849 
Condenser,  94 
invert,  101 
Liebig,  96 
Condensing  worm,  97 
Conditions  of  boiling,  bib- 
liography, 110 
Condy's  fluid,  424 
Confectio  rosse,  303 

senna?,  303 
Confection  of  Damocratis, 
303 
bibliography,  323 
of  rose,  303 
of  senna,  303 
Confections,  303 
Coniine,  799 

bibliography,  839 
Conium,  835 
bibliography,  841 
fluidextract,  249 
Cpnseals,  297 
filling,  981 
Conserves,  303 
Contact  method,  sulphuric 

acid.  400 
Continental      method      of 
emulsification,  260 


Continuous       percolation, 
163 

washing,  128 
Contraction  of  volume  on 

mixing  alcohol,  123 
Contusing,  111 
Convallamarin,  643 
Convallaria,   bibliography, 
650 

flowers,  643 

fluidextract,  249 

radix,  643 

root,  643 
Convallarin,  643 
Convolvulin,  646 
Conversion      of      English 
units  into  metric  units, 
35 

of  metric  units  into  Eng- 
lish units,  34 

of  thermometric  senlea, 
77,78 
Cooking  soda.    See  Sodium 

bicarbonate. 
Copaiba,  767 

bibliography,  772 

mass,  302 

oil,  768 

resin,  283 
Copper,  536 

bibliography,  543 

glance,  536 

in  extracts.  272 

oxides,  bibliography,  543 

suboxide,  537 

sulphate,  537 
bibliography,  543 
granulating,  972 

tests,  875 
Copperas,  507 
Coraiale  rubi  fructus,  206 
Coriander,  750 

bibliography,  770 

oil,  102,  750 
Coriandrum,  750 
Cork  borer,  98 
Corm,  829 

oil,  624 

starch,  633 
Comutine,  837 
Corrective,  927 
Corrosive    mercuric    chlo- 
ride, 554 
bibliography,  565 

sublimate,  554 
Cosmoline,  578 
Cotton,  629 

absorbent,  629 

as  filtering  agent,  135 
Cottonseed  oil,  656 
bibliography,  671 

root  bark,  778 

bibliography,  783 
Cotaminse        hydrochlori- 

dum,  824 
Cotaminc     hydrochloride, 

824 
Couch  grass,  635 


Coiunaric  acid,  721 

bibliography,  737 
Coumarin,  721 

bibliography,  737 
Coumannum,  721 
Court  plaster,  343 
Coxe's  hive  syrup,  200 
Cramp  bark,  744 
Cranesbill,  716 
Crayons,  school,  472 
Cream  of  tartar,  414 

bibliography,  425 
Creolin,  bibliography,  713 
Creosol,  713 

bibliography,  713 
Creosotal,  703 
Creosote,  702 
bibliography,  713 
carbonate,  703 
coal  tar,  703 
water^  176 
Creosoti  carbonas,  703 
Creosotum,  702 
Cresolol,  712 
Cresol,  701 
compound  solution,  186. 
773 
Cresylic  acid,  701 
Creta  pnrparata,  471 
Crocetm,  643 
Crocin,  643 
Crocose,  643 
Crocus,  643 

martis,  518 
Croton     chloral    hydrate, 
614 
oil,  658 

bibliography,  671 
collodion,  214 
Crucible  porcelain,  82 

tongs,  82 
Crucibles,  81 
black  lead,  82 
Gooch's,  137 
graphite,  82 
hessian,  82 
platinum,  82 
Crude  carbolic  acid,  687 
Crum's  test,  486 
Cryolite  process,  433 
Cryptogams     in     distilled 
water,  bibliography,  388 
Crystal,  145 
angles,  146 
axes,  146 
edges,  146 
faces,  146 
groups,  147 
measurement,  147 
production  by  changing 
character  of  solvent, 
149 
by  cooling    hot  satu- 
rated solution,  148 
by   evaporation   of  a 

solution,  149 
by  fusion  and  partial 
cooling,  149 
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Crystal     production     by 
sublimation,  149 
by  use  of  electricity, 
149 
systems,  hexagonal,  147 
monoclinic,  147 
regular,  147 
rhombic,  147 
tetragonal,  147 
triclinic,  147 
Crystallin,  694 
Crystalline  bodies,  146 

sulphur,  379 
Crystallization,  145 
bibliography,  154 
exercises,  973 
objects,  147 
retarded,  443 
water  of,  149 
Crystallizing    apparatus, 
148 
jars,  148 
Crystallography,  147 
Crystalloids^  153 
Crystals,  acicular,  147 
obtained  by  sublimation, 

106 
prismatic,  147 
tabular,  147 
Cubeb,  762 

bibliography,  772 
fluidextract,  249 
oil,  762 
oleoresin,  254 
troches,  321    ' 
Cubeba,  762 
Cubebic  acid,  762 
Cubebin,  762 
Cubic  centimeter,  33 
Cubit,  29 
Cumene.  720 
Cumol,  bibliography,  736 
Cupels,  82 

Cuprammonium  com- 
pounds,      bibliography, 

Cupri  sulphas,  537 
Cupric  acetate,  538 

ammonium,  T.  S.,  873 

oxide,  537 
Cuprous  oxide,  537 
Curagao  aloes,  792 
Curcumin,  783 
Curt  man's  still,  104 
Cusso,  781 
Cutting  drugs,  111 
Cyanic  acid,  674 
Cyanide  of  potassium,  419 

of  silver,  564 
Cyanides,       bibliography, 
684 

tests,  868 
Cyanogen,  672 

bibliography,  684 
Cymone,  723 

bibliography,  737 
Cyprep(Klium,  763 

bibliography,  772 


Cyprepedium,  fluidextract, 

249 
Cystogen,  684 

Dalby's  carminative,  258 
Damocratis  confection,  303 
Dandelion,  779 
Daphnetin,  759 
Daphnin,  759 
Daturine,  834 
Davy  safety  lamp,  73 
Deacon's  process,  372 
Deadly  nightshade,  833 
Decane,  650 
Decantation,  129 

apparatus,  129 

operation,  129 
Decigramme,  33 
Decimeter,  33 
Decinormal        volumetric 

solutions,  880 
Decocta,  218 
Decoction  of  Iceland  moss, 

218 
Decoctions,  218 

bibliography,  238 
Decoctum  cetrarise,  218 

sarsaparillse  compositum , 
219 
Decolorization,  140 
Decolorized  tincture  of  io- 
dine, 236,  378 
Decrepitation.  151 
Defimtion,  official,  24 
Deflagrating  spoon,  83 
Deflagration,  81 

operation,  83 
"Degrees  Baum^,*'  49 

conversion  into  specific 
gravity  units,  50 
Dehydrated  alcohol,  591 
Dehydrator,  623 
Dekagramme,  33 
Dekahydrated  sodium  car- 
bonate, 434 
Dekameter,  33 
Deliquescence,  151 
Delphinine,  836 
Delphinoidine,  836 
Denarcotized  opium,  838 

tincture  of  opium,  231 
Densimeter,  Rousseau's,  51 
Density,  47 

of  wax,  bibliography,  65 
Deodorant  solution,  192 
Deodorized  alcohol,  590 

opium,  838 

bibliography,  842 

tincture  of  opium,  231 
Deplegmation,  589 
Description,    official.     See 

OMcial  description. 
Desnler's  salve,  329 
Desiccated    suprarenal 
glands.  851 

thyroid  glands,  851 
D^iccation,  81,  108 

apparatus,  108 


Desiccation,  bibliography, 
110 

objects,  108 
Desiccators,  110 
Dessertspoonful^  32 
Destructive  distillation,  83, 

108 
Dextrin  bibliography,  638 
Dextrogyrate    subetances, 

614,  684 
Dextrogyre   tartaric  acid, 

614 
Dextrose,  624 
Dewee's  carminative,    258 

tincture  of  guaiac,  236 
Diaoetylmorpnina,  821 
Diacet^rlmorphins    hydro- 

chloridum,  822 
Diacetylmoiphine,  821 

hydrochloride,  821 
Diachylon  ointment,  332 
Dialy  sates,  153 
Dialysis,  153 

bibliography,  154 

objects,  153 

operation,  153 
Dialyzed  iron,  153,  615 

bibliography,  526 
Diamonos,  manufacture, 

149 
Diastase,  848 

bibliography,  857 
Diastasum,  848 
Dichlor-ethylene,  588 

bibliography.  o05 
Dichromate  ol  potaasium, 

419 
Diethylbarbituric  acid«  677 
D  i  e  t  h  y  1 8  u  Iphonmethyl- 

methane,  008 
Diffusion,  153 
Digallic  acid,  715 
Digitalein,  645 
Digitalis,  645 

bibliography,  650 

fluidextract,  244 

infusion,  217 

tincture,  226 
Digitin,  645 
Digitoflavin,  645 
Digitonin,  645 
Digitophyllin,  645 
Digi  toxin,  645 
Di-iodo-salol,  712 
Di-saccharides,  625 
Diluent,  927 
Diluted  acetic  acid,  603 

alcohol.  591 

hydriodic  acid,  394 

hydmbromic  acid,  393 

hydrochloric  acid,  392 

hydrocyanic  acid,  672 

hypoplioephorous     acid, 
406 

metaphosphoricadd,  405 

nitric  acia,  395 

nitrohydrochloric     acid, 
396 
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Diluted    phosphoric  acid, 
407 
solution  of  lead  subace- 

tate,  218,  547 
sulphuric  acid,  401 
DimethvJ-ketone,  607 
Dionin,  822 
Diosmin,  746 
Diosphcnol,  746 
Dioxyanthraquinone,  789 
Di-oxy-benzoic  acids,  712 
Dioxymethvl    anthraquin- 

one,  789 
Diphtheria  antitoxin,  853 
Disaccharides,  625 
Disinfectants,  374 
Disintegrator,  Mead's,  113 
Dispensatories,  27 
Distillate,  93 
DistUlation,  81,  93 
apparatus,  94 
bibliography,  110 
destructive*  83,  108 
fractional,  100 
objects,  93 
vacuum,  103 
with  steam,  102 
Distilled   extract  of  witch 
hazel,  177 
water,  173,  368 
waters,  171 
Distilling  appliances,  98 
exercise,  977 
flash,  95 
Dithvmol  di-iodidc,  724 
Diuretin,  680 

bibliography,  685 
Dobeirs  solution,  191 
Dog  button,  835 
Dolomite.  460 
Donovan  s    solution,    186, 
627 
bibliography,  535 
Dose,  average,  27 
Doses  of  official  emulsions, 
26^* 
extracts,  280 
fluidextracts,  250 
plycerites,  212 
mfusions,  218 
lozenges,  322 
mixtures,  259 
oleorosins,  262 
pilla,  314 
powders,  294 
resins,  283 
solutions,  189 
spirits,  183 
svrups,  204 
tinctures,  238 
waters,  178 
Double  decomposition,  400 
normal  sodium  hvdrox- 

ide,  vs.,  886 
salts,  362 
Dover's  powder,  293 

tincture,  236 
Drachm,  29,  31 
65 


Dried    antidiphtheric    se- 
rum, 853 

antitetanic  serum,  854 

hypophysis,  852 

tetanus  antitoxin,  854 
Dropper,  standard,  32 
Drops,  Hoffman's,  179 

size,  32 
Drugs      containing     fruit 

acids,  619 
Drying  closets,  110 

gases,  127 

herbs,  110 

ovens,  110 
Dulcit,  622 

bibliography,  637 
Duotal,  692 
Dutch    process   for   white 

lead,  548 
Dvads,  352 
Dvnamite,  612 


Earths,  alkaline,  459 
Eastman  capsule  filler,  30 
East  on 's  syrup,  201 
Eber's  papvrus,  17 
Ebullition,  86 
Ecboline,  837 
Edges  of  ciystals,  146 
Edward     1     statute     on 

weights,  30 
Effervescent  citrated,  680 

caffeine,  751 

lithium  citrate,  448 

magnesium  citrate,  464 
sulphate,  465 

potassium   citrate,   418 

salts,  152 

sodium  phosphate,  441 
manufacture,  994 

solution    of    magnesium 
sulphate,  191,  466 
of    sodium    citro-tar- 
trate,  192 
Effervescing  powder  com- 
pound, 291 
Efflorescence,  151 
Egg  albumin,  843 

bibliography,  857 

volk,  bibliography,  857 
Elieoptene,  729 
EljBosarrhara.     See     Oleo- 

aacchara. 
Elaidic  acid,  052 

bibliography,  670 
Elaidin  reaction,  656,  727 
Elastica,  775 
Elaterin,  779 

bibliographv,  784 

triturate,  295 
Elaterinum,  779 
Elaterium,  779 
Electric  stoves,  73 
Elect ricitv,    as    source    of 
heat  ,65 

in  making  crystals,  149 
Electrolytic  assays,  925 


Electron      theorj",     bibli- 
ography, 366 
Electuaries,  303 
Element,  345 
Elemental  table,  352 
Elements,  table,  352 
Elixir  adjuvans,  206 
ammonii  bromidum,  207 

valeratis,  207 
amygdake    compositum, 

207 
anisi,  207 
aromaticum,  206 

rubrum,  207 
aurantii  amari,  207 
bismuthi,  207 
buchu,  207 

compositum,  207 
et  potassii  acetatis,  207 
calcii  bromidi,  207 
et   sodii   glycerophos- 

phatum,  207 
hypophosphitis,  207 
lactophosphatis,  208 
cardamomi  compositum, 

207 
cascara!*  sagradsp,  208 
catharticum       composi- 
tum, 208 
cinchona;   alkaloidarum, 

208 
commendatoris,  224 
corrigens,  207 
corvdalis     compositum, 

208 
eriodictyi     aromaticum, 

207 
ferri  hypophosphitis,  208 
lactatis,  208 
phosphatis,  208 
pyrophosphatis,  208 
quminap   et  strj'ch- 
ninje,  208 
quinina;     et     strj'ch- 
ninie,  208 
phosphatum,  206 
formatum,  208 

compositum,  208 
gentiamr,  208 
et  ferri,  208 

phosphatis,  208 
glycerinatum,  208 
glycerophosphatum  com- 
positum, 209 
glvcvrrliizaj      aquosum, 
207 
aromaticum,  207 
guaranse,  209 
humuli,  209 
h^'pophosphitum,  209 

et  ferri,  209 
lithii  bromidi,  209 
citratis,  209 
salicylatis,  209 
of  ammonium  bromide, 
207 
valerate,  207 
of  anise,  207 
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Elizir  of  bismuth,  207 
of  black  haw,  210 
of  buchu,  207 

and    potassium     ace- 
tate, 207 
of  calcium  and  sodium 
glycerophosphates, 
207 
bromide,  207 
hypophosphite,  207 
lactophosphate,  208 
of  calisaya  alkaloids,  208 
of  cascara  sagrada,  208 
of  ferric  hypophosphites, 
208 
phosphate,  208 
pyrophosphate,  208 
of  formates  208 
of  gentian,  208 

and  ferric  phosphate, 

208 
and  iron,  208 
of  ffuarana,  209 
of  nops,  209 
of  hypophosphites,  209 

and  iron,  209 
of  iron  lactate,  208 
of    iron,    quinine    and 
strychnine,  208 
phosphatis,  206 
of  lithium  bromide,  209 
citrate,  209 
salicylate,  209 
of  pepsin,  209 
and  bismuth,  209 
and  iron,  209 
bismuth    and    strych- 
nine, 209 
of  phosphorus,  209 

and  nux  vomica,  209 
of  potassium  acetate,  209 
and  juniper,  209 
bromide,  209 
of  pyrophosphate  of  iron , 
quinme    and    strych- 
nine, 208 
of  quinine  valerate  and 

strychnine,  209 
of  sodium  bromide,  210 
hypophite,  210 
sahcylate,  210 
of   strychnine   valerate, 

210 
of  terpin  hydrate,  210, 
731 
and  codeine,  210 
of  three  bromides,  210 
of  vitriol,  402 

bibliography,  407 
of  zinc  valerate,  210 
para^oricus,  231 
pepsmi,  209 

et  bismuthi,  209 
bismuthi^^  et    strych- 

ninse,  209 
et  ferri,  209 
et    rennini    composi- 
tum,  209 


Elixir  phosphori,  209 

et  nucis  vomicae,  209 
potassii  acetatis,  209 
et  juniperi,  209 
bromidi,  209 
quinin^e      valeratis      et 

strychnina^,  209 
rubi  compositum,  210 
sodii  bromidi,  210 
h>'pophasphitis,  210 
sabcylatis.  210 
compositum,  210 
strychnins  valeratis,  210 
taraxaci       compositum, 

207 
terpini  hydratis,  210 
et  codeinsp,  210 
et     diacetyl     mor- 
phinae.  2'l0 
trium  bromiaorum,  210 
vanillini       compositum, 

207 
vibumi    opuli    composi- 
tum, 210 
prunifolii,  210 
zinci  valeratis,  210 
Elixirs,  205 

bibliography,  215 
Elm,  036 
Elm,  bibliography,  638 

mucilage,  193 
Elutriation,  117 

bibliography,  118 
Emerald,  489 
Emery,  489 
Emetmse  hydrochloridum, 

827 
Emetine,  827 
bibliography,  840 
hydrochloride,  827 
Emodin,  790 

Emplastrum     adhsesivum, 
342 
ammoniaci  cum  hydrar- 

jprri,  553 
belladonnse,  341 
cantharides,  341 
capsici,  341 
elasticum,  342 
fuscum      camphoratum, 

344 
ichthyocollsD,  343 
picis  burgundies,  343 
plumbi,  342 
resinse,  342 
saponis,  344 
sinapis,  342 
Empyreuma,  102,  645 
Emulsification,  continental 
method,  260 
English  method,  260 
EmuLsifiers.  acacia,  260 
caseine,  261 
chondrus,  260 
dextrin,  260 
extract  of  malt,  261 
quillaja,  261 
saponm,  261 


Emulsifiers,       tragacantlu 
260 
yolk  of  egg,  261 
Emulsin,  848 

bibliography,  857 
Emulsion  experiments,  985 
machines,  261 
of  almond,  262 
of  ammonis,  264 
of  asafetida,  262 
of  castor  oil,  264 
of  chloroform,  264 
of  cod  liver  oil,  263 

bibliography,  218 
with  calcium  Uc- 
tophosphite, 
264 
phosphate,  26\ 
with  egg,  261 
with      hypophos- 
phites, 264 
with  malt,  264 
with  wild  cherrv. 
264 
of  oil  of  turpentine,  263 
bibliography,  268 
of  FNetrolatum,  264' 
of  silver  iodide,  564 
Emulsions,  259 
acacia,  985 
bibliography,  268 
egg,  986 
fixed  oils,  262 
flask,  986 
gum-resins,  262 
manufacture,  260 
splitting,  261 
Elmulsum  ammoniact,  264 
amygdala?,  262 
asafoetide,  262 
chloroformi,  264 
olei  morrhus,  263 

cum  caldi  lactophoi- 
phate,254 
phosphate,  2^ 
cum     h\'popbo0piu- 

tibus,'264 
cum  malto.  264 
cum  pruno  viipiu- 

ana,  264 
cum  ^itello,  264 
ridni,  264 
terebinthinc,  263 
petrolati,  264 
Enfleurage,  739 
English  chamomile,  7&I 
extract    of    belladoaiau 

269 
method     of    emuiiifieft- 

tion,  260 
official  name,  23 
Enteric  pills,  311 

bibbography,  323 
Enterprise  mill,'!  14 

presB,  156 
Ediymes,  844 
and    UudM,    btblioim- 
I*y,857 
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Enssrmo-reflins,  773 
Epinephrin,  720 

bibbography,  736 
Epsom  salt,  464 
Equation  writing,  400 
Equations,  chemical,  354 


Eivot.  836 
bibuograpri 
extract,  275 


ography,  842 


fluidextract,  245 

wine,  252 
Ergota,  836 
Ergotiuj  281 
Ergotinic  acid,  837 
Encolin,  648 
Erigeron  oil,  741 
Eriodictyon,  760 

fluidextract,  244 
Erythroxylon,  832 
Eaeridine,  836 
Eaerine,  825 

Essence  of  bitter  almond, 
180 

of  ginger,  234 

of  lemon,  182 

of  peppermint,  182 

of  wintergreen,  182 

of  vanilla,  234 
Essences,  180 
Esters,  572 
Ethane,  575 
Ether,  592 

acetic,  597 

as  a  solvent,  125 

bibliography,  605 

compound  spirit,  182 

nitrous  spirit,  ISk) 

petroleum,  577 

spirit,  179 

svrup,  594 
Ethereal  oil,  597 

bibliography,  606 

tinctures,  234,  237 
Ethers,  572 
Ethyl,  569 

acetate,  597 

alcohol,  590 

benzene,  719 

carbamate,  676 

chloride,  588 

bibliography,  605 

hydrate,  588 

morphine  hydrochloride, 
822 

nitrite,  595 

oxide,  592 

sulphate,  597 

sulphuric  acid,  593 
Ethylene  lactic  acid,  609 
Ethylidene  lactic  acid,  609 
Eucaino,  808 

Eucainen,  bibliography,  840 
Eucalyptol,  735 

bibliography,  738 
Eucalvptus,  745 

bibliography,  770 

fluidextract,  244 

oil,  746 


Eucerin,  662 

bibliography,  671 
Eu^nol,  721 

bibliography,  737 
Euonic  acia,  781 
Euonymin,  781 
Euonymus,  781 

bibliography,  784 
Extract,  281 

fluidextract,  250 
Euphorin,  677 

bibliography,  685 
Eupatonn,  763 
Eupatorium.  763 

bibliography,  772 

fluidextract,  250 
Eupion,  703 
Euresol,  693 

bibliography,  699 
Europhene,  702 

bibliography^  713 
Evaporating  dishes,  90 
Evaporation,  81 

below  the  boiling  point, 
87 
conditions,  87 
operation,  88 

spontaneous,  89 
Exalgin,  697 

bibliography,  699 
Excelsior  sifter,  117 
Excipient,  304 
Elxcipicnts,  choice  of,  304 
Elxhausting  the  drug,  164 
Explosions,  theory,  404 
Explosive       prescriptions, 

950 
Expressed  oil  of  almond, 

655 
Elxpression,  156 
Exsiccated  alum,  493 

calcium  sulphate,  475 

ferrous  sulphide,  508 

sodium  arsenate,  526 
carbonate,  434 
phosphate,  441 
Exsiccation,  81,  162 

experiments,  974 

objects.  152 
Extinguisning        mercury, 

302 
Extract,  fluid,  245 

of  aconite,  273 

of  aloes,  281 

of  api)lo8,  ferrated,  281 

of  belladonna,  273 
leaves,  273 

of  cannabis,  274 

of  cascarn  sagrada,  274 

of  cimicifuga,  274 

of  cinchona,  281 

of  colrhicuin  corm,  274 
root,  274 

of  oolot\vnth,  275 
<*ompound,  275 

of  conium,  281 

of  ergot,  275 
aqueous,  281 


Extract  of  euonymus,  281 

of  gentian.  276 

of  glycyrrhua,  277 
pure,  277 

of  hematoxylon,  281 

of  hyoscyamus,  277 

of  ignatia.  281 

of  jalap,  281 

of  krameria,  281 

of  leptandra,  281 

of  logwood,  281 

of  malt,  278 

of  nux  vomica,  278 

of  opium,  279 

of  oxgall,  276 

of  physostigma,  279 

of  podophyllum,  281 

of  quassia,  281 

of  rhubarb^  279 

of  stramomum,  279 

of  sumbul,  280 

of  taraxacum,  280 

of  vanilhi,  234 

of    viburnum     pninifo- 
lium,  280 

of  witch  hazel,  distilled, 
176 

(pomade),  239 
Extraction,  154 

bibliographv,  166 

objects.  154 

principles,  154 
Extractive,  270 
Extracts,  274 

acetic,  276 

alcoholic,  268 

aqueous,  268 

bibliography,  284 

disadvantages,  270 

fluid,  245 

hydro-alcoholic,  268 

manufacture,  270 

strength,  271 
Extractum  aconite,  273 

aloes,  281 

belladonmc  folionirn,  273 

cannabis,  274 

cimicifuga?,  274 

colchici  cormi,  274 

colocynthidis,  278 
compositum,  275 

ergota*,  275 

enonymi,  281 

fellisbovis,  276 

gentians^,  276 

glycyrrhiza;,  277 
purum,  277 

ha*mato\vli,  281 

hyoscyami,  278 

kramerisp,  281 

laptandnp,  281 

malti,  278 

nucis  vomicae,  278 

opii,  279 

physostigmatis,  279 

ouassiae,  281 

rhamni    purshians,  274 

rhei,  279 
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Extractum  stramonii,  279 
sumbul,  280 
taraxaci,  280 
viburni  prunifoUi,  280 

Eye-drop  flask,  bibliogra- 
phy, 205 

Faces  of  crystals,  146 
Fahrenheit's  thermometer, 

76 
Family  (plant),  25 
Fat-free  tincture  of  digi- 
talis. 226 
Fats,  653 

bibliography,  671 
Fatty  series.  568 
Fehling's  solution,  918 
Fel  bovis,  852 

purificatum,  853 
Felix  red,  757 
Fenchene,  141,  727 
Fenchone,  751 
Fennel,  750 

bibliography,  770 
oil,  750 
water,  177 
Fermentation,  588 

for  clarification,  139 
Ferrated     wine     of     wild 

cherry,  252 
Ferri    carbonas    sacchara- 
tus,  504 
chloridum,  509 
citras,  518 

et  ammonii  citras,  518 
sulphas,  512 
tartras.  518 
et  potassii  tartras,  518 
et  quininfl>  citras,  519 

solubilis,  519 
et  str>'chnina5  citras,  519 
hydroxidum,  575 

cum    magnesii   oxido, 
516 
hypophosphis,  511 
iodidum      saccharatum, 

506 
lactas,  507 

oxidum  hydratum,  575 
cum  magnesia,  516 
saccharatum,  516 
phosphas  solubilis.  520 
pvrophosphas    solubilis, 

520 
sulphas,  508 
exsiccatus,  508 
granulatus,  508 
Ferric    acetate,    solution, 
517 
alum,  512 

ammonium  sulphate,  512 
chloride,  509 

bibliography,  521 
solution,  510 
tincture,  227,  610 
citrate,  518 

bibliography,  521 
scaling,  1000 


Ferric  hydrate,  515 

with  magnesia,  516 
with    magnesium    ox- 
ide, 516 
hydroxide,  515 
hypophosphite,  511 
nitrate,  solution,  517 
phosphate,  520 

bibliography,  521 
pyrophosphate,  520 
bibliography,  521 
salts,  tests,  873 
subsulphate  solution,  513 
sulphate,  512 
bibliography,  521 
solution,  513 
valerianate,  512 
Ferricyanide  of  potassium, 

420 
Ferrocyanide  of  potassium, 

420 
Ferrocyanides,  tests,  868 
Ferrous  carbonate,  504 
bibliography,  520 
"fluid,"  506 
mass,  302 
pills.  606 
saccnarates,  504 
chloride,  506 
iodide,  506 
pills,  607 
syrup,  506 
lactate,  507 

bibliography,  520 
oxalate,  509 
salts,  tests,  872 
sulphate,  507 

bibliography,  520 
crystallizing,  974 
exsiccated,  508 
exsiccating,  975 
granulated,  508 
granulating,  972 
Ferrum,  501 

reductum,  502 
Ferulaic  acid,  721 

bibliography,  737 
Fever  thermometers,  79 
"FF"  Ammonia,  451 
Fibrinogen,  843 
Ficus,  635 
Fiftieth-normal    sulphuric 

acid.  V.  S.,  884 
Fig,  635 

Figs,  bibliography,  638 
File,  rat  taU,  98 
Filicic  acid,  757 
Filling  capsules,  298 
Filing     tne     prescription, 

944 
Filter,  plain,  133 

plaited,  133 
Filtering  apparatus,  132 

media,  133 
Filter-paper,  bibliography, 
139 
folding,  133 
Filters,  asbestos,  135 


Filter,  cotton,  135 

paper,  133 

sand,  135 

stone,  135 
Filtrate,  131 
Filtration,  131 

bibliography,  139 
•    hot,  136 

rapid,  137 

sand,  132 

volatile,  136 
Fish  berries,  779 
Fish-tail  burner,  68 
Fittig  reaction,  700 
Fixed  oils,  653 
Flag,  sweet,  758 
Flame  tests,  879 
Flash  light,   bibhographv, 
477 

test  for  oils,  578 
Flask,  distilling,  95 

measurer,  46 
Flavored  svrups,  194 
Flaxseed,  663 

bibliography,  671 

poultice,  664 
Fleitmann's  test,  523 
Flesh,  848 

Fletcher's  radial  burner,  71 
Flexible  collodium,  213 
Florentine  receiver,  141 
Flores  zinci,  483 
Flowers,  definition,  020 

of  arsenic,  521 

of  sulphur,  379 
Fluid,    ferrous   cari)onatr, 
506 
bibliography,  520 

glycerates,  251  ' 
bibliography,  2o6 

hydrastis,  212' 
Fluidextract,  aromatic,  246 

of  aconite,  245 

of  adonis,  249 

of  aletris,  249 

of  angelica  root,  249 

of  apooynum,  249 

of  aralia,  249 

of  arnica  flowers,  249 

of  asclepias,  249 

of  aspiaospcrma.  244 

of  baptisia,  249 

of  berberis,  249 

of  bitter  orange,  246 

of  boldo,  249 

of  buchu,  244 
compound,  249 

of  calendula,  249 

of  calumba,  249 

of  cannabis,  244 

of  cascara  sagrada,  246 
aromatic,  247 

of  catnip,  249 

of  eaulophyllum,  249 

of  celery  fruit,  249 

of  chestnut  leaves,  249 

of  chimaphila,  249 

of  chioaaDthuB,  249 
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fluidextract  of  chimin ,  249 
of  cimicifuga,  244 
of  cinchona,  245 

aqueous,  249 
of  cocillana,  249 
of  coffee,  249 
of  colchicum  corm,  249 

seed,  244 
of  conium,  249 
of  condurango,  249 
of  conium,  249 
of  convallaria,  249 

flowers,  249 

root,  249 
of  coptis,  249 
of  comus,  249 
of  corydalis,  249 
of  cotton  root  bark,  249 
of  cubeb,  249 
of  cypripedium,  249 
of  damiana,  249 
of  digitalis,  244 
of  dioscorea,  249 
of  drosera,  250 
of  dulcamara,  249 
of  echinacea,  250 
of  erpot,  245 
of  eriodictyon,  244 
of  eucalyptus,  244 
of  euonymus,  244 
of  eupatorium,  250 
of  euphorbium  pilulifera, 

250 
of  frangula,  246 
of  fucus,  250 
of  galega,  250 
of  gelsemium,  244 
of  gentian,  244 

by  repercolation,  978 

manufacture,  976 
of  geranium,  248 
of  ginger,  244 
of  glycyrrhiza,  247 
of  grindplia,  244 
of  guarana,  244 
of  hamamelis  leaves,  250 
of  helianthemum,  250 
of  helonijis,  250 
of  humuli,  250 
of  hydrangea,  250 
of  hydrastis,  245 
of  hyoscyamus,  244 
of  ipnecac,  245 
of  iris  versicolor,  250 
of  jalap,  250 
of  ^uglans,  250 
of  luniper,  250 
of  kava,  250 
of  kola,  250 
of  krameria,  250 
of  lappa,  250 
of  Icptandra,  250 
of  lobelia,  245 
of  lupulln,  250 
of  matico,  250 
of  mezereum,  250 
of  nux  vomica,  244 
of  paracoto,  250 


Fluidextract  of  parcira,  250 
of  parsley  root,  250 
of  Phytolacca,  250 
of  pilocarpus,  244 
of  podophyllum,  244 
of  pome^nate,  245 
of  quassia,  250 
of  quercus,  250 
of  rhamnus  catharticus, 

250 
of  rhubarb.  244 
of  rhus  glabra,  250 
of  rose,  245 
of  rubus,  250 
of  rumex,  250 
of  sanguinaria,  250 
of  sarsaparilla,  244 

compound,  247 
of  scoparius,  250 
of  Scutellaria,  250 
of  senecio,  250 
of  senega,  248 

bibliography,  256 
of  senna,  244 

bibliography,  256 
of  sorpentaria,  250 
of  solanum,  250 
of  spigelia,  244 
of  squill,  248 
of  staph isagria,  244 
of  stillingia,  244 

compound,  251 
of  stramonium,  250 
of  sumbul,  244 
of  taraxacum,  245 
of  thuja,  251 
of  thyme,  250 
of  trifolium,  251 
of  trillium,  251 
of  triticum,  246 
of  uva  ursi,  245 
of  valerian,  250 
of  verbascum,  250 
of  verbena,  251 
of  veratrum,  244 
of  viburnum  opulus,  250 

primifolium,  244 
of  wild  cherry,  250 
of  xanthox>'lum,  244 
of  zea,  251 
Fluidoxtract«,  238 
bibliographv,  256 
bv    hvdraulic    pressure, 

'  242 
by  percolation  with  evap- 
oration, 239 

with    incomplete    ex- 
haustion, 242 

without    evaporation, 
240 
bv  repercolation,  240 
history,  239 

made  with  acetic  acid, 
245 

with  acidulated  men- 
strua, 245 

with      alcohol     men- 
strua, 244 


Fluidextracts    made    with 
alkaline    menstruft  ■ 
247 
with     aqueous     men- 
strua. 246 
with   glycerinic    men- 
strua, 244 
with        hydro-alcohol 
menstrua,  244 
manufacture,  239 
precipitate  in,  242 
preservation,  242 
Pluidextractum  aconiti,  245 
apocyni,  249 
conii,  249 
glycyrrhiza*,  247 
lobelia?,  245 
nucis  vomicae  244 
rhamni    pursnianse    aro- 

maticum,  247 
sanguinariie,  250 
sarsaparillffi       composi- 

turn,  247 
scilla?,  248 
senega?,  248 
sennsB,  244 
taraxaci,  245 
tritici,  246 
Fluorides,  tests,  863 
Fluorspar,  466 
Flux,  460 
Fly  blister,  328 
Fcenirulum,  750 
Folding  filter  paper,  133 
Foot^  29 

Forcible  straining,  131 
Formaldehyde,  584 
bibliography,  587 
solution,  18i5 
Formalin,  186,  684 
Formic  acid,  586 

bibliography,  587 
Formica  rufa,  586 
Formine,  684 

Formula.     See       Symbolic 
formula.  Chemical  for^ 
mula^  Recipe. 
symbolic,  347 
writing,  353 
Formulary.  National,  27 
Fothergill-Wade      proi^ss, 

393 
Four  syrups,  821 
Fowler's  solution,  525 
bibliography,  535 
Fractional  distillation,  100 
Francis'  triplex  pilb,  313 
Frangula,  791 
bibliographv,  794 
fluidextract,  246 
FranguliUj  791 
Frangulinic  acid,  791 
Fraxin,  6.34 
Free  alkali  tests,  877 
French  bismuth,  540 
chalk,  406,  466 
Co<l(!x,  18 
Friable  pills,  307 
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Friar's  balsam,  224 
Friction  as  source  of  heat, 

65 
Friedel    Craft's    reaction, 

700 
Fructoses.  624 
Fruit,  definition,  620 

juices,  manufacture,  140 

sugar,  624 
Fuels,  gaseous,  68 

liquid,  67 

solid,  67 
Fulcrum,  36 

Fulminating    silver,    bib- 
liography, 566 
Fume  closets,  91 
Funnel,  supports,  132 
Funnels,  material,  132 

shape,  132 
Furane,  682 
Furnace  parts,  67 
Fusible  metals,  538 
Fusion,  81 

*     and  cooling  in  making 
crystals,  149 

operation,  84 

Gaduol,  660 

Galactose,  625 

Galena,  544 

Galenical  preparations,  169 

Galla,  717 

Gallates,  tests,  869 

Gallic  acid,  714 

bibliography,  719 
tests,  869 
Galvanized  iron,  480 
Gambir,  718 

bibliography^  719 

compound  tmcture,  227 

troches,  322 
Gamboge,  777 

bibliography,  783 
Gargarisma   guaiaci    com- 

positum^  259 
Gas,  definition,  345 

natural,  576 

stove,  71 
Gaseous  fuels,  68 

solution,  127 
Gases,  drying  of,  127 

washing  of,  127 
Gasoline,  578 

aj9  a  fuel,  67 
Gasometric  assays,  924 

analysis,  924 
Gaultheria,  spirit,  182 
Gauze  wire,  73 
Gelatin,  845 

as  clarifying  acid,  140 

bibliography,  857 

coating  pills,  309 

slycennated,  845 
Gmtinum,  845 

ohondri,  637 

erinatum,  845 
Eiine,  828 
'    add,  828 


Gelseminine,  828 
Gelsemium,  828 

bibliography,  840 

fluidextract,  244 

tincture,  227 
Genera.  25 

General  formula  for  decoc- 
tions, 218 
for  infusions,  217 
Generic  name,  25 
Geneva  conference,  bibli- 
ography, 28 
Gentian,  642 

bibliography^  649 

compound  tmcture,  227 

extract,  276 

fluidextract,  244 

percolating,  977 
Gentiana,  6^2 
Gentianin,  642 
Gentisic  acid,  642 
Gentisin,  642 
Gentisinic  acid,  712 
Gentiopicrin,  642 
Genus.  25 
Geramal,  732 
Geranin,  283 
Geranium,  716 

bibliography,  719 

fluidextract,  250 
German  chamomile,  764 

silver,  488 
Gin,  741 
Ginger,  758 

bioliography,  771 

essence,  234 

fluidextract,  244 

oleoresin,  262 

soluble  essence,  234 

syrup,  201 

tmcture,  234 
Glacial  acetic  acid,  607 

f phosphoric  acid,  405 
a  n  d  u  1  se  suprarenales 

siccse,  851 
thyroidesB  siccse,  851 
Glass.  388 
bibliography,  446 
rods,  91 
tubing,  97 
bending,  97 
cutting,  97 
Globulin,  843 
Glonoin  spirit,  d12 
Glucogallic  acid,  715 
Glucose,  624 

bibliography,  637 
Glucoresins,  773 
Glucosides,  639 

bibliography,  649 
Glucosum,  624 
Glue,  845 
Glycerin,  610 
as  a  solvent,  119 
bath,  74 

bibliography,  621 
suppositories,  326 
manufacture,  983 


Glycerinated  elixir  of  gen- 
tian, 208 
bibliography,  M9 

gelatin,  845 

vaccine  vinia,  856 
Glycerinum.  610 
Glycerite  of  bismuth,  SU, 
542 

of  borogl^'cerin,  211 

of  carbolic  acid,  212 

of  elm,  212 

of  guaiac,  212 

of  nydrastis,  211 

of  iodine,  212 

of  pepsin,  212 

of  phenol,  212 

of  starch,  211 

of  tannic  acid,  211 

of  tar.  812,  767 
bibliography,  772 

of  tragacanth,  212 

of  yolk  of  egg,  212 
Glycerites,  210 

bibliography,  215 
Glyceritum   acidi  taimid, 
211 

amyli,  211 

biamuthi,  212 

boroglycerini,  211 

guaiaci,  212 

Hydrastis,  211 

pepsini,  212 

phenolis,  212 

picis  liquids,  212 

tragacanthse,  212 

vitelli,  212 
Glycerogelatins,  N.  P.^  338 
Glycerol  610 

of  asatetida,  263 

of  tannin,  211 

of  tar  767 
Glyceroles,  210 
Glycerophosphate  of  ctl- 
cium,  473 

of  sodium,  436 
Glvcerophosphates,  612 

bibliographv,  621 
Glvcerj'l,  613' 

hydrate,  610 

trinitrate,  spirit^  612 
Glvceryl-phosphonc   add, 

612 
Glycocholic  acid,  853 
GlvcocoU,  604 

bibliographv,  606 
Glycogelatm  loieDges,  322 
Glyco^n,  633 

bibliographv,  638 
Glyconin,  212 
Glycyrrhamarin,  641 
Glycyrrhixa,  642 

bibliography,  649 

compound  mixture,  257 

fluictextract,  247 

pure  extract,  277 
Glycyrrhiiin,  641 
Glycyrrhisinum  ammooift- 

turn,  642 
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CkMt  powder,  793 
Godfrey's  cordial,  258 
Gold,  532 

and  sodium  chloride,  533 
bibliography,  535 

bibliography,  535 

crystals,      manufacture, 
149 

foil,  powdering,  118 
Golden  seal,  830 
Goniometer,  147 
Gooch  crucible,  139 
Gossypii  cortex,  778 
Gossypium       purificatum, 
629 

radicis  cortex,  778 

stvpticum,  630 
Goulard's  cerate,  889, 547 
bibliography,  565 

extract,  547 

bibliography.  565 
Graduated  tube  tor  taking 

specific  gravity,  53 
Graduates,  45 

making,  i)ibliography,  47 

manufacture,  45 
Grain,  30 

"Grains"  in  vinegar  test- 
ing, 602 
Granatum,  832,  922 
Granular  effervescent  salts, 

152,  994 
Granulated  chemicals,  152 

ferrous  sulphate,  508 

opium,  838 
Granulation,  88,  161 

advantages,  152 

bibliography,  154 

exercises,  972 

operation,  151 
Grape-sugar,  625 
Graphite,  385 

bioliography,  389 
Grating,  111 
Gravimetric  analysis,  859 

assays,  919 
Gravitation,  28 
Green  hellebore,  830 

iodide  of  mercury,  557 

soap,  666 
tmcture,  266 

vitriol.  507 
Greenock  ite,  535 
Griffith's  mixture,  265.  606 

bibliography,  520 
Grindelia,  760 

bibliography,  771 
fluidextract,  244 
Grindelin,  760 
Grinding,  112 

exercises,  976 
Grommet,  90 
Group  reagents,  878 
Groups  of  metals  (analvt- 

ical),  878 
Guaiac,  774 

ammoniated  tincture, 
227 


Guaiac.  tincture,  227 

wooa,  774 
Guaiacic  acid,  774 
Guaiacol,  692 

bibliography,  699 

carbonate,  692 
bibliography,  690 
Guaiacolis  carbonas,  692 
Guaiaconic  acid,  774 
Guaiacum,  774 

bibliographv,  783 
Guaiaretic  acid,  774 
Guano,  677 
Guarana,  681 

bibliography,  685 

fluidextract,  244 
Guiding  rod,  129 
Gum  arabic,  636 
mucilage,  193 
syrup,  196 

foam,  648 

turpentine,  765 
Gums,  633 
Gun  cotton,  630 
Gunpowder,  422 

bioliography,  425 
Gutta  percha,  776 

bibliography,  783 
Gutzeit's  test,  AZ 
Gypsum,  466 

Hamaglobin,  844 
Hsematin,  844 
Hsematite,  499 
Hsemin,  844 
Hematoxylin,  716 
Hsmatoxylon,  716 
Half-normal  alcoholic  po- 
tassium       hvdroxide, 
V.  S.,  886  * 

hydrochloric  acid,  V.  S., 
885 

sulphuric  acid  V.  S.,  884 
Hall's  dinner  pill,  313 

process,  489 

solution    of   strychnine, 
192 
Halogen    organic    deriva- 
tives, 570 
Halogens,  371 
Haloid  acids,  390 
Hamamelidis  cortex,  717 

folia,  717 
Hamamelis,  717 

bark,  717 

fluidextract,  250 

leaves,  717 

water,  177 
Hance  mill,  114 
Hand  power  mills,  types  of 
const  met  ion,  114 

scale,  :\H 
Hard  capsules,  297 
Hartshorn  liniment,  265 

spirit,  450 
Hashish,  761 
Hausmannite,  485 
Headlight  oil,  577 


Heat  application,  81 

definition,  65 

for  clarification,  139 

sources,  65 

units,  76 

valuation,  75 
Heavy  magnesium   oxide, 
461 

metal,  test,  876 

oil  of  wine,  597 

precipitates,  145 

spar,  476 
Hectogramme,  33 
Hectometer,  33 
Hedeoma,  746 

bibliography,  770 
Hehner's  test  for  formalde- 
hyde, 585 
Hellebore,  830 
Hematin,  783 

bibliographsr,  857 
Hematoxyhn,  783 
Hematoxylon,  716 

bibliography,  719 

extract,  281 
Hemin,  782 
Hemiterpenes,  728 

bibliographv,  737 
Hemlock.  835' 
Hemoglobin,  bibliography, 

857 
Hemp,  American,  761 

Canadian,  780 

extract,  274 

Indian,  760 
Hem  pel's  desiccator,  i  10 
Henbane,  834 
Henry     ill,     statute    on 

weights,  30 
Hepar  sulphuris.    See  StU- 

phuralio  potassa^  412 
Heptane,  650 
Herb  cutter.  111 
Herbs,  definition,  620 
Heroin,  822 

bibliography,  840 
Hesperetin,  754 
Hesperidin,  753 
Hessian     crucibles,     bibli- 
ography. 110 
Ileterocvclic     compounds, 

685 
Hexadecane,  650 
Hexagonal  crystals,  147 
Hexanydropyridine,  799 
Hexanieth>'lenamima,   683 
Hexamethylenamine,  683 

bibliography,  685 
Hexamethylene,  68;J 
Hexamethylen-tetramine, 

683 
Hexanes,  575 
Hexyl  alcohols,  692 
Hiera  picra,  294 
Hive  syrup,  200 
Hoffman's  anodyne,  182 

drops,  179 
Holding  hand  scale,  38 
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Homatropinse  hvdn>l>ronii- 

duni,  805 
Horn  atropine,  805 

biblifij^raphy,  840 

hydrobromide,  HOo 
Homeopathic       triturates, 

295 
Homolo^iieH,  568 
Homopyrocatechin»  702 
Honev,  Vhi4 

and  borax,  204 

bibliography,  638 

clarified,  204 

of  rose,  204 
Ilonevs,  204 
Hoods,  91 
Hope's  camphor  mixture, 

258 
Hops,  762 

bibliography,  772 
Horehound,  763 
Horn  silver,  561 
Hot  drops,  235 

filtration,  136 
Humulene,  762 
Humulus,  762 
Hundredth-normal    potas- 
sium hydroxide  V.  S., 
886 

silver  nitrate  V.  S..  903 
Huxham's  tincture  of  bark, 

226 
Hydracetin,  698 

bibliography,  699 
Hydrargyri  chloridum  cor- 
rosivum,  554 
mite,  555 

cyanidum.  556 

iodidum  flavum,  557 
rubrum,  557 

oxidum  flavum,  558 
rubrum,  559 

salicylas,    561 

subsulphas  flavus,  559 
Hydrargyrum,  549 

ammoniatum,  553 

cum  creta,  552 
Hydrastina,  817 
Hydrastinae        hydrochlo- 

ridum.  819 
Hydrastmc,  817,  830 

bibliography,  840 

hydrochloride,  819 

yellow,  818 
Hydrastininaj     hydrochlo- 
ras,  819 

hydrochloridum,  819 
Hydrastinine,  819 

Dibliography,  840 

hydrochloride,  819 
Hydrastis,  830 

Dibliography,  841 

fluid,  212 

fluidextract,  245 


^  nroen 


|dyoerite,  21 1 
VDOture,  r 


, 228 

MhI(6  of  iron.  515 
todium,^ 


Hvdrate  of  sodium  solu- 
tion, 427 
Hydraulic  press,  157 
Hydrio<iic  acid,  394 
bibliography,  406 
diiutefJ,  394 
svrup,  394 
tests,  863 
Hvdro-alcoholic     extracts, 
268 
of  hyoscyamine,  806 
Hydrobromate  of  hyoscy- 
amine, 806  I 
of  hyoscine,  806 
of  quinine,  812 
Hydrobromic    acid,    bibli- 
ography, 406  I 
dilute,  393 
test,  862 
Hydrobromide  of  hyoscine, 

806 
Hydrocarbons,  567 
Hydrochlorate  of  apomor- 
phine,  823 
of  cocaine,  807 
of  hydrastinine,  819 
of  morphine,  821 
of  pilocarpine,  801 
Hydrochloric  acid,  392 
bibliography,  406 
diluted,  392 
tests,  861 
Hydrochloride  of  apomor- 
phine,  823 
of  cocaine,  807 
Hydrocyanic  acid,  672 
bibliography,  684 
Hydrofluoric    acid,    tests, 

863 
Hydrogen,  367 
bibliography^  388 
dioxide  solution,  174,370 
bibliography,  388 
sulphide,  381 
Hydrogenation  of  oils,  652 
Hydrolvsing,  623 
Hydrolysis,  623,  640 
of  glucosides,  bibliogra- 
phy, 649 
Hydrometer,  49 
bibliography,  65 
Baum6,  49 
exercises,  968 
Nicholson's,  51 
Hydronaphthol,  785 
Dibliography,  794 
Hydroquinone,  693 
Hydrous  wool  fat,  662 
Hygrine,  832 

Hygroscopic    substances, 
151 


Hypnal,  683 
Dib"* 


)ibliography,  685 
'Hypo,     444 
Hypochlorites  test,  862 
Hypodermic  tablets,  319 
Hypophosphite  of  calcium, 
473 


Hypophosphite  of  manga- 
nese, 487 

of  potassium,  420 

of  sodium,  437 

syrup,  197 
Hypophosphites,  865 
Hypophosphorous       arid. 
405 
bibliography,  407 
diluted,  406 
Hyosceine.    See  Hyoscinf. 
Hyoscinse       hydrohronias. 
806 

h\-drobromidum,  800 
Hyoscine,  806 

bibliography,  840 

hydrobromide,  80i> 
Hyoscyaminae     hydrubrik- 
inas,   806 

hydrobromidum,  806 

sulphas,  806 
Hyoscyamine,  805 

bibliography,  840 

hydrobromide,  806 

sulphate,  806 
Hyosrvainus,  834 

bibliography,  841 

extract,  278 

fluidextract.  244 

tincture,  228 
Hypophosphite     of    irw.. 

511 
Hj'pophysis  sicca,  So2 
Hyposulphite    of   sodiun. 

444 

ICHTHYOCOLL-S  $50 

bibliography,  S57 
Ichthvol,  5^0* 

bibliogniphy,  587 

bibliography,  S57 
**I.  D.  E,/*oS8 
Igasuric  acid,  S35 
Ignition,  81 

application.  S3 

operation,  S3 
Ihri^  capsule  hUt-r.  301 
Illicium.  749 
Immiscible  liquids.  IM) 
separation.  140 

immunity  uni:,  SS5 
Imperial    isallon.   different 

from  I'.  S.  ^-ine  eaUon. 
31 

system    oi    wei|:ht<  in»i 
me:iitur\'S.  31 
Inactive  Lirtaric  aciJ,  bM 
Incandesi^nt  carNin,  W 
Inch,  29 
Incineration.  ^1 

operation,  S3 
Incompatible    prescrip- 
tions. 951 
bibliocTsiphy  of.  ^ , 
Incompatibilitr.  chemiai. 
949 

intentknaL  951 

phannaoeuticaJ,  MS 
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Incompatibility,  physical, 
949 

prescription,  948 

therapeutical,  949 
Indian  cannabis,  fluid  ex- 
tract, 244 

hemp,  760 
extract,  274 

tobacco,  835 
Indigo,  695 

carmine,  696 
Infant  foods,  bibliography, 

857 
Infusa,  217 

Infused  oil  of  hyoscyamus, 
268 

oils,  N.  F.,  267 
Infusion  of  cinchona,  218 

of  digitalis,  217 

of  kooso,  218 

of  senna,  compound,  217 

of  wild  cherry,  218 
Infusions,  215 

bibliography,  238 

by  cold  maceration,  216 
percolation,  216 

by  digestion,  216 

by  hot  maceration,  216 
percolation,  216 

manufacture,  215 
Infusorial  earth,  bibliogra- 
phy, 389 
Infusum  brayercB,  218 

cinchonse,  218 

digitalis,  217 

gentian®     compositum, 
218 

pruni  virginianffi,  218 

rosffi  compositum,  218 

sennse  compositum,  217 
Ink,  black,  501 

invisible,  488 

sympathetic,  488 
Inorganic  acids,  390 
Inscription,  928 
Inspissated  juices,  268 
bibliography,  284 
manufacture.  268 
Insurance  oil,  577 
as  a  fuel,  67 
Intentional     incompatibil- 
ity, 951 
Interpolation,      bibliogra- 
phy, 47 
Interstitial  water,  150 
Inulin,  633 

Inunctions,  N.  F.,  337 
lodatos,  tost,  863 
Iodic  acid,  tests,  863 
Iodide  of  ammonia,  456 

of  iron,  506 

of  lead,  548 

of  mercury,  red,  557 
yellow,  557 

of  potassium,  421 

of  silver,  504 

of  sodium,  437 

of  strontium,  476 


Iodide  of  zinc,  482 
Iodides,  test,  863 
Iodine,  377 

absorption  number,  915 

bibliography,  388 

collodion,  214 

colorless  tincture,  378 

compound  solution,  187 

ointment,  334 

tests,  862 

tincture  of,  379 
Iodized  sulphur,  381 
Iodoform,  582 

bibliography,  587 

collodion,  214 

ointment,  334 
lodoformum,  582 
lodol,  G82 

bibliographv,  685 
lodolum,  682' 
lodometry,  891 
lodophenin,  698 

bibliographv,  699 
lodopyrme,    bibliography, 

685 
lodum,  377 
Ionic  theorj",  bibliography, 

366 
lonone,  733 

lonones  and  irones,  bibliog- 
raphy, 735 
Ions,  119 
Ipecac,  827 

bibliography,  840 

and  opium  powder,  293 

fluidextract,  245 

syrup,  197 

wine,  257 
Ipecacuanha,  827 
Ipecacuanhic  acid,  827 
Iron,  498,  601 

albuminate,  843 

and  ammonium  citrate, 
518 
bibliographv,  521 
tartrate*,  518  * 

and  potassium  tartrate, 
518 
bibliography,  521 

and  quinine  citrate,  519 

and  strv'chnine    citrate, 
519 
bibliography,  521 

bibliography,  520 

hydrogen,  502 

carbonate,  504 

cast,  499 

dialysed,  515 

ferroc  van  ides,      bibliog- 
raphv, 520 

l^alvanized,  480 

iodide,  506 

mixture,  compound,  265, 
606 

peptonate,  843 

pyrit<«,  499 

reduced,  502 

rust,  501 


Iron  salts.   See  Ferrous  And 
ferric. 

tests,  872 

wines,  252 

wrought,  500 
Irone,  733 
Isinglass,  850 

plaster.  343 
Iso-allyl-oenzene,  720 
Isobutane,  575 
Isomeres,  575 
Isomorphism,  147 
Isomorphous  bodies,  147 
Isonitrile  reaction,  581 
Isonitriles,  673 
Isoprene,  728 
Isopropylacetic  acid,  617 

benzene,  72 

metacresol,  724 
Iso-punicine,  827 
Isoquinoline,  817 
Isothiocyanic  acid,  674 

Jaborandi,  832 
Jaboridine,  832 
Jaborine,  832 
Jackson's  pectoral  syrup, 

203 
Jalap.  646 

bibliography,  650 

compound  powder,  293 

resin,  282 
Jalapa,  646 
Jalapin,  645 
James'  powder.  294 

bibliographv,  535 
Jamestown  weed,  833 
Janeway's  pills,  313 
Japanese  bronze,    bibliog- 
raphy, 543 

wax,  670 

bibliography,  671 
Jasmin,  yellow,  828 
Javelle  water,  191,  376 
Jennerian  vaccine,  856 
Jervine,  830 
Jimson  weed,  833 
Jolly  spiral  balance,  29,  53 
Juices,  234 

inspissated,  268 
Jujube  paste  lozenges,  322 
Juniper  berries,  741 
bibliography,  770 

compound  spirit,  181 

oil,  741 

spirit,  181 

Kainite,  425 
Kakodyl  reaction,  522 
Kamnafuga,  697 
Kaolin,  494 

bibliography,  498 

cataplasm,  339 
Kaolinum,  494 
Kelp,  377 

Kentish's  liniment,  266 
Keratin,  842 
Kerme's  mineral,  531 
bibliography,  535 
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Keraer's  test,  813 
Kerosene,  577 
Ketones,  573 
Ketoses,  623 
Kettles,  steam,  75 
Kidney  plasters,  340 
Kieselguhr,  388 
Kilogramme,  33 
Kilometer,  33 
Kinic  acid,  831 
Kino,  719 

bibliography,  719 

red,  719 

tincture,  228 
Kinoic  acid,  719 
Kinoin,  719 
Kinovic  acid,  831 
Kino-tannic  acid,  719 
Kissingen  salts,  N.  F.,  466 
Knife  edge    (of  balance), 

36 
Kola,  681 

bibliography,  685 
Kombic  acid,  644 
Koppeschaar's       solution, 

917 
Kosin,  781 
Koumiss,  849 
Kousso,  781 

bibliography,  784 
Kramena,  716 

bibliography,  719 

extract,  281 

fluidextract,  250 

syrup,  203 

tmcture,  236 
Krameric  acid^  716 
Kramero-tanmc  acid,  716 
Kyanol,  694 

Lab  arraque's  solution,  376 

bibliography,  388 
Labelling  the  prescription, 

944 
Laboratory  exercises,  965 
Lac  fermentatum,  849 

sulphur,  381 

bibliography,  389 
Lactate  of  calcium,  474 
Lactic  acid,  609 

bibliography,  621 
LactDmeter,  51 
Lactopicrin,  781 
Lactose,  628 

bibliography,  638 
Lactucarium,  781 

bibliography,  784 

syrup,  198 

tincture,  228 
Lactuccrin,  781 
Lactucic  acid,  781 
Lactucin,  781 
Ladies  slipper,  763 
Lady  Webster's  pills,  313 

bibliography,  323 
Lffivogyrate       substances, 

614 
Lafayette  mixture,  258 


Laminated  silks,  631 
Lamotte's  drops,  235 
Lamp,  alcohol,  67 

Russian  blast,  68 
Lamjp-black,  386 

bibliography,  389 
Lana  philosophica,  483 
Landsiedl  extractor,  160 
Lanolin,  662 
Lapis  infemalis,  564 

lazuli,  489 
Lappaj  646 

biDhography,  650 
fluidextract,  250 
Larch,  766 
Lard,  660 

biblio^phv,  671 
benzomated,  661 
oU,  659 
Large  flake  manna,  634 
Lascoff  capsule  filler,  301 
Latent  heat,  85 

bibliography,  110 
of  steam,  85 
Latin  of  prescriptions,  929 
official  name,  21 
terms  used  in  prescrip- 
tions, 934 
Laudanum,  230 
Laughing  gas,  402,  383 
Lavender,  compound  tinc- 
ture, 229 
oil.  741 
spirit,  182 
Laxative  elixir,  208 
Leach's  test  for  formalde- 
hyde, 585 
Lead,  544 
acetate,  546 

bibliography,  565 
bibliography,  565 
carbonate,  548 

ointment,  548 
chamber  process,  399 
iodide,  548 

bibliography,  565 
ointment,  548 
meconate,  548 
nitrate,  549 

bibliography,  565 
oxide,  546 
plaster,  549,  667 
manufacture,  1004 
by        precipitation, 
1011 
subacetate,  solution,  547 

diluted  solution,  187 
tests,  875 
water,  186,  547 
Leaves,  definition,  619 
Leblanc's  process,  432 
Lecithin,  670 

bibliography,  671 
Legumin,  844 
Lemon  essence,  182 
juice,  620 

bibliography,  621 
oil,  755 


Lemon  peel,  755 

bibliography,  771 

syrup,  196 

tmcture,  229 
Lepidolite,  446 
Leptandra,  extract,  281 

fluidextract,  250 
Leucotannin,  715 
Levant  wormseed,  779 
Levigation,  117 
Levogyie  tartaric  add,  614 
Levogyrate  subetances.  614 
Levulose.  624 
Ldbavius  fuming  spirit.  532 
Lichenin,  633 

bibliography.  638 
Licorice  extract,  277 

powder,  compound,  293 

root,  Ml 
Liebig  condenser,  96 
Light  as  a  source  of  hctt, 
66 

precipitates,  145 
Liffnin^  631 

bibbography,  638 
Lily  of  the  vallev,  643 
Lime,  466 

bibliography,  477 

chloride,  374 

chlorinated,  374 

juice,  620 

and  pepsin,  620 

liniment,  266,  667 

mUk,  470 

stone,  466 

sulphurated,  470 

syrup,  469 

water,  185,  468 
bibliography,  477 
Limonene,  727 
Limonis  cortex,  755 

succus^  6^ 
Linamann,  663 
Linen,  630 
Liniment,  chlorofomi,  ^ 

hartshorn,  265 

of   aconite   and  chloro- 
form, 267 

of  ammonia,  265 

of     ammonium    iodidr. 
267 

of  belladonna,  265 

of  camphor,  265 

of  croton  oil.  267 
•  of  lime,  272.  469 

of  soft  soap,  266 

of  turpentme,  206 

soap,  266 

volatile,  265 
Liniments,  264 

bibliography,  268 
Linimentum      aconiti    K 
chloroformi,  267 

ammoni»,  265 

ammonii  iodidi,  267 

belladonna,  265 

calcis.  272,  #68 

camphone,  268 
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Linimentum    chloroformi, 
266 
opii  coznposituin,  267 
saponato  camphoratum, 

267 
saponis,  266 
mollis,  266 

compositum,  267 
sinapis  compositum, 

267 
terebinthins,  266 

aceticum,  267 
tiglu,  267 

compositum,  267 
Linoleic  acid,  652 

bibliography,  670 

Linolein,  657 

Linoxyn,  657 

Linseed,  663 

oU.  657 

bibliography,  671 
Linum,  663 
Lipins,  654 
Lipoids,  654 
Liquefied  phenol,  689 
Liauid  albolene,  578 
aefinition,  345 
fuels.  67,  205 
glass,  442 
opodeldoc,  266 
petrolatum,  578 

bibliography,  587 
petroxolins,  267 
petroxylins,  N.  F.,  267 
pharmaceuticals,    table, 

170 
smoke,  703 
soaps,  666 

bibliography,  671 

Liquor  acidi  arsenosi,  185 

alumini  acetatis,  189 

acetico-tartratis,  189 

sub-acetatis,  189 

ammonii  acetatis,  451 

citratis,  189 
antiscpticus,  189 
alkalinus,  189 
arseni      et     hydrargyri 

iodidi,  186,  527 
arscnicalis  clemens,  190 

Fowleri,  525 
auri   et   arseni  bromidi, 

190,  534 
bismuthi,  190 
bromi,  190 
calcis,  185,  468 

sulphurata^,  190 
camuni,  190 
chlori    conipositus,    190, 

374 
cocci  neus,  190 
cresolis  conijKwitus,  701 
ferri  acetatis,  190 
album  inati,  190 
chloridi,  510 
citratis,  190 
et  ammonii     acetatis, 
516 


Liquor  ferri  hypophosphi- 
tis,  190,  512 
nitratis,  190 
oxychloridi,  190. 510 
oxysulphates.  190,  514 
peptonate,  190,  843 
cummansano,  190 
protochloridi,  190 
salicylatis,  190 
subsulphatis,  513 
tcrsulphatis,  513 
formaldehydi,  185,  686 
ptta-perch«,  190 
hydrargyri    et    potassii 
iodidi,  190 
nitratis,  190,  660 
hydrastinse    compositus, 

191 
hydrogenii  dioxidi,   186, 

370 
hypophosphitum,  191 

compositus,  191 
hypophysis,  852 
iodi  compositus,  187 

phenolatus,  191,  685 
magnesii  citratis,  463 
sulphatis  effervesoens, 
191 
pancreatini,  191 
pepsini,  191 

antisepticus,  191 
aromaticus,  191 
phosphatum  acidus,  191, 
405 
compositus,  191 
phosphor  i,  191 
picis  alkalinus,  191 
carbonis,  191,  767 
bibliography,  772 
plumbi  subacetatis,  186, 
647 
dilutus,  186,  602 
potasssp,  410 
potassii     arsenatus     et 
bromidi,  191 
arsenitis,  525 
chlorinataB,  191 
citratis  J  418 
hydroxidi,  410 
sodse  chloratsB,  376 
chlorinataB,  376 
et  mentha?,  191 
sodii  arsenati,   Pearson, 
191 
arscnatis,  527 
boratis       compositus, 

191 
chloridi  physiologicus, 

188 
citratis,  192 
citro-tartratis  eflferves- 

cens,  192,  436 
givccrophosphatis,  437 
hvdroxidi,  189,  427 
pnosphatis,     composi- 

tUH,  192,  440 
silicatis,  442 
strychninie  acetatis,  192 


Liquor  sinci  chloridi,  482 
et  alumini  compositus, 

192 
et    ferri    compositus, 
192 
Liter  flask,  46 
Litharge,  545 

bibliography,  665 
Lithii  benzoas,  447 

bromidum,  447 

carbonas,  447 

citras,  448 
effervescena,  448 

salicylus,  448 
Lithium,  446 

benzoate,  447 

bibliography.  458 

bromide,  447 

bibliography,  469 

carbonate,  447 
bibliography,  459 

citrate,  448 
effervescent,  448 

salicylate,  448 

tests,  870 
Little  giant  pills,  556 
Liver  of  sulphur,  412 
Lixiviation,  158 
Lloyd  stUl,  106 
Lobelia,  835 

bibliography,  841 

fluidextract,  246 

tincture.  229 
Lobelic  acid,  836 
Lobeline,  835 
Lode  stone,  499 
Logwood,  716 

extract,  281 
London  paste,  427 
Looch  bfanc,  259 
Losophane,  702 

bibliography,  713 
Lotio  alba,  259 

bibliography,  268 
Ix)tion,  128 

apparatus,  128 

operation,  128 
Lotions,  259 
Lovi's  beads,  62 

exerciseSj  969 
Lozenge  making,  981 
Lozenges.     See  Troches. 

jujube  paste,  322 

of  quinme  tannate,  322 

of      tasteless     quinine, 
322 
Lugol's  solution,  187 
Lunar  caustic,  564 

bibliographv,  566 
Lupulin,  763 

fluidextract,  250 

oleorcsin,  255 
Lupulinum,  763 
Lyco|)odium.  664 

bibliography,  671 
Lye,  410 
Lysimeter,  124 
Lysol,  bibliography,  713 
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Mace,  756 
MiiceratioD,  155 

bibliography,  166 
MacTotin,  283 
Madder,  789 

bibliography,  794 
Magendie's  solution,  821 
Ma^a,  141 

bismuthi,  539 

ferri  hydroxidi,  515 

m&gaesisBj  462 

d  maipiesia,  462 
bibliography,  477 
Magnalium.  490 
Magnesia.  461 

ponderosa.  461 
Magnesii  carbonaa,  462 

oxidum.  461 

Jx>ndero6Uin,  461 
phas,  464 
effervescens,  465 
sulphis,  466 
Magnesite,  460 
Magnesium,  460 
bibliography.  477 
carbonate.  462 

bibliography,  477 
dtrate.  effervescent,  500 

solution,  187,  463 
oxide.  461 
sulphate,  464 
bibliography,  477 
effervescent,  465 
sulphite.  466 
tests,  871 
Magnetic  iron  ore,  499 
Malachite.  536 
Male  fern,  757 
MaUc  acid.  614 

bibliography.  621 
Malleable  iron,  501 
Malt.  6^1 

extract,  278 
Maltose,  628 
and   malt,  bibliography, 
638 
Maltum.  634 
Manah.  29 
Mandrake  root.  780 
MaugHneso.  485 
biblit^^mphy.  488 
dioxide,        precipitated, 

4S7 
h>'p^>phiV!phite,  487 
pt^ptonato,  843 
9par.  485 
sulphate,  487 

bibliv^raphv,  488 
tests,  8r2 
Mangani  dioxidum,  487 
priK't'ipitatum,  487 
Kypophosphis,  487 
•ulphas.  487 
6a4 


^^^KMfnpby,  637 


IMannoee,  624 
Manometer,  93 
.  Manufacture  of  chemicals, 
'      987 
I  Marble,  466 

.  Marc,  recovery  of  alcohol, 
164 
Margaric  acid,  651 

bibliography,  670 
Marigold,  764 
j  Markoe  process,  404 
I  Mamibium,  763 
!      bibliography,  772 
I  Marsh  gas,  575 
'      mallow  drops,  636 
root,  635 
Marsh's  test,  523 
Mass,  28 
blue,  302 
of  copaiba,  302 
bibliography,  323 
•  definition,  345 
of  ferrous  carbonate,  302, 
550 
manufacture,  1000 
of  mercury,  302,  661 
bibliography,  323 
Vallet's,  302 
Massa  copaibae,  302 
ferri  carbonatis,  606 
hydrargyri,  302,  661 
Masses,  302 
Mastic,  774 

bibliography,  783 
Mastiche,  774 
Mastichic  acid,  774 
Masticin,  774 
Matico,  760 
bibliography,  771 
fluidextract,  250 
Matricaria,  764 

bibliography^  772 
Matter,  definition,  345 
May  apple  root,  780 
Mayer  s     reagent,     bibli- 
ography, 565 
Meadow  saffron,  829 
Mead's  disintegrator,  113 
Measures,  45 
Meat  juice,  848 
juices,     etc.,     bibliogra- 
phy, 857 
Meconic  acid,  838 
Medicated  syrups,  194 
Meerschaum,  460 
M6ker  burner,  70 
Mel,  634 
depuratum,  204 
ros®,  204 

et  sodii  boratis,  204 
sodii  boratis,  204 
Melissa,  748 
Melissic  acid.  667 
Melissyl  alcohol,  667 
Melting  points,  bibliogm- 
phv,  110 
of  substances,  estima- 
tion, 84 


Meniscus,  46 
Menstruum,  riioice  in  per- 
colation, 1G2 
Mentha  piperita,  747 

viridis,  747 
Menthol,  731 
bibilography,  737 
camphoratum,  732 
Mercurial    ointment,   SSI 

one-third,  333.  fi09 
Mercuric  chloride,  554 
cyanide,  556 
iodide,  557 
nitrate,  560 

ointment,  347,  661 
solution,  190.  660 
oxides,  558 

bibliography.  566 
salicylas,  561 ' 
salts,  tests,  875 
sulphide,  561 
thiocyanate,  674 
Mercurous  chloride.  555 
iodide,  557 
salts,  tests,  875 
Mercury,  549 
bibliography,  565 
filament    in    thermome- 
ters, repairing  break, 
80 
mass,  302 
oleate,  214 
subsulphate,  559 
sulphate,  560 
with  chalk,  552 
bibliography,  565 
Mesitylene,  720 

bibliography,  736 
Meta  acids,  bibliognphr, 
366 
compounds,  691 
Metadihydrox  v  b  e  n  i  e  n  f . 

692 
Metaphosphoric  acid.  405 

diluted,  405 
Metallic  phosphorus,  3S4 
Metallurgy,  478 
Metals,  407 
alkali,  407 
Meter  origin,  33 
Methacetin,  698 

bibliography,  699 
Methane,  575 
Methyl,  569 
alcohol,  584 

bibliography,  587 
chavicol,  749 
chloride,  580 

bibliographv,  587 
ether,  584 

bibliography,  587 
salicylate,  710 
bibliography,  714 
Methylol,  586 

bibliography,  587 
Methylamines,  586 
Methylene  blue,  6»4 
bibliogn^fay,  090 
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Methylene  group,  722 
Methylene-citryl-salicylic 

acid,  710 
Methylethylacetic    acid 

617 
Methylis  salicylas,  710 
Methylthioninae        hydro- 

chloridum,  695 
Methyl-propyl     benzenes, 

722 
Methyl-punicine,  827 
Metric  system,  history,  33 
Metrology,  28 
Mezereum,  759 

bibliography,  771 

fluidextract,  250 
Microcosmic  salt,  458 
Mil,  33 

Mild  mercurous   chloride, 
555 
bibliography,  565 
MUk,  609.  849 

as  clarifying  agent,  139 

of  almonds,  262 

of  asafetida,  262 

of  lime,  470 

of  magnesia,  462 

of  sulphur,  381 

sugar,  627 
Mill,  barrel,  113 

buhrstone,  112 

cannon  ball,  113 

roller,  113 
MillUiter,  33 
Millimeter,  33 
Mills,  112 

bibliography,  118 

hand  power,  114 
Minderer's  solution,  185 
Mineral  chameleon,  487 
Mint.     See     Peppermint, 

Spearmint, 
Minim,  32 
Miotic,  836 
Mistura   adstrin^ens,    258 

ammonii  chlondi,  258 

camphorse  acida,  258 
aromatica,  258 

carminativa,  258 

chlorali  et  potassi  bro- 
midi  composita,  258 

chloroform  i  et  morphinae 
composita,  258 

compound  iron,  505 

copaibir,  258 
et  opii,  258 

cretap,  257 

ferri  carbonatis,  606 
compK)8ita?,  258 

fusca,  257 

glyovrrhiza)     composita, 
257 

guaiaci,  258 

gummosa,  2,59 

magnesia'   asafcctid®  et 
opii.  258 

olei  picis,  258 

oleo-balsamica,  258 


Mistura  opii  et  chloroformi 
composita,  258 
et  rhei  composita,  258 
et  sassafras,  258 
pectoralis  Stokes,  258 
potassii  citratis,  418 
rhei  alkalina,  258 
composita,  258 
et  soda,  257 
solvans  simplex,  258 
Mitigated    caustic,    bibli- 
ography, 566 
Mixture,  Basham's,  516 
brown,  257 
chalk,  257 
Griffith's,  257 
neutral,  418 
of    ferrous    carbonate, 

257 
of  glvcyrrhixa  compound, 

257 
of  guaiac,  258 
of  rhubarb  and  soda,  257 
bibliography,  268 
Mixtures,  256,  258 
manufacture,  257 
Mohr-Westphal     balance, 
51 
bibliography,  65 
exercises,  969 
Moissan    electric   furnace, 

73 
Molasses,  627 
Molecular  weight,  calcula- 
tions, 363 
Molecule,  compound,  353 
definition,  345 
simple,  353 
Molecules,     bibliography, 

366 
Monads,  352 

Monobromated    camphor, 
734 
bibliography,  738 
Monoclinic  s>'stem  of  crys- 
tals, 147 
Monochlor-ethane.  588 
Monohyd rated  sodium  car- 
bonates. 431 
Monosaccnarides,  623 
Monsel's  powder,  514 
solution,  513 

bibliography,  521 
Morphina,  820 
Morphinae      hydrochloras, 
821 
hydrochloridum,  821 
sulphas,  821 
Morphine,  820,  838 
bibliography,  840 
compound  powder,  293 
hydrochloride,  821 
sulphate,  821 
Morrhuol,  660 
Mortar,  agate,  115 
contusion,       foundation 

for,  112 
for  contusion.  111 


Mortar  for  trituration,  115 

glass,  115 

'ron.  112 

marble,  112 

porcelain,  115 

wedgewood,  115 

wooden,  112 
Moschus,  850 
Moth  balls,  785 
Mother  liquor,  148 
Moulded  sdver  nitrate,  563 
Mucilage  of  acacia,  193 
by    circulator>'    solu- 
tion, 193 

of  elm.  193 

of  Irish  moss,  193 

of  sassafras  pith,  193 

of  tragacantn,  193 
Mucilages,  192 

bibliography,  205 

N.  F.,  189 

made  with  cold  water, 
193 
with  hot  water,  193 

preparation,  193 
Mucilago  Acacise,  193 

chondri,  193 

sassafras  medulla?,  193 

tragacanthae,  193 

ulmi,  193 
Mulla,  N.  F.;  338 
MuUer,  motion  in  leviga- 

tion,117 
Muriatic  acid,  392 
Musk,  856 

bibliography,  857 

root,  757 

tincture,  229 
Mustard  leaf,  343 

oil,  674 

paper,  343 

plaster,  342 
Mycoderma  aceti,  601 
Mydriatic  alkaloids,  833 
Myopsin,  847 
Myricene,  726 
Myricyl  alcohol,  667 
Mvristica,  756 

bibliography,  771 

oil,  756 
Myristicin,     bibliography, 

771 
Myrosin,  848 
Mvrrh,  777 

bibliography,  783 

tincture,  230 
Myrrha,  777 
Myrrholols,  778 
Myrrhols,  778 

Names,    botanical.       See 
Botanical  name.  Gen- 
eric    name,      Specific 
name. 
pharmacopceial,  21 
Napelline,  828 
Naphthalene,  785 
bibliography,  794 
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Naphth&lenum,  785 
Naphthalin,  785 
Naphthaliniiniy  785 
Naphthol,  786 
Naphthobmstol,  787 
N'aphthob,  785 

bibliof^raphy.  794 
XaphthoquinoDe,  787 

bibliography,  794 
Xarceine.  838 
Xarcotine,  838 
Nasal  siippoeitories,  327 

bibliofn^phy,  327 
Xataloin.  793 
National  formulary,  27 
Natrium.  425 
Natural      colors,     bibli- 
ography. 784 
Natural  gas,  576 
as  fuel.  68 
bibliography,  586 

order,  25 

sodium    salicylate,    442, 
785 
Nebula,  N.  F^  268 
Neosalvaraan,       bibliogra- 

phv.  699 
Neroli  oil,  755 
Nessler's  reagent,  449 
Neutral  mixture,  418 
bibliography,  425 

principles,  773 
Neutralizing  cordial,  258 
**N.F.'    See  Xaiianal  For^ 

mulary. 
Nicholson's  hydrometer,  51 
Nickel.  488 

plating,  488 
Nicotiana  tabacum,  835 
Nicotine,  802 

bibliography,  839 
Niemever  pills  for  dropsy, 
"314 
for  phthisis,  314 
Night;$hade,  833 

^mily.  833 
Nihilum  album,  483 
Nitrate  of  lead.  549 

oi  mercurv,  560 

of  potash,'  422 

of  sih-er,  562 
nuHilded,  563 

1^  Axlium.  438 
Nitrates,  tests,  864 
Nitr\*.    See  Potassium  ni- 

tmte. 
Nitric  acid,  395 

bibliography,  206 
diluted,  395 

Nitnim,  673 
Tilritr'  i^f  ftmvl  616 

i!»f  rlln  I.  m 

dl  aiiciiUTii,  Aim 
Njlrif*':^,  bibliography,  684 


Nitrogen,       bibliography, 
389 
dioxide,  382 
monoxide,  383 

bibliography,  389 
pentoxide,  382 
tetroxide,  382 
Nitrogenii  monoxidum,  383 
Nitroglycerin,  611 
bibliography,  621 
spirit,  181 
Nitrohydrochloric  acid,  396 
bibliography,  406 
diluted.  396 
Nitrous  acidj  test,  864 
ether,  spint,  594 
oxide,  383 
Nomenclature    of    chemi- 
cals, 353 
Nonane,  650 
Non-volatile  impurities 

tests.  877 
Normal  hydrochloric  acid 
V.8.,  885 
potassium  hydroxide  v.- 

8.,  885 
saline  solution,  188,  435 
salt  solution,  188 
salts,  362 
sodium   hydroxide   v.s., 

886 
sulphuric  acid,  v.s.,  883 
volumetric  solutions,  880 
Norwood's  tincture,  234 
Novaspirin,  710 
Novatophan,  875 
Nuclei    in    crystallization, 

148 
Nucleine,  844 
Nutgall,  717 
bibliography,  719 
ointment,  332 
tincture,  236 
Nutmeg,  755 
butter,  756 
grater.  111 
oil.  756 
Nux  vomica,  835 

bibliography,  841 
extract,  278 
fluidextract,  244 
tincture,  230 

Obulus,  29 
Octane,  650 
Official,  21 

abbreviation.  24 

definition.  24 

description.  25 

names,  21 

recipe,  26 
Officinal,  21 
OU  bath,  74 

bone,  386 

castor,  657 

cod  liver,  659 

cotton  seed,  656 

crotoii,658 


Oil,  ethereal,  597 
lard,  659 
linseed,  657 
of  aUspice,  752 
of  anise,  749 

bibliography,  770 
of  bergamot,  755 
of  betula,  710 
of  birch,  710 

bibliography,  714 
of  bitter  almond.  704 
bibliography.  713 
of  black  pepper,"  255 
of  cade,  767 

bibliography,  772 
of  cajuput,  740 

bibliography,  769 
of  camphor,  733 

bibliography,  738 
of  caraway,  751 

bibliography,  n\ 
of  cassia,  745 

bibliography,  770 
of  chenopoaium,  740 

bibliography,  769 
of  cinnamon,  745 
of  cloves,  748 

bibliography,  770 
of  copaiba,  7^ 

bibliography,  772 
of  coriander,  750 

bibliography,  770 
of  cubeb,  762' 

bibliography,  772 
of  enseron,  741 

bibliography,  770 
of  eucalyptus,'  746 

bibliography,  770 
of  fennel,  750 

bibliography,  770 
of  garlic,  673 
of  gaultheria,  710 

bibliography,  714 
of  hedeoma,  746 

bibliography,  770 
of  juniper,  74*1 

bibliography.  <<0 
of    lavender,    biblin^- 
phy,  770 

flowers,  741 
of  lemon,  755 

bibliography,  771 
of  mace,  7o6 
of  mirbane,  687 
of  mustard,  674 

bibliography,  684 
of  myristica,  756 

biblioj^raphy,  771 
of  neroli,  755 
of  nutmeg,  756 
of  orange  peel,  754 

bibliogTaphy.  771 
of  peppermint,  747 

bibliography,  770 
of  pimenta,  752 

bibliography,  771 
of  rose,  742 

bibliognphy,  770 
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Oil  of  roBemaiy,  742 

bibliosraphy,  770 
of  santal,  742 

biblioffraphy,  770 
of  sassan-as,  744 

bibliography,  770 
of  savin,  760 

bibliography,  771 
of  sesame,  655 
of  spearmint,  747 

bibliography,  770 
of  spike,  741 
of  sweet  birch,  710 
of  tar.  767 

bibliography,  772 
of  theobroma,  659 

bibliography,  621 
of  thyme,  743 

bibliography,  770 
of  turpentme,  765 

bibliography,  772 

emulsions,  087 
of  vitriol,  308 
of  wine,  597 
of  wintergreen,  710 
olive,  654 
Oils,  fixed,  653 
volatile,  738 
Ointment,  331 
basilicon,  329 
belladonna,  332 
blue,  333 
chr3rsarobin,  332 
diachylon,  332 
iodine,  333 
iodoform,  334 
jars,  336 
mercury,  332 
nutgall,  332 
of  ammoniated  mercury, 

333 
of  boric  acid,  331 
of  iodine,  334 
of  lead  iodide,  337 
of  mercuric  nitrate,  347 
manufacture,  1008 
of  phenol,  334 
of  potassium  iodide,  337 
of  red    mercuric    oxide, 

337 
of  rose  water,  331 
of  stramonium,  334 
of  tannic  acid,  331 
of  white  precipitate,  333 
of  yellow  mercuric  oxide, 

333 
of  zinc  oxide,  335 

stoarate,  337 
sulphur,  335 
tar,  334 
veratrine,  337 
Ointments,  329 
bibliography,  344 
by  fusion,  329 
by  incorporation,  329 
dispensing  of,  335 
manufacture,  329 
Oleate  of  aconite,  215 


Oleate  of  atropine,  215 

of  cocaine,  Z15 

of  mercury,  214 

of  quinine,  215 

of  veratrine,  215 

of  zinc,  214 
Oleates,  214 

bibliography,  215,  483 

manufacture,  214 
Oleatum  aconitinsD,  215 

atropinsD,  215 

cocame,  215 

hydrargyri,  214 

quininae,  215 

veratrinse,  215 

zinci,  241,  483 
Oleic  acid,  651 

bibliography,  670 
Olein.  652 

Oleo-balsamic  mixture,  258 
Oleoresin  of  aspidium,  254 

of  cubeb,  254 

of  ginger,  255 

of  lupulin,  255 

of  parsley  fruit,  254 

of  pepper,  255 
Oleoresma  aspidii,  254 

capsici,  254 

cuoebse,  254 

lupulini,  255 

petroselini,  254 

piperis,  255 

zingiberis,  255 
Oleoresins,  252 

bibliography,  256 

manufacture,  253 

natural,  252 

pharmaceutical,  252 
Oleosacchara,  295 
Oleosaccharates,  295 
Oleum,  400 

adipis,  659 

sethereum,  597 

amygdalae  amarsc,  704 
expressum,  655 

anisi,  749 

aurantii  corticis,  754 

betula;,  710 

cadinum,  767 

cajuputi,  740 

cari,  751 

caryophylli,  748 

chenopodii,  740 

cinnamomi,  745 

copaiba>,  768 

coriandri,  750 

cubebffi,  762 

erigerontis,  741 

eucalypti,  746 

fomiculi,  750 

gaultheris,  710 

gossypii  seminis,  656 

hedeoma),  746 

iuniperi,  741 

lavandul®  florum,  741 

limonis,  755 

lini,  656 

menthse  piperita),  747 


Oleum     menthse     viridis, 
747 

morrhu»,  6^59 

myristicse,  756 

obvffi,  654 

picis    liquids    rectifica- 
tum,  767 

piment®,  752 

pini  pumilionisy  766 

ricini,  657 

rosffi,  742 

rosmarini,  742 

sabinffi,  760 

santali,  742 

sassafras,  744 

sesami,  655 

sinapis  vohitile.  674 

templinum,  766 

tereointhinsD,  765 
rectificatum,  765 

theobromatis,  659 

thymi,  743 

tiglu,  658 
OUve  oil,  654 

bibliopaphy,  671 
Ophelic  acid,  643 
Opianic  acid,  818 
Opii  deodoratum,  838 

granulatum,  838 

pulvis,  838 

tinctura,  230 
Opium,  838 

bibliography,  842 

camphorated     tincture. 
230 

denarcotized,  838 

deodorized,  838 
tincture,  231 

extract,  279 

granulated,  838 

powdered,  838 

tincture,  230 

vinegar,  255 
Opodeldoc,  266 

bibliography,  268 
Opsonins,  856 

oibliography,  858 
Orange,  compound  spirit, 
180 

flower  syrup,  197 
water,  175 
stronger,  175 

peel,  bitter,  753 
sweet,  754 
oil,  754 
tincture,  223 

syrup,  196 
Orcein,  783 

Oregon  grape  fniit,  829 
Organic  acids,  390 

chemistry,  567 
Orj^eate  syrup,  201 
Origanum,  748 
Orpiment,  521 
Ortho,  compounds,  691 
Ortho-cyclic     compounds, 

685 
Ortho-oxy-benzoic  acid,704 
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Orthophosphoric  acid,  405 
Osmosis,  153 
Oven,  drying,  110 
Ovum  vitellum  recens,  850 
Oxalate  of  cerium,  495 
Oxalates,  tests,  867 
Oxalic  acid,  605 

bibliography,  606 
tests,  867 
Oxgall^  852 

bibbography,  857 
Oxidation,  403 
Oxide  of  lead,  545 

of  silver,  564 

of  zinc.  482 
Oxides  or  antimony,  529 

of  lead,  545 

of  mercury,  558 

of  nitrogen,  382 

of  silver,  562 
Oxidizing  agents,  403 
Oxyacanthina,  829 
Oxy-cinnamic  acid,  721 
Oxydases,  844 
Oxygen,  367 

bibliography,  388 
Oxygenium,  367 
Oxy-hydrogen  blast  lamp, 

72 
Oxyhydroquinone,  694 
Oxymels,  205 

Oxymethyl  anthraquinone, 
789 
bibliography,  794 
Oxypropionic  acid,  609 
Ozone,  368 

bibliography,  388 

Packages,  wrapping,  287- 

289 
Paddles,  91 
Pale  catechu,  718 

rose,  717 
Palma  rosa  oil,  742 
Palmitic  acid,  651 
Pancreatin,  847 

bibliography,  857 
Pancreatinum,  847 
Papain,  848 

bibliography,  857 
Papaveracea?,  835 
Paper,  630 

as  filtering  medium,  133 

bibliography,  638 

mustard,  343 
Papyrus  cbers,  17 
Para  compounds,  691 
Paracvanogen,     bibliogra- 
phy, t)84 
Paraffin,  579 

hiblioRraphy,  587 
Paraffinum,  579 
Paraformaldehyde,  586 
Paraformaldehvdum,  586 
Paraldehyde,  598 

bibliography,  606 
Pamldohycfum.  598 
Parchment,  (V30 


Parchment  paper,  bibliog- 
raphy, 638 
Paregoric,  230 
Pareira,  828 

bibliography,  840 

fluidextract,  250 
Pariirlin,  648 
Parillin.  648 
Parrish  s  camphor  mixture, 

258 
Parsley  fruit,  752 
Pasta,  N.  F.,  338 
Pat6  de  Can  quoin,  482 
Pavy*s  solution,  919 
Pearl  ash,  415 
Pearls  of  nitrite  of  amyl, 

617 
Pearson's  solution,  191 
Pectin^  633 

biblioptiphy,  638 
Pelletiennss  tannas,  827 
Pelletierine,  832 

bibliography,  840 

tannate,  827 
Pellicle,  148 
Pellitory,  763 
Pennyroyal,  746 

oil,  747 
Pentamethylene,  683 
Penta-methylene-diamine, 

799 
Pentanes,  575 
Pepo,  664 
Pepper,  761 

bibliography,  772 

black,  761 

cayenne,  761 

oleoresin,  255 

red,  761 
Peppermint,  747 

bioliography,  770 

essence,  182 

oil.  747 

spirit,  182 

water,  177 
Pepsin,  846 

bibliography,  857 
Pepsinum,  846 
.Peptomangan,  843 
Peptone,  843 

bibliography,  857 
Peptonizing  powder,  294 
Perborates,     bibliography, 

445 
Percentage  solutions,  prob- 
lems, 64 
Perrhlorate  testa,  862 
Percolate,  collecting,  159 

rapidity  of  flow,  163 
Percolating  appliances,  bib- 
liography, 167 

closetH,  160 

stands,  160 
Percolation,  158 

bibliography,  166 

comminution    of     drug, 
161 

continuous,  163 


Percolation    exercises,  976 

exhausting  drug,  164 

moistening  drug,  161 

outlet  tube,  164 

packing  drue,  161 

principles  of  operation. 
159 
Percolator,  159,  160 

bibliography,  167 

for  volatile  liquids,  166 

material,  159 

Rosewater's,  166 

Squibb 's  well  tube,  165 
Perfume  extraction,  bibli- 

oeraphv,  769 
Perfumed  spirit,  183 
Periodic  svstem,  353 

theory,  bibliography,  366 
Permanganate  of   potash. 

423 
Persulphate  of  iron,  solu- 
tion^ 513 
Peruvian  bark,  830 
Pestle,  cementing  handle, 

115 
Pestles,  114 
Petrolatum,  578 

album,  579 

bibliography,  587 

liquid,  578 

liquidum,  578 

molle,  578 

soft,  578 
Petroleum,  576 

bibliography,  586 

benzin,  577 

ether,  577 

as  a  solvent,  120 

jelly,  578 
Petroselinic  acid,  bibliog- 
raphy, 670 
Petroselinum,  752 
Petrox  Dreparations,  579 

bibliography,  587 
Petroxolins,  liquid,  N.  F., 

267 
Petroxollnum       liquidum, 

267 
Pewter,  528 

Pharmaceutical    asBayins. 
907 

liquids,  table,  170 

names.   Engliah   official, 
23 
Latin,  official,  21 

preparations,  169 

solids,  table,  170 

testing,  859 
Pharmacist,  definition,  17 
Pharmacopoeia,  definition, 
17 

of    the    United    States, 
history,  19-21 

of  Valerius  cordus,  18 
Pharmacopceias,  bibliogra- 
phy, 28 

international,  19 

municipal,  18 
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Pharmacopoeias,  national, 

18 
Pharmacy,  definition,  17 

etymology,       bibliogra- 
phy, 28 

history,  bibliography,  28 
Phellandrene,  727 
Phenacetin,  697 
Phenacoll,      bibliography, 
699 

hydrochloride,  698 
Phenanthrene,  819 
Phenix        pharmaceutical 

condenser,  100 
Phenol,  687 

bibliography,  699 

glycente,  212 

lodatum,  685 

liquef actum,  689 
Phenolphthalein,  720 

bibliosraphy,  736 
Phenolpnthaleinum,  720 
Phenolsulphonate  of  sod- 
ium, 439 

of  zinc.  484 
Phenolsulphonates,      test, 

869 
Phenolsulphonio  acid,  690 

bibliography,  699 
Phenyl  acetamide,  696 

sahcylate,  710 
Phenyfcinchonic  add,  875 

bibliography,  839 
Phenyldimethylp3rrazolon, 

Phenylis  salicylas.  711 
Phenyl-methyl-ether,  689 
Phloroglucin.  694 
Phosgene,  676 
Phosphate  of  ammonium, 
458 
of  iron,  soluble,  520 
of  lime,  474 
of  soda,  439 

compound      solution, 

440 
effervescent,  441 
exsiccated,  441 
Phosphates,  tests,  865 
Phosphor-bronze,    b  i  b  1  i  - 

ography,  543 
Phosphoric  acid,  403 
bibliography,  407 
diluted,  404 
glacial,  405 
meta,»405 
ortho,  405 
tests,  865 
Phosphorous  acid  tests,  865 
Phosphorsalz,  458 
Phosphorus,  383 
amorphous,  384 
bibliography,  389 
elixir,  209 
metallic,  384 
pills,  312 

manufacture,  980 
powdering,  118 

66 


Phosphorus,  red,  384 

spirit,  182 

waxy,  384 

yellow,  384 
Photography,  bibliography, 

566 
Photosantonic  acid,  779 
Phthalic  acid,  720 
Physical  change,  345 
Physics,  definition,  346 
Physiological  assays,  646 

salt,  436 
'  solution,  788 
Physostigma,  836 

bibliography,  842 

extract,  279 

tincture,  231 
Physostigmins     salicylas, 
825 

sulphas,  825 
Physostigmine,  836 

bibliography,  840 

salicylate,  ^5 

sulphate,  825 
Phytoalbumin,  843 
Phjrtolacca,  778 

bibhography,  783 

fluidextract,  250 
Phytolacca  f  met  us,  778 

radix,  778 
Phytosterols.  670,  836 

bibhograpny,  671 
Phytotoxins,  844 
P.  L,  19 
Picrasmin.  779 
Picric  acid,  690 

bibliography,  699 
Picrotoxm,  779 

bibliography,  784 
Picropodopnyllinj  780 
Picropodophyllinio      acid, 

780 
Pill  coating,  308 

cutting  machines,  306 

excipient,  304 

making  experiments,  979 

mass,    requirements    of 
ideal,  304 

roller,  307 

tiles,  306 
Pills,  303 

A.  S.  and  B.,  313 

bibliography,  323 

Blaud^s,  312 

cathartic,  compound,  312 

compound,  laxative,  314 

Lady  Webster's,  313 

manufacture,  303 

rhubarb,  compound,  312 

vegetable,         cathartic, 
313 

of  aloes,  311 
and  asafetida,  313 
and  iron,  313 
and  mastic,  313 
and  myrrh,  313 

of  aloin,  strychnine  and 
belladonna,.  313 


PiUs    of   antimony,    com- 
pound, 531 
of  asafetida.  311 
of  colocyntn  and  hyos- 
cyamus,  314 
and  podophyllum,  314 
of  ferrous  carfalonate,  505 
iodide,  507 

bibliography,  520 
of  nitroglycenn,  314 
of  opium  and  camphor, 
314 
and  lead,  314 
of  phosphorus,  313 
of  rhubarb,  314 
Pilocarpidine.  832 
Pilocarpins  hydrochloras, 
oUl 
hydrochloridum,  801 
nitras,  801 
Pilocarpine,  832 
bibliography,  839 
hydrochloride,  801 
nitrate,  801 
Pilocarpus,  832 
bibliography,  841 
fluidextract,  244 
Pilula  perpetua,  528 
Pilulss  ad  prandium,  313 
aloes,  311 

et  asafetidse,  313 
et  ferri,  313 
et  mastiche,  313 
et  myrrhs,  313 
et  podoyhylli  compos- 
ite, 313 
hydrargyri    et    scam- 
monii  composite, 
313 
et  podophylli,  313 
aloini  composite,  313 
strychnine    et    bella- 
donne,  313 
composite,  313 
antid3rspeptice,  313 
antimonii       composite, 

313 
antiperiodice,  313 

sine  aloe,  313 
asafoetide,  311 
cathartics     composite, 
312 
vegetabiles.  314 
colocjrnthiois  compos- 
ite, 314 
et  hyoscyami,  314 
et  podophylli,  314 
digitalis  scille  et  hydrar- 
gyri, 314 
fern  carbonatis,  324,  606 
iodidi,  609 

quinine  aloes  et  mucis 
vomice,  314 
strvchnine  et  arseni 
fortiores,  314 
mites,  314 
glycer>'lis  nitrati^  314 
laxative  composite,  314 


1042 


INDEX 


Pilus    laxativsB    poetpar- 
tum,  314 

opii,  digitalis,  et  quininse, 
314 
et  camphorse,  314 
etplumbi,  314 

phosphori,  312 

rhei,  314 

compositse,  312 
Pimenta,  752 

bibliography,  771 
Finch  cocks,  98 
Pine  needle  oil,  766 

and  oleum   templi- 
num,      bibUogra- 
,   phy,  772 

wood  oil,  766 

bibliography,  772 
Pinene,  727 
Pink  root,  830 
Piper,  761 
Piperidine,  799 

bibliography,  839 
Piperin,  761 

bibliography,  839 
Piperina,  800 
Piperine,  800 
Pipette      for      separating 

immiscible  liquia,  141 
Pipettes,  minim,  46 

volumetric,  46 
Pipsissewa.     See     Chitna- 

phila. 
Pitch  blend,  497 
Pituitary  gland,  852 
Pix  liquida,  766 
Plaited  filter  folding,  133 
Plant  terms,  25.  SeeGenua^ 

SpecieSj  Families,  Tribes. 
Planta  genista,  835 
Plaster,  adhesive,  342 

belladonna,  341 

burgjundy  pitch,  343 

capsicum,  342 

masses,  339 

lead,  342,  649 

of  ammoniac  and  mer- 
cury, 553 

soap,  344 

spreading,  340 
experiments,  1005 
Plaster-of-Paris,  476 
Plasters,  339 

bibliography,  344 

N.  F.,  344 
Platform  scale,  43 
Platinic  chloride,  534 
Platinum,  534 

bibliography,  535 

substances    attacking 
same,  82 
Plumhi  acetas,  546 

carhonas,  548 

iodidum,  548 

nitras,  549 

oxidum,  545 
Plumbum,  544 
Hummer's  pills,  313,  531 


Pocula  emetica,  528 
PodophylliUj  781 
Podophyllinic  acid,  780 
Podophyllotoxin,  780 
Podophyllum,  780 
.    bibliography,  784 

fluidextract,  244 

resin,  282 
Poison  tablet  of  corrosive 

mercuric  chloride,  318 
Poke  berries,  778 

root,  778 
Polariscopic  assays,  925 

index,  740,  926 
"PoUceman,"  129 
Politzer  plugs,  327 

bibhography,  327 
Pollantin,  845 
Polybasic  acids,  604 
Polygalic  acid,  649 
Polysaccharides,  628 
Polysolvej  653 

and  oleite,  bibliography, 
670 
Pomade  camphree,  337 
Pomades,  739 
Pomegranate,  832 

bibliography,  841 

fluidextract,  245 
Pondo  libralis,  29 
Poor  man's  plaster,  343 
Poppy  family,  835 
Porphorization,  117 
Portland  cement,  468 
bibliography  477 
Potassa,  409 

alum,  491 

cum  calce,  410 

solution,  410 

sulphurata,  412 
Potassii  acetas,  412 

bicarbonas,  413 

bitartras,  413 

bromidum,  414 

carbonas,  415 

chloras,  416 

citras,  417 
eflfervescens,  418 

cyanidum,  419 

dichromas,  419 

et  sodii  tartras,  420 

ferro  cyanidum,  420 

hydroxidum,  409 

hypophosphis,  420 

ioaidum,  421 

nitras,  422 

permanganas,  487 

sulphas,  424 
Potassium,  407 

acetate,  412 

and  sodium  tartrate,  420 

arscnitc  solution,  525 

bibliography,  425 

bicarbonate,  413 

bichromate,  419 

bi tartrate,  413 

bromide,  414 

bibliography,  425  | 


Potassium  carbooAte,  416 

bibliography,  425 
chlorate,  416 

bibliography,  425 

crystab  manufacture, 
148 

granuUting,  972 

lozenges,  321 

tablets,  321 
citrate,  417 

effervescent,  418 

solution,  418 
cyanide,  419 

bibliography,  425 
dichromate,  419 
ferricyanide,  421,  078 
ferrocyanide.  480,  673 

bibuograpny,  425 
hydrate,  409 
hydroxide,  409 
hypophosphite,  420 

bibliography,  425 
iodide,  421 

bibliography,  426 

ointment,  337 
myronate,  675 
nitrate,  422 

bibliography,  425 

paper,  344 
permanganate,  423 

bibliography,  426 
sulphate,  424 
tests,  870 
thiocyanate,  674 
Potio  de  Riviere,  IM,  418 
Poultices,  339 
Powder,    acetanilid     com- 
pound^ 294 
antimonial,  294 
aromatic,  291 
boxes,  286 

chalk  compound,  291 
compound    effervescing. 

291 
dividers,  284 
Dover's,  293 
folding  exercises,  975 
glycyrrhiza     compound. 

293 
James',  294 
morphine        compound, 

293 
of  acetanilide  compound. 

697 
of  Algaroth,  530 

bibliography,  535 
of  ipecac  and  opium,  293 
paper  folding,  285 
Seidlitz,  291 
TuUy's.  293 
Powdered  opium,  838 

sublimates,  106 
Powdering  camphor,  118 
gold  foil,  118 
phosphorus,  118 
tin,  118 
Powders,  284 
administration,  296 
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Powdere,  bibliography » 301 
dividing,  284 
preparation,  2S4 
Pnrscriptio       intemation- 

fdis,  19 
Precipitant,  142 
Precipitate,  142 

character^  bulky,  145 
crj'stjilline,  145 
curdy,  145 
flocculent,  145 
gelatin  ouSf  145 
Precipitated    calcium    car- 
bonate, 472 
phosphate,  474 
chalk,  472 

biblioKfaphy,  477 
manuiacture,  992 
manganese  dioxide,  487 
sulphur,  380 

bibliography,  389 
«inc  carbonate,  481 
Precipitates,  hr*a\Tp',  145 
in  fiuidextracts,  242 
light,  145 
Precipitating  jars,  144 
Precipitation,  142 
bibliograplu%  754 
by  action  of  light,  143 
by  adding  a  precipitanti 

143 
by  change  in  solvent,  143 

in  temperature,  143 
by  chemical  action,  143 
causes,  143 
objects,  143 
Preparations,  chemical,  169 

phannaceutical,  169 
Prepared  chalk,  471 
bibliography,  477 
cocoa,  681 
Buet^  661 
Prescnption,  927 
checking,  947 
compounding,  941 
filing,  944 

incompatibihty,  949 
Latin,  929 
writing,  929 
Prescriptions,  100  typical, 
952 
explosive,  950 
galenical,  169 
Press  cloth,  156 
Enterprise,  156 
hand  lever,  157 
hydraulic,  157 
rolIi?r,  157 
screw,  150 
spiral  twist,  156 
tincture,  157 
wedge.  157 

fr.-w...      IMS 

iphv,  166 

\  ii.  7.=i9 

r-i,M;,r'.     ;J.,,[,nh.   571 

I'n-^ii.in-   rr-v, tula,  147 
i*rubiliii,  72l> 


Problems  in  allegation^  60- 
63 
in  percentage,  65 
Proof  spirit,  592 

bibliography,  605 
Propane,  575 
Propionic  acid,  609 

bibliography,  621 
Propyl,  569 

ben«ene,  720 
Propykcetic  acid,  617 
Propylamine,  586 
Protargol,  SO.'i 
Proteins,  bibliography,  857 

cla&^i6cation  of.  842 
Proteoses,       bibliography, 

857 
Protocatechuic  acid,  712 

aldehyde,  712 
Protoiodide    of    mercury. 
See     Yeiiaw     mercurous 
iodide, 
Protopine,  829 
Prunase,     etc*,     bibliogra* 

phv,  857 
Prune,  635 

bibliography,  638 
Pnmum,  635 
Pnuius  vir|5iniana,  706 
Prusaic  acid.    See  ll\fdfi>» 

cffanic  acid, 
p8eudojer\^ine,  830 
Pseudo-pun  icinc,  827 
Psyclio trine,  827 
Pteri tannic  acid,  757 
Pterocarpus      mar«upium, 

719 
Puce    colored    lead   oxide, 

645 
Pulverisation  by  interven- 
tion, 118 
bibliography,  118 
by  precipitation,  143 
Pulverizing,  112 
Pulvis  acetanilidi  composi- 
tus,  294 
aloes  et  cannellie,  294 
antLmoniali»*  294 
antiseptii^us,  294 
aroma  ticus,  291 
ruhtfacicnSf  294 

'  1  oompositua, 

in,  294 
^.,  v*4  aroma  ticus,  294 
et  opii.  294 
compositus,  291 
cfTen'escenii  fsompositus, 

291 
gambir  eompositus,  294 
glycvrrhis©  compoeittis, 

293 
hydrarKyri  riiloridi  mitia 

et  JiJApev  294 
tpeofteiMUihii»  et  opii,  203 
jalaptt  compositus,  293 
kino    oompoaitua    NJ^„ 
111^294 
et  opii  com  posit  ui,  294 


I^ilviB  morphina?  comixMti* 

tU9,  293 
uiyricu.'  composittjs,  294 
punrreutini    compositus, 

294 
purgans,  293 
rhci  comptjsitus,  293 
et  magnesioo  anisatus, 
294 
tairi  compositu.%  294 
Ihimpkin  see<!,  66'1 

fcibliogmphy,  671 
Punirine.  H27 
Puniro-t-annic  acid,  832 
Pure  extntct  of  glycyrrhiata* 

277 
Purgative  lemonade,  464 
Purging  cassia,  635 
Purification    by   precipita- 

tion,  143 
Purified  aloes,  792 
bibliographj',  794 
animal  charcoal,  385 
antidiphtheric    serum, 

853 
antttetanic  serum,  854 
cotton,  629 
oxgall,  853 

bibliogniphy.  858 
pc^troleum  benzin,  577 
talc,  466 
Purine,   678 
Purple    of    Cassiu^    bihlj- 

ography,  535 
Pyknonjeter,  48 

estimation     of     spcrcific 

gravity  of  solids,  57 
exercises,  967 
Pvraiol,  682 
X^rethniui,  763 
bibHogniphv,  772 
tincture,  23'l 
Pyridine,  705 

bibliography,  839 

I^-r^  ;  I 

Pvro  %T^' 

phy.  699 

P>Tcxim,  698 

Pvrr,  nl,  693 

Pyr<  Ki 

h'v  N ,  699 

Pvr-  ■> 

Pyr-  ''> 

Pyr  '>2 

Pjrn  .of  iron,  520 

of  >-.!  >       lil 

Pyrii;  '         '     t^^s,  it^u,  866 
Pvr.  t.*  add,  405 

Pyr.  M 

Pvr. 

bibliography,  685 

QuAoauFUS  pomades,  734 
Uuadru|>lex  pill^  314 
Qualitative  analysis,  8S9 
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Quantitative  analysis,  859, 

879 
Quassia,  781 

bibliography,  784 

extracts,  281 

fluidextract,  250 

tincture,  231 
Quassin,  781 
Quebracho,  832 
Queen's    root.     See    Stil- 

lingia,  757 
Quercitannic  acid,  717 
Quercus,  717 

fluidextract,  250 
Quick  grass,  635 

silver,  549 
Quillaja,  648 

bibhography,  650 

tincture,  231 
Quinina.     See  Quinine, 
Quinidine,  814 

bibliography,  840 
Quinina,  809 
Quininee  bisulphas,  811 

dihydrochloridum,  812 

et  ure»  hydrochloridum, 
812 

hydrobromas,  812 

hydrobromidum,  812 

hydrochloras,  813 

hydrochloridum,  813 

salicylas,  813 

sulphas,  813 

tannas,  814 
Quinine,  809 

and  urea  hydrochloride, 
812 

bibliography,  840 

bisulphat«,  811 

dihvarochloride,  812 

hydrobroraide,  812 

hydrochloride,  813 

lozenges,  322 

oleate.  215 

salicylate,  813 

sulphate,  813 

tannate,  814 
Quinoline,  795 

bibliography,  839 

Racemic  acid^  614 
Rack  for  strainers,  131 
Radicals,  569 
Radicles,  569 
Raphides,  644 
Rapid  filtration,  137 
Raspberry  syrup,  201 
Rasping,  111 
Rftt-tail  file,  98 
Reading  j;cro  on  balfince, 

41 
Reaeerit,  860 
Realgar,  621 
Reaumur*?     thermometer, 

77 
Receiver,  1)5 
Becemnj£_botUo,  IJaa 


Rectified  oil  of  turpentine, 

765 
Red  aromatic  elixir,  207 

bark,  831 

cinchona,  831 

lavandcr,  229 

lead.  545 

bibliography,  565 

mercuric  iodide,  557 
bibhography,  565 
oxide,  559 

bibliography,  566 

pepper,  761 

phosphorus,  384 

precipitate,  559 
bibliography,  566 
salve,  337 

rose,  717 
bibliography,  719 

Saunders,  781 
bibliography,  784 

wine,  589 
Reduced  iron,  502 

bibliography,  520 
Reducing  agents,  403 
Reduction,  403 
Regular  system  of  crystals, 

147 
Reinsch's  test,  523 
Remington  capsule  cleaner, 

301 

filler,  301 

stUl,  103 
Repercolation,  240 

experiment,  978 
Resenes,  773 
Resin  acids,  773 

of  copaiba,  283 
bibliography,  783 

of  euaiac,  774 

of  jalap,  282 

of  podophyllum,  282 

of  scammony,  283 
Resina,  775 

copaiba),  283 

jaiapffi,  282 

podophylli,  282 

scammonii,  283 
Resinoids,  283 
Resinol  acids,  773 
Resinols,  773 
Resins,  acid  number,  915 

bibliography,  284,  783 

natural,  915 

pharmaceutical,  281 
Resopyrin,  693 
Resopyrine,   bibliography, 

699 
Resorcin,  692 
Resorcinol,  692 

bibliography,  699 
Resorcinum,  692 
Resublimed  iodine,  378 
Retarded     ersrstallisation, 

443 
Retort,  94 

94 


Retort,  tubulated,  94 
Rhamnoxanthin,  791 
Rhamnus  Ihirshiana,  791 
Rhatanhin,  716 
Rhatany,  716 

syrup,  203 
Rhein,  790 
Rheum,  790 
Rhigolene,  577 
Rhizome,  definition,  619 
Rhombic  system  of  crvi 

tals,  147 
Rhubarb,  790 

and  magnesia.   See  Con 
pound  rhubarb  powda 

and  soda  mixture,  257 

aromatic  syrup,  199 
tincture.  232 

bibliography^  794 

compound  pills,  312 
powder,  293 

extract,  279 

fluidextract,  244 

sweet  tincture,  237 

syrup,  198 

tincture,  232 

torrified,  791 
Rhus  glabra,  620 

bibliography,  621 
fluidextract,  250 
Ricin,  844 
Ricinoleic  acid.  653 

bibliography.  670 
Rider    on    analvtical  U) 

ance,  39 
Roasting,  84 
Rochelle  salt,  420 

bibliography,  425 
Rock  candy,  627 

manufacture,  148, 9t< 
Rod  guiding,  129 
Roller  mill,  113 
Roll  sulphur,  379 
Roman  chamomile,  763 
Root,  definition,  619 
Rosa  centifolia.    See  Pom 
rose, 

gallica,  717 
Rose  confection,  303 

fluidextract,  245 

honey,  204 

oil,  742 

red,  717 

syrup,  201 

water,  177 
ointment,  331 
Rosemary  oil,  742 
Rose's  fusible  metal,  53$ 
Rosewater  a       percolator, 

166 
Rosin.  775 

bibliography,  783 

cerate,  329 
compound,  329 

oQ,  657 
Rousseau's  doisimcicf,  53 
Rubber,  775 

bibliogimplij,  783 
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Rubber  plasters,  339 
Rubefacient  spice  powder, 

294 
Rubijervine,  830 
Rubus,  716 

bibliography,  719 

fluidextract,  250 
Ruby,  489 
Russian  blast  lamp,  08 


Sabal,  753 

bibliography,  771 

fluidextract,  244 
Sabina.  760 
Sabinol,  760 

Saccharated    ferrous    car- 
bonate, 504 
iodide,  506 
Saccharic  acid,  622 
Saccharimeter,  51 
Saccharin,  708 
Saccharum,  629 

lactis,  627 
Safety  matches,  bibliogra- 
phy, 389 

tuDe,  99 
Saffron,  643 

bibliography,  650 
Safrol,  722 

bibliography,  737 
Safrolum,  722 
Sage,  763 

biblio^aphy,  772 
Saigon  cinnamon,  744 
Sal  absinthii.      See  Potas- 
Hum  carhanale, 

alembroth,  554 

ammoniac,  455 

armoniac,  455 

lithii  citras  effervescens, 
448 

polychresticimi,  420 

potassii    bromidi    effer- 
vescens, 415 
compositus,  415 

seignette,  420 
Saleratus,  413 
Sales  effervescentes,  152 
Salicin,  643 

bibliography,  649 
Salicinum,  643 
Salicylamide,  712 

bibliography,  714 
Salicylate   of   ammonium, 
457 

of  lithium,  448 

of  soda,  442 

of  strontiurf),  476 
Salicylates,  test,  869 
Salicvlic  acid,  709 

bibliography,  714 
Saligenin,  643 
Saliphen,  712 
Salipyrine,  683 

biSliography,  685 
Salol,  711 

bibliography,  714 


Salophen,  712 

bibliography,  714 
Salt,  common,  435 

definition,  358 

of  tartar,  415 
Saltpetre,  422 

Chile,  378 
Salts,  acid,  362 

basic.  363 

double.  362 

normal,  362 
Salt-water  bath,  74 
Salvarsan,  698 

bibliography,  699 
Salve,  carbolic,  334 

Deshler's,  329 

zinc,  335 
Salves.     See  Cerates,  Oint- 

merUs, 
Salvia,  763 

Sand  as  filtering  medium, 
135 

bath,  73 

filtration,  132 
Sandal  oU,  742 
Sanguinaria,  829 

bibliography,  841 

fluidextract,  250 

tincture^  232 
Sanguinann,  283 
Sanguinarine,  829 
Santalal,  742 
Santalic  acid,  781 
Santalin,  781 
Santalol,  742 
Santalum  rubrum,  781 
Santonica,  779 

bibliography,  783 
Santonin,  778 

bibliography,  783 

lozenges,  322 
Santoninum,  778 
Sapo,  664 

mollis,  666 
Saponification  assay,  castor 
oil,  913 
cod-liver  oil,  913 
cotton-seed  oil,  913 
croton  oil,  913 
expressed  oil  of  almond, 

913 
lard,  913 
linseed  oil,  913 
oil  of  theobroma,  913 
olive  oil,  913 
yellow  wax,  914 

assays,  913 

number,  913 
Saponin,  648 
Saponins,  640 

oiblio^n^phy,  649 
Sapotoxin,  648 
Sapphire,  489 
Sarcolactic  acid^  609 
Sargent's  electric  still,  106 
Sarsaparilla,  648 

bibliographv,  650 

compound  decoction,  219 


Sarsaparilli, compound  fluid 
extract,  247 
syrup,  199 

fluidextract,  244 
Sarsasaponin,  648 
Sassafras,  744 

bibliography,  770 

medulla,  636 

oil,  744 

pith.  636 
bibliography,  638 
mucilage,  193 
Sassafrid,  744 
Saturated  solution,  123 
Savine,  760 

bibliography,  77) 

oil,  760 
Saw  palmetto,  753 
Saxoline,  578 

Scale  bismuth  salts,  bibliog- 
raphy. 544 
Scale  salts  of  iron,  517 

bibliography,  521 
Scales,  36 

platform,  43 
Scaling  ferric  citrate,  1000 
Scammonin,  647 
Scammonium,  647 
Scammony,  647 

bibliography,  650 

resin,  283 
Scarlet  red,  696 

bibliography,  699 
Scheele's  green,  522 

hydrocyanic  acid,  673 
Schleich's  solution,  594 

bibliography,  605 
SciUa.  644 
Scillidiuretin,  644 
Scillin^  644 
Scillipicrin,  644 
Scillitoxin,  644 
Sclerotic  add,  837 
Scoparin,  835 
Scoparius,  835 

bibliography,  841 
Scopola,  834 

bibliography,  841 
Scopolamine       hydrobro- 

midum,  806 
Scopolamine,  834 

hydrobromide,  806 
Screw  press,  156 
Scripula,  29 
Scutellaria,  643 

bibliography,  650 

fluidextract,  250 
Secondary  alcohols,  571 
Sedimentation,  140 

for  clarification,  140 
Seeds,  definition,  620 
Scidlitz  mixture,  291 

powder,  291 
Self-regulating  thermome- 
ters, 80 
Senega,  649 

bibliography,  650 

fluidextract,  248 
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Senega  syrup,  200 

Senegin,  649 

Seneka    snake    root.     See 

Senega. 
Senna,  792 

bibliography,  794 
compound  infusion,  217 
confection,  303 
fluidextract,  255 
manna  and  salts,  218 
syrup;  200 
Separation    of    immiscible 
liquids,  bibliogra- 
phy, 139 
by  florentine  receiv- 
er, 141 
by  pipette,  141 
by  separatory  fun- 
nel, 141 
by  syphon,  141 
by  syringe.  141 
Separatory  funnels,  137 
Serpentana,  758 
bibliography,  771 
fluidextract,  250 
tincture,  237 
Serpentine,  460 
Serum  albumin,  843 
bibliography,  857 
antidiphthericum,  853 
punficatum,  853 
siccum,  853 
antitetanicum,  857 
purificatum,  854 
siccum,  854 
Sesame  oil,  655 

bibliography,  671 
Sesmiiterpenes,  728 
bibliography,  737 
Sevum,  661 

benzoinatum,  661 
prseparatum,  661 
S.  F.  Manna.     See  Small 

flake  manna. 
Shekels,  29 
Sieve  as  strainer,  131 

numbers,  116 
Sieves,  116 

and  sifting  bibliography, 
118 
Sifting,  116 
Siena,  928 
Silicate  of  soda,  442 
Silicates  test,  867 
Silicon,  387 

bibliography,  389 
Siliqiia,  29 
Silk,  630 

bibliography,  638 
Silver,  561 

bibliography,  566 
colloidal,  565 
cyanide,  564 

bibliography,  566 
glance,  561 
iodide,  564 

bibliography,  566 
emulsion,  564 


Silver  nitrate,  562 
bibliography,  566 
moulded,  563 

oxide,  564 

bibliography,  566 

tests,  875 
Simple  cerate,  328 

decomposition,  400 

molecule,  353 

ointment,  331 

reaction,  400 

solution,  120 

syrup,  195 
Sinalbin.  675 
Sinapin  bisulphate,  676 

sulphocyanide,  676 
Sinapis  alba,  675 

nigra,  675 
Sinigrin,  674 
Sirup,  195 

Six-hundred-and-six,  698 
Size  of  drop,  32 

bibliography,  47 
Skull  cap,  643 
Slab  and  Muller,  117 
Slag,  499 
Slaked  lime,  467 
Slicing  drugs.  111 
Slippery  elm  bark,  636 
Smith's   solution    of   bro- 
mine. 190 
Small  flake  manna,  634 
Smallpox  vaccine,  856 
Smalt,  488 

Snakeroot,  black,  757 
Snakeroots,  Virginia,  758 
Soamine,  698 
Soap,  665 

bark,  648 

bibliography,  671 

green,  666 

liniment,  266 

plaster,  344 
'   soft,  666 
Soaps,  664 
Soapstone,  466 
Socaloin,  793 
Socotrine  aloes,  792 
Soda,  427 

cum  calre,  427 

lime,  427 

mint,  191 

solution,  427 
Sodii  acetas,  428 

arsenas,  525 

benzoas,  428 

benzosulphinidum,  708 

bicarhonas,  434 

bisulphis,  429 

boras.  429 

boro-oenzoas,  431 

bromidum,  431 

cacodylas,  604 

carbonas      monohydras, 
431 

chloras,  435 

chloridum,  435 

citras,  436 


Sodii  cyanide,  436 
glycerophosphate, 

436 
hydroxide,  427 
hypophosphis,  437 
hyposulphis,  444 
inaigotin-d  i  8  u  1  p  h  o  n  a  8, 

696 
iodidum,  437 
nitras,  438 
nitris,  438 
perboras,  430 
phenolsulphonas,  430 
phoBphas,  439 

efifervescens,  441 

exsiccatus,  441 
pyrophosphas,  441 
salicylas,  442 
sulphas,  443 
sulphis  exsiccatus,  444 
thiosulphas,  444 
Sodium,  425 
acetate,  428 
arsenate,  525 

bibliography,  536 

exsiccated,  526 

solution,  188 
arsenilate,  698 
benzoate,  428 

bibliography,  445 
benzosulphinide,  708 
bibliography,  445 
bicarbonate,  434 

bibliography,  445 
bisulphite,  429 
borate.  429 
bromiae,  431 

bibliography,  445 
cacodylate,  604 
carbonate,  431 

bibliography,  445 

monohyarated.  431 

exsiccated,  434 
chlorate,  435 

bibliography,  445 
chloridi,  435 

bibliography,  445 
citrate,  436 
cyanide,  436 
Klycerophosphate,  436 
hydrate.  427 

solution,  427 
hydroxide,  427 

solution,  189 
hypophosphite,  437 

bibliography,  445 
indigotin-disulphonato. 

696 
iodide,  437 
nitrate,  438 

bibliographv,  446 
nitrite,  438 

bibliography,  446 
perborate,  430 
phenolsulphonate,  439 

bibliography,  446 
phosphate,  439 

bibliography,  446 
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Sodium   phosphate,    com- 
pound solution,  440 
efifervesoent,  441 

manufacture,  994 
exsiccated,  441 
pyroborate.   See  Sodium 

borate. 
pyrophosphate,  441 
bibliography,  446 
salicylate,  442 
natural,  710 
silicate,  442 
sulphate,  443 
bibliography,  446 
crystallizmg,  973 
sulphite,  444 
sulphovinate,  593 
tests,  870 
tetraborate.  See  Sodium 

borate, 
thiosulphate.  444 
bibliography,  446 
Soft  capsules,  298 
petrolatum,  578 
soap,  666 

bibUographv,  671 
liniment,  266 
Solanacese,  833 
Solid,  definition,  345 
fuels,  67 

petroxes,  N.F..  337 
pharmaceuticals,    table, 
170 
Solids     insoluble    in    and 
heavier  than  water, 
specific  gravity  of, 
64,57 
and  lighter  than  water, 
specific  gravity  of, 
57 
soluble    in    and    lighter 
than  water,  specific 
gravity  of,  57 
specific  gravity  J  53 
Solubilities,    bibhography, 
138 
table,  120 
Solubility,  120 
estimation,  124 
bibliography,  138 
Soluble  antiseptic  powder, 
294 
ferric  phosphate,  520 
pyrophosphate,  52X) 
pnger,  234 

iron     and     quinine     ci- 
trate, 519 
Solution,  chemical,  120 
circulatory,  122 
conditions         affecting, 

121 
definition.  118 
Donovan  s,  186 
gaseous,  127 
ionic  theory,  119 
Labarraque's,  376 
Lugol's,  187 
of  acid  phosphate,  191 


Solution  of  *  albuminate  of 
iron,  190, 843 
of  aluminum       acetate, 
189 

bibliography,  498 
acetico-tartrate,    189 
subaoetate,  189 
of    ammonium    acetate, 
185 
bibliography,  459 
citrate,  189 
of  arsenic  chloride,  185 
of  arsenous  acid,  185 
and   mercuric   iodide, 
186 
of  bismuth,  190 
of  carmine,  190 
of    calcium    hydroxide, 

468 
of  carmine,  190 
of  chlorinated  soda,  376 

manufacture,  989 
of    chlorine    compound, 

374 
of  cresol  compound,  186, 

773 
of   ferric    acetate,    190, 
517 
albuminate,  bibliogra- 
phy, 857 
chlonde,  510 
citrate,  190,  517 

manufacture,  998 
hypophosphite,  190 
nitrate,  190,  517 
oxy  chloride,  190 
oxysulphate,  190 
salicylate,  190 
subsulphate,  513 
sulphate,  513 
manufacture,  997 
of  ferrous  chloride,  190 
of    formaldehyde,     185, 

584 
of     gold     and      arsenic 

bromide,  190 
of  gutta-percha,  190 
of  hydrogen  dioxide,  174, 

370 
of  hypophosphites,  191 
of  hypophysis,  852 
of  iodine,  compound,  187 
of  iron  and  ammonium 

acetate,  517 
of  lead  subacetate,  186, 
647 
diluted,  187 
manufacture,  1003 
of  lime,  468 

of    magnesium    citrate, 
187,468 
bibliography,  477 
of  mercuric  nitrate,  190, 

660 
of  pancreatin,  191 
of  pepsin,  191 
of  peptonate  of  iron  and 
manganese,  843 


Solution     of     peptonates 
with  manganese,  bib- 
liography, 857 
of  persulphate  of  iron, 

513 
of  potassa,  410 
of    potassium    arsenite, 
525 
citrate,  418 
hydroxide,  410 
of  soda  manufacture,  987 
of  sodium  arsenate,  191, 
527 
glycerophosphate.  437 
hydroxide,  189,  O! 
phosphite,  compound, 
440 
of  zinc  chloride,  482 

manufacture,  996 
operation,  122 
saturated,  123 
simple,  120 
supersaturated,  123 
three   meanings   of   the 

word,  184 
volume  change  effected, 
123 
Solutions,  184 
bibliography,  138 
chemical,  184 
manufacture,  184 
simple,  182 
table  of,  185 
Solvay  process,  433 
Solvents,  119 
Somnal,  677 

bibliography,  685 
Sorbit,  622 

bibliography,  637 
"Sorts "manna,  634 
Sources  of  heat,  65 
.  Soy  beans,  664 

bibliography,  671 
Soziodol,  691 

bibliography,  699 
Sozol,  691 

bibliography,  699 
Spanish  fly,  849 
Sparteine  sulphas,  802 
Sparteine,  802,  835 
bibliography,  839 
sulphate,  802 
Spathic  iron  ore,  499 
Spatulas,  115 
Spearmint,  747 
bibliography,  770 
essence,  182 
oil,  747 
water,  177 
Special  stills,  bibliography, 

110 
Species,  25 
X.F.,  '294 
Specific  fjravity,  47 
bottle,  48 

by  immersing  in  liquid 
of  known  density, 
54 
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Specific    gravity,  calcula- 
tions, 55-59,  967 
estimation,  48 
exercises,  967 
of  acids.  390 
of  solias,   estimation, 

53 
tables,  58 
value,  47 

with  graduated  tube, 
53 
name,  25 

rotatory  power,  735 
volume,  58 
Spermaceti,  669 

bibliography,  671 
Sphacelic  acid,  837 
Spigelia,  830 

fluidextract,  244 
Spigeline,  830 
Spike  oil,  741 
Spiral  balance,  Jolly's,  53 
Spirit  of  ammonia,  451 
aromatic,  180,  464 
of  anise,  180 
of  ants,  183 
of  bitter  almond,  180 
of  camphor,  181 
of  chloroform,  181 
of  cinnamon,  181 
of  ether,  179 

compound,  182 
of  gauitheria,  182 
of  glonoin,  612 
of    glyceryl     trinitrate, 

181,  612 
of  hartshorn,  451 
of    juniper,    compound, 

181 
of  lavender,  182 
of  lemon,  229 
.  of  mindererus,  184,  451 
of  mustard,  183 
of  myrcia,  183 
of  nitroglycerin,  181 
of  nitrous  ether,  694 

bibliography,  605 
of    orange,     compound, 

180 
of  peppermint,  182 
of  phosphorus,  182 
of  sea  salt^  392 
of  spearmmt,  182 
wooid,  584 
Spirits,  178 
by  dilution,  179 
by  distillation.  179 
by  gaseous  solution,  179 
by  maceration,  179 
]i\  .Hijliitiunj  179 
riiaaufa<^tiire,  179 
Spirit  us  acidi  formici,  183 
tBtbi^ris,  179 

compost  tus,  1S2 
nitrosi,  594 
amiiionife^  182,  4&1 

nmyKrJalfi&amjtruiii,  180 


Spiritus  anisi,  180 

aurantii  compositus,  180 

camphors,  181 

cardamomi    compositus, 
183 

chloroformi,  181 

cinnamomi,  181 

formicarum,  183 

frumenti,  183,  689 

fumans  Libavii,  532 

gaultherise,  182 

glonoini,  672 

glycerylis  nitratis,    181, 
612 

juniperi,  181 
compositus,  181 

lavandulse,  182 

limonis,  182 

menthse  piperita,  182 
viridis,  182 

myrcise,  183 
compositus,  183 

odoratus,  183 

phosphori,  182 

sinapsis,  183 

vanillini  compositus,  183 

vini  gallici,  183,  689 
Split  emulsion,  261 
Spongy  platinum,  534 
Spontaneous   evaporation, 

89 
Sprays,  N.F.,  268 
Spreading  plasters,  1006 
Spritz  bottle,  128 
Squibb 's     diarrhoea    mix- 
ture, 258 

well  tube  percolator,  165 
Squill.  644 

DibUography,  650 

compound  syrup,  200 

fluiaextract,  248 

syrup,  199 

tmcture,  232 

vinegar,  255 
Standard  pipette,  bibliog- 
raphy, 47 
Stannic  chloride,  532 

oxide,  531 
Stannous  chloride,  532 

oxide,  532 
Stannum,  531 
Staphisagria.  836 

bibliography,  842 

fluidextract,  244 
Staphisagrin,  836 
Star  anise,  749 
Starch  628,  682 

bibliography,  638 

glycente,  211 
Stavesacre.  836 
Steam  bath,  75 

coils.  75 

distillation,  102 

kettles,  75 

pressure  tables,  bibliog- 
raphy, 110 

superheated,  75 
Steapsin,  847 


Stearate  of  sine,  484 
Stearic  acid,  651 

bibliography,  620 
Stearoptene,  729 
Steel,  500 

bibliography,  520 
Stem,  definition,  619 
Sterile  distilled  water,  176 
Sterilization,  124 

bibliography,  138 
Sterilized    distilled  water, 

368 
St.  Germain  Tea,  294 
Stibine,  622 
Stick  licorice,  277 
Sticking  plaster,  342 
Stili,  N.F.,  338 
Still.  Curtman,  103 
,   Phoenix,  100 

Remington,  103 
Stillinpia,  757 

bibliography,  771 

fluidextract,  244 
Stills,  94 
Stirrers,  91 
Stirring      rods,     breddoi 

same,  91 
Stokes*  expectorant,  258 

liniment,  267 
Stomach  drops,  235 
Stone  oiL  576 
Stone's  Little  Giant  PQh. 

556 
Storax,  769 

bibliography,  772 
Stove,  gas,  71 

vapor,  68 
Stoves,  67 

electric,  73 
Strainers,      cheese    doCh, 

131 

cloths.  131 

colander^  131 

felt,  131 

flannel,  131 

sieve,  131 
Straining,  130 
.  forcible,  131 

rack,  131 
Stramonium.  833 

bibliography,  841 

extract,  279 

fluidextract,  250 

ointment,  334 

seed,  834 

tincture,  233 
Strength  of  add^  390 

of  extracts,  271 
"  Striking  back  "  of  burner, 

70 
Stronger  ammonia  water, 
450 

orange  flower  water,  175 

Rose  water,  177 
Strontianite,  475 
Strontii  broinidttm,  475 

iodidum,  476 

•alicylasy  476 
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Strontium,  475 

bibliography,  477 

bromide,  475 

iodide,  476 

salicylate,  476 

test,  871 
Strophanthin,  644 

Dibliography,  650 
Strophantninum,  644 
Strophanthus,  644 

bibliography,  650 

tincture,  233 
Strychnina,  815 
StrychninsB  nitras,  816 

sulphas,  816 
Strycnnine,  815 

bibliography,  840 

nitrate,  816 

sulphate,  816 
Stjrptic  collodion,  214 
Stjrpticin,  825 
Styptol,  825 
St5rracine,  769 
Styrax,  769 
Styrol,  769 

Subacetate  of  lead,  solu- 
tion, 547 
Subcarbonate  of  bismuth, 
542 

of  iron,  502 
Subgallate  of  bismuth,  543 
Sublimate,  corrosive,  554 
Sublimates  cake,  106 

powdered,  106 
Suolimation,  81, 106 

apparatus,  106 

exercises,  975 

in  making  crystals,  149 

operation,  106 

temperature  of  conden- 
sation, 106 
Sublimed  sulphur,  380 
Subnitrate  ot  bismuth,  539 
Subsalicylate  of  bismuth, 

543 
Subscription,  928 
Subsulphate  of  iron  solu- 
tion, 513 

of  mercury,  559 
Succj,  234 
Succinic  acid,  614 

bibliography,  621 
Succinum,  614 
Succus  citri,  620 
Suction  by  syphon,  138 

pumps,  93 

bibliography,  139 
Suet,  prepared,  661 

ulmated,  661 
Sugar,  626 

bibliography,  638 

coating  pills,  308 

of  lead,  546 

of  milk,  627 
Suint,  662 
Sulphate  of  aluminum,  494 

of  ammonium,  458 

of  copper,  537 


Sulphate  of  iron,ex8iccated, 
332 
granulated,  508 
of  magnesia,  464 

effervescent,  465 
of  manganese,  487 
of  potash,  424 
of  sodium,  443 
of  zinc,  484 
Sulphates,  tests,  864 
Sulphide    of    ammonium, 
458 
of  mercury,  561 
of  potash.    See  Stdphur- 
ated  potassa,  412 
Sulphides,  test,  863 
Sulphite  of  sodium,  444 
Sulphites,  test,  863 
Sulphobenzoic  acid,  707 
Sulphocarbolate  of  sodium, 
439 
of  zinc,  484 
Sulphocarbolic  add,  690 
Sulphocyanates,  -test,  868 
Sulphocyanide  acid,  674 
Sulphonal,  608 

bibliography,  621 
Sulphonethylmethane,  608 
S  u  1  p  h  onethylmethanum, 

608 
Sulphonmethane,  608 
Sulphonmethanum,  608 
Sulphovinic  acid,  593 
bibliography,  605 
Sulphotoluene,  708 
Sulphur,  379 
amorphous,  380 
bibliography,  389 
cryTstalline,  379 
crystals,      manufacture, 

149 
flowers,  380 
iodide,  381 

bibliography,  389 
lotum,  38 
milk,  381 
ointment,  335 
prsecipitatum,  380 
precipitated,  380 
roll.  379 

sublimatum,  380 
sublimed,  380 
washed,  380 
Sulphurated  lime,  470 
bibliography,  477 
potassa,  412 

bibliographv,  425 
Sulphuric  acid,  398,  401 
aromatic,  401 
bibliography,  406 
contact  method,  400 
diluted,  401 
tests,  864 
Sulphuris  iodidum,  381 
Sulphurous  acid,  424 

tests,  863 
Sumbul,  757 

bibliography,  771 


Sumbul,  extract,  380 

fluidextract,  244 
Sun  cholera  mixture,  258 
Superheated  steam,  75 
Supernatant  liquid,  142 
Superscription.  928 
Suppositoria  glycerini,  326 
Suppositories,  323 

bibliography,  327 

by  compressing  325 

by  fusion,  324 

by  moulding,  324 

by  rolling,  324 

nasal,  327 

of  glycerin,  326 
Suppository  capsules,  327 

machines,  325 

making,  982 

moulds,  324 
Suprarenal    glands,    bibli- 
ography, 857 
desi(v;ation,  851 
Suprarenin,  851 
Surface  combustion,  712 
Sweet  almond,  663 
bibliography,  671 

birch  oil,  710 

flag,  758 

oil,  655 

orange  peel,  754 

bibliography,  771 
tincture,  223 

spirits  of  nitre.  594 

tincture  of  rhubarb,  237 
Swift  mill,  114 
Sydenham's  laudanum,  236 
Sylvestrene,  727 
Sylvite.  407 
Symbolj  347 
Symbolic  formula,  347 
Sympathetic  ink,  488 
Synonyros,  23 
Synthetic  perfumes,  bibli- 
ography, 738 
Syntonin,  843 

bibliography  857 
Syphon,  129 

tor    separating    immis- 
cible liquids,  141 

principle  of  action,  130 

suction,  138 
Syringe,  for  separating  im- 
miscible liquids,  141 
Syrup,  193,  196 

by  agitation,  194 

by  hot  solution,  194 

by  percolation,  194 

cold  process,  194 

Coxe^s,  200 

Easton's,  201 

of  acacia,  196 

of  althe®,  202 

of  almond,  201 

of  ammonium  hypophos- 
phite,  202 

of  nlackberry  fniit,  203 

of  blood-root,  203 

of  buckthorn  berries,  203 
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Syrup  of  calcium  and  so- 
dium hypophos- 
phites,  202 

hydrochlorophos- 
phate,  202 

hypophosphite,  202 

iodide,  20 

lactophosphate,     475, 
610 
and  ixx)n,  202 
of  cinnamon,  202 
of  citric  acid,  196 
of  codeine,  202 
of  Dover's  powder,  203 
of  ether,  594 
of  ferric  hypophosphite, 

202 
of  ferrous  chloride,  202 

iodide,  506 

bibliography,  520 
manufacture,  1000 
of  garlic,  202  • 
of  ginger,  201 
of  hydriodic  acid,  394 
of  hypophosphites,  197 

compound,  201 

with  iron,  201 
of  iodotannm,  203 
of  ipecac,  197 
of  iron   lacto 
202 

and  manganese  iodide, 
202 
of  krameria,  203 
of  lactucarium,  198 
of  lemon,  196 
of  licorice,  203 
of  lime,  469 

bibliography,  477 

manufacture,  995 
of  manna,  203 
of  marshmallow,  202 
of  morphine,  821 
of  orange,  196 

flowers,  197 
of   phosphates   of   iron, 

quinine    and    strych- 
nine, 201 
of  poppy  capsules,  203 
of  rhubarb,  198 
of  roso,  201 
of  rub\ia,  203 
of  senpga,  200 
of  senna,  200 
of     sodium     hypophos- 
phite, 204 
of  squill  199 

compound,  200 
of  tar,  198 
of  the  bromides,  202 
of    the    phosphates    of 

iron,       quinine      and 

strychni no,  202 
of  the  soluble  oxide  of 

iron,  202,  203 
of  tohi,  201 
of  wild  cherry,  198 
Syrups,  193 


Syrups,  bibliography,  205 
flavored,  194 
from  fluidex  tracts.  197 
manufacture,  194 
medicated,  194 
Syrupus,  195 
acacise,  196 
acid  hydriodici,  394 
acidi  citrici,  196 
allii,  202 
althseae,  202 
amygdalsB,  201 
asari  compositus,  202 
aurantii,  196 

florum,  197 
broniidorum,  202 
calcii    et    h3rpopho6phi- 
tum,  202 

hydrochlorophos- 
phatis,  202 

hypophosphitis,  202 

iodidf,  202 

lactophosphas,       475, 

lactophosphatifl         et 
ferri,  202 
calcis^  469 
cimicifugse     compositus, 

202 
cinnamomi,  202 
codeinse,  202 
corri^ens,  202 
eriodictyi      aromaticus, 

202 
ferri  et  mangani  iodidi, 
202 
hypophosphitis,  202 
iodidi,  506 
lactophosphatis,  202 
protochloridi,  202 
quininse  et  strychninae 
phosphatum,      201, 
202 
saccharati  solubilis, 
203 
ficorum  compositus,  203 
glycyrrhizffi,  203 
hypophosphitum,  197 

compositus,  201,  203 
iodotannicus,  203 
ipecacuanhie,  197 

et  opii,  203 
krameriffi,  203 
lactucarii,  198 
mannse,  203 

morphina*  et  acaciae,  203 
papaveris,  203 
phosphatum  compositus, 
203 
cum  quinina  et  str>'ch- 
nina,  203  i 

piris  liquida*,  198 
pini    strobi    compositUH,  . 
203 
cum      morphina,  I 
203 
pruni  virginianap,  198 
quatuor,  821 


Syrupus  quinidinie,  203 
rhamni  cathartici,  203 
rhei,  198 

aromaticus,  199 
ros»,  201,  808 
rubi,  203 

fructus,  a03 

idsei,  201,  808 
sanguinarie,  203 
sarsaparilhe  oompodtus, 

199 
scills,  199 

compositus,  200 
senns,  200 

aromaticus,  204 

compositus,  204 
senegie,  200 

sodii  hypophosphitis,  204 
stillingiffi       compositus, 

204 
tolutanus,  200 
zingiberis,  201 
Syrupy    phosphoric    acid, 

Systematic  chemical  analy- 
sis, 877 

Table  of  elements,  352 
of  official  collodions,  213 
extracts,  269 
plycerites,  210 
infusions,  212 
ointments,  330 
oleoresins,  253 
pharmaceutical  liquid. 
170 
solids,  170 
pills,  311 
powders,  290 
solutions,  185 
spirits,  179 
syrups,  195 
troches,  320 
waters,  171 
of  plasters,  341 
of  solubility,  120 
Tablespoonful,  32 
Tablet  triturates,  319 
bibliography,  323 
Tablets,  compressed,  315 

hypodermic,  319 
Tabular  crystals,  147 
TfiBnin,  781 
Talc.  466 
bioliographv,  477 
purified,  466 
Talcum,  406.  466 

purificatum,  466 
Tamar  indienne,  303 
Tamarind,  620 

bibliography.  621 
Tamarind  us,  620 
Tannaspidic  acid,  757 
Tanacetene,  727 
Tannates,  tests,  869 
Tannic  acid,  715 

bibliography,  719 
ointment,  331 
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Tannic  acid,  tests,  869 

troches,  320 
Tannin,  715 

glycerol,  211 
Tannins,  715 

bibliography,  205 
TaTj  766 
bibliography,  772 
glycerol,  767 
mixture,  258 
oU,  767 
ointment,  334 
syrup,  198 
Taraxaccrin,  780 
Taraxacin,  779 
Taraxacum,  779 
bibliography,  787 
extract,  280 
fluidcxtract,  245 
"Taring"  dishes,  90 
Tartar  emetic,  530 

bibliography,  535 
Tartaric  acid,  614 
bibliography,  621 
tests,  867 
Tartrate  of  antimony  and 
potassium,  530 
of    iron    and    ammonia, 
518 
and  potassium,  518 
of  potassium  and  sodium, 
420 
Tartrates,  tests,  867 
Tasteless  tincture  of  iron, 

236,  511 
Taurin,  604 

bibliography^  606 
Taurocholic  acid,  853 
Tea,  681 
Teacupful,  32 
Teel  oil,  655 
Temjperature,  influence,  on 

solution,  121 
Tenth-normal        bromine, 
V.  S.,  917 
iodine,  V.  S.,  893 
oxalic  arid,  V.  S.,  884 
potassium     dichromate, 
V.  S.,  901 
hydroxide,  V.  S..  885 
permanganate,   V.  S., 

897 
sulphocyanate,  V.   S., 
903 
silver  nitrate,  V.  S^  902 
sodium  chloride  V.  S.,  903 

thiosulphate,  893 
sulphuric  acid,  V.  S.,  885 
Terel>eno,  729 

bibliography,  737 
Terebenum,  729 
Terebinthina,  765 
canadensis,  766 
Ternary  compound,  353 
Terpf'ne  nomenclature  bib- 
liography, 737 
Tcrpnes,  725 
bibliography,  73< 


Terpeneless    volatile    oils, 
729 

Terpin  hydrate,  730 
bibliography,  737 

Terpinene,  727 

Terpineol,  730 
bibliography,  737 

Terpini  hydras,  730 

Terpinolene,  726 

Terra  alba,  475 

bibliography,  477 
silicea  purincata,  388 

Tersulphate  of  iron,  solu- 
tion, 513 

Tertiary  alcohols,  571 

Test  solutions,  860 
tubes,  144 

Testing    by    precipitation, 
143 
pharmaceutical,  859 
the  balance,  37 
thermometers,  966 

Tests  for  acetates,  867 
for  acetic  acid,  867 
for  aluminum,  872 
for  ammonium,  870 
for  antimony,  874 
for  arsenic,  873 
for  barium,  871 
for  benzoates,  869 
for  bismuth,  875 
for  borates,  865 
for  boric  acid,  865 
for  bromates,  862 
for  bromic  acid,  862 
for  bromides,  862 
for  butyratcs,  867 
for  calcium,  871 
for  carbonates,  866 
for  carbonic  acid,  866 
for  chlorates,  862 
for  chlorides,  861 
for  chromium,  872 
for  citrates,  867 
for  citric  acid,  868 
for  copper,  875 
for  cyanides,  868 
for  ferri cyanides,  868 
for  ferrocyanides,  868 
for  fen)U8*  salts,  872 
for  fluorides,  863 
for  free  alkali,  877 
bromine,  862 
chlorine,  861 
iodine,  862 
for  gallates,  869 
for  gallic  acid,  869 
for  heavy  metals,  876 
^      for  hvriodic  acid,  863 
for    hydrobromic    acid, 
862 
1       for    hvdrochloric    acid, 
861* 
for  hypochlorite*,  862 
for  hvpophosphites,  868 
for  iodates,  863 
for  iodic  acid,  863 
for  iodides,  863 


Tests  for  iron,  872 
for  lead,  875 
for  lithium,  870 
for  magnesium,  871 
for  manganese,  872 
for  mercuric  salts,  875 
for  mercurous  salts,  875 
for  nitVates,  864 
for  nitric  acid,  864 
for  nitrites,  864 
for  nitrous  acid,  864 
for  non-volatile  impuri- 
ties, 877 
for  oxalates,  867 
for  oxalic  acid,  867 
for  perchlorates,  862 
for     phenolsulphonates, 

869 
for  phosphates,  865 
for  phosphoric  acid,  865 
for    phosphorous    acid, 

865 
for  potassium.  870 
for  pyrophospnates,  866 
for  salicylates,  867 
for  silicates,  867 
for  silver,  876 
for  sodium,  870 
for  strontium,  871 
for  sulphates,  864 
for  sulphides,  864 
for  sulphites,  863 
for  sulphocyanates,  868 
for  sulphunc  acid,  864 
for  sulphurous  acid,  863 
for  tannates,  869 
for  tannic  acid,  869 
for  tartaric  acid,  867 
for  tartrates,  867 
for  thiosulphates,  864 
for  valerates,  867 
for  zinc,  871 

Tetanus    antitoxic    globu- 
lins, 854 

Tetrads,  352 

Tetragonal  system  of  crvs- 
tals,  147 

Tetraiodopyrrol,  682 

Tetramethylthionine     hy- 
drochloride, 695 

Tetraoxymethylanthra- 
quinon,  790 

Tetronal,  608 
bibliography,  621 

Theatrical  cold  cream,  331 

Theorem,  Archimedes,  54 

Theobroma  cacao,  659 
oil,  659 

Theobromine  soclio-salicy- 
las,  680 

Theobromine,  678 
bibliography,  685 
sodio-salicvlate,  680 

Theocine.  681 

Theophvllin,  678 

Theophvllin®,  681 

Theophylline.  681 

Thennite,  490 
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Thermometer,       mercury » 
filament,        repairing 
break,  80 
self  registering,  80 
testing,  79,  916 
Thermometers,     bibliogra- 
phy,  80 
Celsms,  77 
centigrade,  77 
Fahrenheit,  76 
fever,  79 
Reamur,  77 
size  and  shape,  79 
Thermometric    degrees, 

conversion,  77,  78 
Thermostats,  110 
Thiocyanates,      bibliogra- 
phy, 684 
Thiocyanic  acid,  674 
Thiophene,  682 

bibliography,  685 
Thioresorcin,  693 
Thiosulphate    of    sodium, 

444 
Thiosulphates,  tests,  864 
Thompson's     solution     of 

phosphorus,  191,  385 
Thorn  apple,  833 
Thorougnwort.       See  Eu- 

palorum,  763 
Thujene,  727 
Thyme,  748 

oil,  743 
Thjrmol,  723 
bibliography,  737 
iodide,  724 

biblio^aphy,  737 
Thymolis  lodidum,  724 
Th5rroid  glands,  bibliogra- 
phy, 857 
desiccated,  851 
Thyroidin,  851 
Tin,  531 
bibliography,  535 
foil,  531 
plate,  531 
powdering,  118 
salt,  532 
stone,  531 
Tincal,  430 
Tinctura  aconiti,  222 
aloes,  222 
and  myrrhse,  235 
et  myrrhae,  235 
amara,  235 
antiperiodica,  235 

sine  aloe,  235 
amic®,  223 
aromatica,  235 
asafcBtida,  223 
aurantii  amara,  223 

dulciB;  223 
bensoini,  224 
oompoflita,  224 
'   biywiia,  236 
qMtiff  nandiflori,  235 
.Minute,  236 
^  -     -      224 


Tinctura  cannabis  indicse, 

224 
cantharidis,  224 
capsici,  225 

et  myrrhae,  235 
caramelis,  235 
cardamomi,  325 

composita,  225 
dmicifugee,  235 
cinchonas,  225 
cinnamoni,  226 
oocculi  indici,  235 
colchici  semims,  226 
crocil  235 
cubeose.  235 
delphinii,  235 
digitalis,  226 
ergotse  ammoniata,  235 
ferri  chloridi,  227,  510 
setherea,  235 

citrochloridi,  235 

pomata,  236 
gall®,  236 

gambir  composita,  227 
gelsemii,  227 
gentians  composita,  227 
guaiaci,  227 

ammoniata,  227 

compositus,  236 
humuh,  236 
hydrastis,  228 
hyoscyami,  228 
ignatise,  236 
iodi,  229,  379 

decolorata,  236 

fortior,  236 
ipecacuanha    e  t    o  p  i  i, 

236 
jalapse,  236 

composita,  236 
kino,  228 

et  opii  composita,  236 
krameriffi,  236 
lactucarii,  228 
lavandulffi       composita, 

229 
limonis  corticis,  229 
lobelise,  229 
moschi,  229 
myrrha*,  230 
nucis  vomica?,  230 
opii,  230 

camphorata,  231 

crocata,  236 

deodorati,  231 
paracoto,  236 
passiflorjp,  236 
pectoralis,  286 
persionis,    237 

composita,  237 
phyBOstigmatis,  231 
pimpinellie,  237 
pulsatillie,  237 
pyrethri,  231 
quassise,  231 
quilajse,  237 
rhei,  232 

aquosa,  237 


Tinctura    rhei    aromatiet, 
232 

dulcis,  237 

et  gentians^,  237 
sabal  et  santah,  237 
sanguinaria?,  232 
saponis  viridis,  266 
Bcillse,  232 
serpen  tariff!,  237 
stramonii,  233 
strophanthi,  233 
sumbul,  237 
thebaica,  230 
tolutana,  233 
valerian  se,  233 

ammoniata,  233 
vanilUe,  234,  SS7 
veratri,  234 
vibumi  opuli  componU. 

237 
zedoaris  amara,  237 
zingiberis,  234 
Tincturse,  222 
setherese,  234,  237 
herbanim  recentium,  2W 
medicamentonim  recen- 

tum,  234,  237 
Tincture  of  aconite,  222 
of  aloes,  222 

and  m>TTh,  235 
of  arnica,  223 

flowers,  223 

root,  223 
of  asafetida,  223 
of  benzoin,  224 

compound,  224 
of  bitter  orange  peel,  223 
of  brvonia.  235 
of  calendula,  235 
of  caluniba,  224 
of  cannabis,  224 
of  cantharidcfi.  225 
of  capsicum,  225 
of  caramel,  235 
of  cardamom.  225 

compound,  225 
of  catechu,  227 
of  cimicifuga,  235 
of  cinchona,  225 

compound,  226 
of  cinnamon,  226 
of  citrochloride  of  iron. 

biblio|i;raphy,  521 
of  colchicum  seed,  23S 
of  cubeb,  235 
of  cudbear,  237 
of  deodorized  opiuoit  231 
of  digitalis,  226 

f  at'f  ree,  226 
of  Dover's  powder,  236 
of    ferrated    crtrart  d 

apples,  236 
of  ferric  chloride^  227. 110 

bibHographv,  521 
offi8hbeniea,235 
of    gambir,    compoaivi, 

227 
of  gelsemium,  227 
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Tincture  of  gentian,  com- 
pound, 227 
of  ginger,  234 
of  green  soap,  2d6 
of  guaiac,  227 

ammoniatcd,  227 
of  hops,  236 
of  Hydrastis,  228 
of  hyoscyamus,  228 
of  ignatia,  236 
of  Indian  cannabis,  224 
of  iodine,  229,  379 

bibliography,  389 

colorless,  378 
of  ipecac  and  opium,  236 
of  iron,  tasteless,  511 
of  jalap,  236 
of  kino,  228 
of  krameria,  236 
of  lactucarium,  228 
of  larkspur,  235 
of  lavender,  compound, 

229 
of  lemon  peel,  229 
of  lobelia,  229 
of  marigold,  235 
of  musk,  2291 
of  myrrh,  230 
of  night  blooming  oereus, 

235 
of  nutgall,  236 
of  nux  vomica,  230 
of  opium,  230 

camphorated,  230 

deodorized,  2Sl 
of  passion  flower,  236 
of  physostigma,  231 
of  pimpinella,  237 
of  Pulsatilla,  237 
of  pyrethrum,  231 
of  quassia,  231 
of  Guillaja,  237 
of  rhubarb,  232 

and  gentian,  237 

aromatic,  232 

sweet,  237 
of  saflfron,  235 
of  sanguinaria,  232 
of  saw-palmetto  and  san- 

tal,  237 
of  serpentaria,  237 
of  soap  bark,  237 
of  squill,  232 
of  stramonium,  233 
of  strophanthus,  233 
of  sumbul,  237 
of  sweet  orange  peel,  224 
of  tolu,  233 
of  valerian,  233 

Ammoniat<Hl,  233 
of  vanilla,  234,  287 
of  vcratrum,  234 
press,  157 
Tinctures,  219 
bibliography,  238 
by  digestion  and  macera- 
tion, 221 
by  dilution,  220 


Tinctures  by  maceration, 
221 

by  percolation,  221 

by  solution,  220 

manufacture,  220 

of  fresh  herbs,  234,  287 

strength,  219 
Tlnnevelly  senna,  219,  792 
Titration,  859,  880 
Tobacco,  835 
Tolu,  769 

syrup,  200 

tmcture,  233 
Toluene,  699 

bath,  74 

bibliography,  713 
Tolvl-aso-betanaphthol, 

696 
Torrefaction,  81 

operation,  84 
Torrified  rhubarb,  791 
Torsion  balance,  43 
Toxalbumins,  844 
Toxin,  855 
Toxins.  844 
Toxitaoella)       h^drargyri, 

chloridi  corrosivi,  318 
Tragacanth,  637 

bibliography,  638 

mucilage,  193 
Tragacantha,  637 
Translucent      substances, 

454 
Triads,  352 
Triangles,  82 
Tribasic  phosphate  of  lime. 

See  PrecipUated  calcium 

phasTthaU. 
Tnbe  (plant),  25 
Tricarballylic  acid,  618 

bibliography^  621 
Trichloracetic  acid,  604 

bibliography,  606 
Triclinic  system  of  crystals, 

143 
Trimethyl  acetic  acid,  617 

benzenes,  720 
Trimethylene^  682 
Trimethylamme,  586 
Trinitrophenol,  690 
Trinitrophenolum,  690 
Trional,  608 
Trioxvbenzoic  acid,  714 

bibliography,  621 
Trioxymethyl     anthraqui- 

none.  790 
Triphylin,  446 
Triple  pomade,  739 
Triplex  pills,  313 
Tripods,  82 
Triticum,  635 
.   bibliography,  638 

fluidextract,  246 
Triturates,  115 

tablet,  319 
Trituratio  elaterini,  295 
Trituration,  115 

bibliography,  118 


Trituration  of  elaterin,  295 
Triturationes,  295 
Triturations,  295 

bibliography,  301 
Troches,  319 

bibliography,  323 

making,  981 

manufacture,  319 

of  ammonium   chloridi* 
321 

of  charcoal,  322 

of  catechu,  322 

of  cubeb,  321 

of  elm,  322 

of  gambir,  322 

of  peppermint,  322 

of  phenolphthalein,  322 

of    potassium    chlorate, 
321 
manufacture,  981 

of  santonin,  322 
and  calomel,  322 

of  sodium  bicarbonate, 
321 

of  sulphur  and  cream  of 
tartar,  322 

of  tannic  acid,  320 
Trochiscation,  118 
Trochisci     acidi     tannic!, 
320 

ammonii  chloridi,  321 

carbonis  ligni,  322 

cubebs,  321 

gambir,  322 

menthse  piperitse,  322 

phenolphthaleini,  322 

potassu  chloratis,  321 

quinines  tannatis,  322 

santonini,  322 
compositi,  322 

sodii  bicarbonatis,  321 

sulphuris  et  potassii  bi- 
tartratis,  322 

ulmi,  322 
Trona,  431 
Tropine,  803 

bibliography,  839 
Troy  weight.  30 
Trypsin,  847 
''T.S.,"  860 
Tuber,  definition,  619 
Tubes,  collapsible,  336 
Tubing,  glass,  98 

rubber,  98 
Tubulated  retort,  95 
Tully's  powder,  293 
Turkish  geranium  oil,  742 
Turlington's  balsam,  224 
Turner  s  cerate,  337 
Turpentine,  765 

bibliography,  772 

emulsion,  263 

liniment,  266 

oil,  765 

rectified,  765 
Turpeth  mineral,  559 
bibliographv,  566 
Type  met^,  528 
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Ulmus,  636 
Ultramarine,  495 

bibliography,  498 
Unguentum,  331 
acidi  borici,  331 

tannici,  331 
aqu»  ro8»,  331 
belladonna,  332 
calamine,  337 
camphorse,  337 
chrysarobini,  332 
diachylon,  332,  649 
fuscum,  336 
gallse,  332 
hydrargyri,  562 
hydrargyri     ammoniati, 
333,  554 
dilutum,  333,  609 
nitratis,  347,  560 
oxidi  flavi,  333 
rubri,  336 
iodi,  334 
iodoformi,  334 
phenolis,  334 
picis  compositum,  337 

liquidse,  334 
plumbi  carbonatis,  548 

iodidi,  331.  548 
potassii  iodidi,  337 
resorcinolis  compositum, 

337 
Bolubile,  337 
stramonii,  334 
Bulphuris,  335 
alkalinum,  337 
compositum,  337 
veratrmsBj  337 
zinci  oxidi,  335 
stearatis,  337 
United   States   Pharmaco- 
poeia, 19-21 
Unna's     caseine    varnish, 

338 
Unslaked  lime,  467 
Upright  condensation,  101 
Ural,  601,  677 

bibliography,  606,  685 
Uranii  nitras,  498 
Uranium,  497 
nitrate,  498 

bibliography,  498 
Uranyl  nitrate,  498 
Urea,  677 

bibliography,  685 
Urcthane,  677 

bibliography,  685 
Uric  acid,  677 

bibliography,  685 
Urinometer,  51 
Uro tropin,  684 
Ursone,  648 
U.S.P.  Convention  of  1910, 

bibliography,  28 
**U.S.P.   IX.'^  Sec   UnUed 

States  Pharmacopaia. 
Uva  ursi,  648 

bibliography,  650 
fluidextract,  245 


Vaccine  virus,  856 

bibliography,  868 
Vacuum  apparatus,  92 

distillation,  103 

pan,  92 
Valence,  344 

bibliography,  366 
Valerate  of  zinc,  485 
Valerates,  tests,  867 
Valerian,  743 

bibliography,  770 

ammoniated       tincture, 
233 

fluidextract,  250 

tincture,  233 
Valeriana,  743 
Valerianate    of    ammonia, 
458 

of  zinc,  485 
Valerianic  acid,  617 
Valeric  acid.     See  Valerui' 
nic  acid. 

acids,  bibliography,  621 
Valerius  Cordus,  18 
Valine^  618 

bibhography.  621 
Vallet's  mass,  302,  604 
bibliography,  520 
Valuation  of  neat,  75 
Vanilla,  713 

beans,  cutting  of.  111 

bibliography,  714 

essence,  234 

tincture,  234 
Vanillin,  712 

bibliography,  714 
Vanillinum,  712 
Vapor  stove,  68 

tension,  86 
Vaporization,  81 

tneory  of,  85 
Varek,  377 
Vaseline.  578 
Vegetable    cathartic   pills, 

313 
Vehicle,  927 
Vehiculae,  210 

bibliography,  216 
Venice  turpentine,  766 
bibliography,  772 
Veratrina,  817 
Veratrine,  817 

bibliography,  840 

ointment,  337 

oleate,  215 
Veratrum,  830 

album,  830 

bibliography,  841 

fluidextract,  244 

tincture,  234 

viride,  830 
Verdigris,  538 

bibliographvj  543 
Vermillion,     bibliography, 

566 
Veronal,  677 
Vibumin,  744 
Viburnum  opulus,  744 


Viburnum  opulus,  fluidex- 
tract, 250 
primifolum,  743 
fluidextract,  244 
Viburnums,    bibliogntphy, 

770 
Vichy  salts^  N.F.,  466 
Villate's  mixture,  258 
Villosin,  716 
Vinasse,  407 
Vinegar,  602 
of  opium,  256 
of  squill,  255 
Vinegars,  255 

bibliography,  256 
Vinum  album,  589 
antimonii,  252 
aurantii       compocdtum, 

252 
camis,  252 

et  ferri,  252 
colchici  cormi,  252 
radicis,  252 
seminis,  252 
ergotffi,  252 
ferri,  252 

amarum,  252 
fraxini,  252 
ipecacuanhs,  252 
opii,  252 
pepsini,  252 
picis,  252 
pruni  virginianie,  252 

ferratum,  252 
rhei  compositum,  252 
rubrum,  589 
Virginia  snake  root,  758 
Virus  vaccinicum,  856 
Vis  vit»  theory,  567 
Vitellin,  843 
Vitellum  recens,  850 
Vitellug,  850 
Vitriol,  blue,  537 
Vitriols,  507 
Vleminckx's  solution,  190 

bibliography,  389 
Volatile  filtration,  136 
extractive  determination, 

924 
liniment,  265 
oil  of  mustard,  674 
oils,   method   of  extrac- 
tion, 738 
bibliography,  737 
Volume  changes  on  solu- 
tion, bibliography,  138 
Volumetric  analysis,  859 
assay    for    hydrochloric 
acid,  887 
for  nitric  acid,  887 
for     sulphonic      acid, 
887 
assays.     See  Assay. 
solution,  859 

alkaline     cupric     tar- 
trate, 918 
centinormal,  880 
decinormal,  880 
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Volumetric  solution,  nor- 
mal, 880 
H,S04,  883 
n  KOH,  886 
n  NaOH.  886 
2n  NaOH,  886 
yi  n  HCl,  886 
yi  NH,S04,  884 
1^  KOH,  alcoholic,  886 
Ho  n  AgNO,,  902 
Ho  n  bromine,  917 
Ho  n  I,  893 
HonH,S04,885 
Ho  n  K.CtjOt,  901 
Ho  n  KMn04,  897 
Ho  n  KOH,  885 
Hon  NaCl,  903 
Ho  i>  oxalic  acid,  884 
Hon  thiosulphate,  893 
Ho  n  H,S04.  886 
Hoo  n  KOH,  886 

Wafer  papers,  296 

and    cachets,   bibliog- 
raphy, 301 
Wahoo  bark,  781 
Warburg's  pills,  313 
without  aloes,  313 

tincture,  236 

without  aloes,  236 
Washed  sulphur,  380 
Washing,  128 

continuous,  128 

gases,  127 

soda,  434 
Water,  368 

anise,  174 

as  a  solvent,  1 19 

bath,  74 

bitter  almond,  174 

camphor,  175 

chlorine,  176,  874* 

chloroform,  176 

cinnamon,  176 

creosote,  176 

distilled,  173,  S68 

fennel,  177 

glass,  442 
amamelis,  177 
lead,  187 
lime,  468 
manufacture,  171 
of  ammonia^  450 
of  constitution,  150 
of  crystallization,  149 

calculations,  363 

estimation,  150 

in  chemical  formulie, 
150 
orange  flower,  175 
peppermint,  177 
puniication,  369    ^ 
rose,  177 
sifting,  117 
spearmint,  177 
testing,  368 
Waters,  171,  174 


Waters,  aromatic,  174 
by  dilution,  171 
by  distillation.  171 
by  filtration  tnrough  ab- 
sorbent powder,  171 
through  cotton,  171 
by  gaseous  solution,  171 
by  hot  solution,  173 
by  simple  solution,  171 
table,  171 
Wax,  668 
bibliography,  671 
Chinese,  66*9 
Japanese,  670 
specific  gravity  estima- 
tion, 971 
taking  specific   gravity, 

54 
white,  669 
yellow,  668 
Wedgewood  mortar,  clean- 
ing, 115 
Weight,  28 
Weights,  44 
bibliography,  47 
material,  44 
shape.  44 
Weldon  s  process,  372 
Well  tube  percolator,  165 
Welsbach  mantles,  bibliog- 
raphy, 498 
Westphal  balance,  51 
Whey,  609 
Whisky,  183.  689 

bibliograpny,  605 
Whitall  Tatum's  supposi- 
tory machine,  326 
White  arsenic,  521 
hellebore,  830 
lead.  548 

bibliography,  565 
mustard,  675 

bibliography,  685 
oakj  717 

bibliography,  719 
petrolatum,  579 
precipitate,  553 
ointment,  333 
vitriol,  484 
wax,  669 

bibliography,  671 
wine,  589 
Whiting,  477 
Wild  cherry,  706 

bibliography,  713 
fluidex tract,  250 
infusion,  218 
syrup,  198 
Wilkinson's  ointment,  337 
Wine  of  antimony,  252 
of  beef,  252 
of  colchicum  corm,  252 
root,  252 
seed,  252 
of  ergot,  252 
of  ipecac,  252 
of  iron,  252 
bitter,  252 


Wine  of  pepsin,  252 

of  tar,  252 

of  white  ash,  252 

of  wild  cherry,  252 

red.  589 

white,  589 
Wineglassful,  32 
Winesj  251 

bibliography,  256 

manufacture,  251 
Wintergreen  essence,  182 

oil,  710 
Winterstrained  lard  oil,  659 
Wire  gauze,  action  under 

heat,  73 
Witch  hazel  bark,  717 
distilled  extract.  176 
leaves,  717 

powder,  664 
Witherite,  476 
Wood,  631 

alcohol,  584 
as  a  solvent,  120 

as  fuel,  67 

charcoal,  386, 
bibliography,  389 

paper,  631 

spirit,  584 

vinegar,  601 
Woods,  definition,  619 
Wood's  metal,  538 
Wool-fat,  662 

bibliography,  671 

hydrous,  662 
Wool-wax,  662 
Worm  candy,  322 

condenser,  97 
Wormseed,  American,  741 

Levant,  779 
Wrapping   packages,  287- 

289 
Wrought  iron,  500 

XANTraNB,  678 
Xanthophyll,  783 
Xanthoxylin,  759 
Xanthoxylum,  759 

bibliography,  771 

fluidextract,  244 
Xylenes,  719 

Yard,  29 

Yellow  hydras  tine,  818 
jasmin,  828 
mercuric  oxide,  558 
manufacture,  1007 
subsulphate,  559 
mercurous  iodide,  557 
bibliography,  565 
phosphorus,  384 
prussiate  of  potass.    See 
Potasftium  ferrocyanide, 
wash,  550 
wax,  668 
Yerba  santa,  760 

bibliography,  771 
Yolk  of  egg,  850 
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Zero,  reading  on  balance, 

41 
Zest  (of  orange),  754 
Zinc,  478 
acetate,  480 
bibliographv,  488 
blend,  478 
bnmiide,  481 

bibliography,  488 
carbonate,   precipitated, 
481 
bibliographv.  488 
chloride,  482 

solution,  482 
iodide.  482 
oleate,  214,  524 
oxide,  482 


Zinc    oxide,    bibliographv. 
488 
phenolsulphonate,  484 

bibliography.  488 
phosphide,  4^ 

bibliography,  488 
salve,  335 
stearate,  484 

bibliography,  48$ 

ointment,  337 
sulphate.  484 

bibliography,  48$ 
sulphocarbolate.  484 
tests,  871 
valerate,  485 

bibliography.  488 
valerianate,  485 
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Davis'   Accessory  Sinuses 

Development  and  Anatomy  of  the  Nasal  Accessory  Sinuses  in 
Man,  By  Warren  B,  Davis,  M,  D.,  Corinna  Borden  Keen  Research 
Fellow  of  the  Jefferson  Medical  College,  Philadelphia,  Octavo  of  172 
pages,  with  57  original  illustrations.  Cloth,  $3.50  net 

ORIGINAL  DISSECTIONS 

This  book  is  based  on  the  study  of  two  hundred  and  ninety  lateral  nasal  walls, 
presenting:  the  anatomy  and  physiology  of  the  nasal  accessor)'  sinuses  from  the 
six  tie th  day  of  fetal  life  to  advanced  maturity.  It  represents  the  originai  research 
tvark  and  personal  dissections  of  Dr.  Davis  at  the  Daniel  I^ugh  Institute  of 
Anatomy  of  Philadelphia  and  at  Uie  Friedrichshain  Krankenhaus  of  Berlin.  It 
was  necessary  for  Dr.  Davis  to  develop  a  neu'  tecknk  by  which  the  accessory 
sinus  areas  could  be  removed  en  masse  at  the  time  of  postmortem  examinations, 
and  still  permit  of  reconstruction  of  the  face  without  marked  disfigurement 
Ninety *six  cases  in  this  series  were  thus  obtained.  1*he  tah/es  of  ai^erages,  giving 
you  the  age,  size  of  ostia.  origin,  thickness  of  septum,  and  anterior  and  posterior 
walls,  vertical,  lateral,  and  posterior  diameters,  and  relation  to  the  nasal  floor* 
form  an  extremely  valuable  feature,  ^ryrfn? 
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StelwagonV 
Diseases  of  the  Skin 


A  Treatise  on  Diseases  of  the  SIcin.    By  Henrv  W.  Stelwagok, 

M.  D.,  Ph.  D.,  Professor   of  Dermatology  in  the   Jefferson    Medical 

College,  Philadelphia.     Octavo  of  1250  pages,  with  331   text-cuts  and 

33  plates.  Cloth,  $6.50  net ;   Half  Morocco,  $8.00  net 

THE  NEW  (8tii)  EDITION 

There  are  two  features  in  Dr.  Stelwagon*s  work  that  stand  out  above  all  the 
others  :  The  special  emphasis  given  the  two  practical  phases  of  the  subject— 
diagnosis  and  treatment ;  and  the  wealth  of  illustrations.  These  latter  are  of  real 
value.  They  teach  you  diagnosis  as  no  description  can.  Many  of  these  illustra- 
tions are  in  colors. 

Over  75  pages  of  the  work  are  devoted  to  syphilis,  giving  you  the  Wasscrmann 
test,  the  salvarsan  (••606")  treatment,  and  all  the  newest  advances.  Pellagra. 
tropical  affections,  hookworm  disease.  Oriental  sore,  ringworm,  impetigo  contagiosa 
— all  those  diseases  being  so  widely  discussed  to-day. 

Geof^e  T,  EUiot,  M.  D.,  Professor  of  Dermatology^  Cornell  University. 

"  It  is  a  book  that  I  recommend  to  my  class  at  Cornell,  because  for  conservative  judgment, 
for  accurate  observation,  and  for  a  thorough  appreciation  of  the  essential  position  of  derma- 
tology, I  think  it  holds  first  place." 


Schamberg's  Diseases  <2f  tiie  Skin 
arid  £ruptive  r  evers 


Diseases  of  the  Skin  and  the  Eruptive  Fevers.  By  Jay  F.  Schamberq^ 
M.  D.,  Professor  of  Dermatology  and  the  Infectious  Eruptive  Diseases.  Philaddr 
phia  Polyclinic.     Octavo  of  585  pages,  illustrated.     Cloth,  $3.00  net. 

NEW  (ad)  EDITION 

"  The  acute  eruptive  fevers  constitute  a  valuable  contribution,  the  statements  madt 
emanating  from  one  who  has  studied  t^ese  diseases  in  a  practical  and  thorough  manner  from 
the  standpoint  of  cutaneous  medicine.  .  .  .  The  views  expressed  on  all  topics  are  con- 
servative, safe  to  follow,  and  practical,  and  are  well  abreast  of  the  knowledge  of  the  preseal 
time,  both  as  to  general  and  special  pathology,  etiology,  and  tmtinmt "  ifwiPitiw  Jn 
^  Medical  Sciences, 


GENITO-URINARY  DISEASED 


Norris* 
Gonorrhea  in  Women 

Gonorrhea  in  Women.  By  Charles  C.  Norris,  M.  D.,  Instructor 
ki  Gynecology,  University  of  Pennsylvania,  with  an  Introduction  by 
John  G.  Clark,  M.  D.,  Professor  of  Gynecology,  University  of  Penn- 
sylvania,    Large  octavo  of  520  pages,  illustrated  Cloth,  $(>xx>  net 

A  CLASSIC 

Dr.  Norris  here  presents  a  work  that  is  destined  to  take  high  place  among 
publications  on  this  subject.  He  has  done  his  work  thoroughly.  He  has  searched 
the  important  literature  very  carefully,  over  2300  references  being  utilized. 
This,  coupled  with  Dr.  Norris*  long  experience,  gives  his  work  the  stamp  of 
authority.  The  chapter  on  serum  and  vaccine  therapy  and  organotherapy  is 
particularly  valuable  because  it  expresses  the  newest  advances.  Every  phase  of 
the  subject  is  considered. 

PenasylYaiila  Medical  Jounial 

"  Dr.  Norris  has  succeeded  in  presenting  most  comprehensively  the  present  knowledge  ot 
gonorrhea  in  women  in  its  many  phases.  The  present  status  of  serum  and  vaccine  therapy  is 
given  in  detail." 


Braasch's  Pyelography 

Pyelography.  By  William  F.  Braasch,  M.  D.,  The  Mayo  Clinic, 
Rochester,  Minn.  Octavo  of  323  pages,  with  296  pyelograms.  Cloth, 
$5.00  net. 

A  NEW  WORK 

Dr.  Braasch's  new  work  is  the  first  comprehensive  collection  of  the  various  types  of 
pelvic  outlines,  both  normal  and  pathologic.  You  get  here  296  skiagrams  of  the  renal  pel- 
vis and  ureter,  selected  from  several  thousand  plates  made  at  the  Mayo  Clinic.  These  pye- 
lograms, together  with  the  clear  descriptions,  constitute  an  admirable  aid  to  the  differential 
diagnosis  of  the  various  conditions  affecting  the  renal  pelvis.  The  characteristic  pelvic  out- 
line in  each  disease  is  first  shown  you  by  the  excellent  pyelograms;  then  Dr.  Braasch  inter- 
prets these  pyelograms  for  you  in  diagnostic  terms.  You  get  the  history  of  pyelography,  the 
exact  technic  (selection  of  the  me<lium,  preparation  of  solution,  method  of  injection,  sources 
of  error,  results),  the  normal  pelves,  the  various  pathologic  outlines,  and  the  outlines  io  con- 
genital anomalies.     It  is  a  most  complete  work. 


SAUNDERS'    BOOKS    ON 


Barnhill  anb  Wales' 
Modem  Otology 

A  Text-Book  of  Modern  Otolosry.  By  John  F.  Barnhill,  M.  D., 
Professor  of  Otology,  Laryngology,  and  Rhinology,  and  Earnest 
DE  W.  Wales,  M.  D.,  Associate  Professor  of  Otology,  Laryngology, 
and  Rhinology,  Indiana  University  School  of  Medicine,  Indianapolis. 
Octavo  of  598  pages,  with  314  orig^inal  illustrations.  Cloth,  ^5.50  net; 
Half  Morocco,  ^7.00  net. 

THE  NEW  (2a)  EDITION 

The  authors,  in  writing  this  work,  kept  ever  in  mind  the  needs  of  the 
physician  engaged  in  general  practice.  It  represents  the  results  of  personal 
experience  as  practitioners  and  teachers,  influenced  by  the  instruction  given  by 
such  authorities  as  Sheppard,  Dundas  Grani,  Percy  Jakins,  Jansen,  and  Alt. 
Much  space  is  devoted  to  prophylaxis,  diagnosis,  and  treatment,  both  medical 
and  surgical.  There  is  a  special  chapter  on  the  bacteriology  of  ear  affections-^ 
a  feature  not  to  be  found  in  any  other  work  on  otology.  Great  pains  have  been 
taken  with  the  illustrations,  in  order  to  have  them  as  practical  and  as  helpful  as 
possible,  and  at  the  same  time  highly  artistic.  A  large  number  represent  the 
best  work  of  Mr.  H.  F.  Aitken. 


Coolidge  on  Nose  and  Throat 

Manual  of  Diseases  of  the  Nose  and  Throat.  By  Algernon  Cool- 
IDGE,  M.  D.,  Professor  of  Laryngology,  Harvard  Medical  School. 
Octavo  of  360  pages,  illustrated.     Cloth,  ;$i.50  net. 

This  new  book  furnishes  the  student  and  practitioner  a  guide  and  ready  reference  to  the 
important  details  of  examination,  diagnosis,  and  treatment.  Established  facts  are  empha- 
sized and  unprored  statements  avoided.  Anatomy  and  physiology  of  the  different  re^ons 
are  included. 

Wank  Allport,  M.D. 

Professor  of  Otology,  Northwestern  University^  Chicago. 

"  I  regard  it  as  one  of  the  best  books  in  the  English  language  on  this  subject.  The 
pictures  are  especially  good,  particularly  as  they  are  practically  all  original  and  not  the  old 
reproduced  pictures  so  frequently  seen." 


DISEASES  OF  THE  EYE. 


DeSchweinitz's 
Diseases  of  the  Eye 

Just  Out— New  (8th)  Edition 

Diseases  of  the  Eye:  A  Handbook  of  Ophthalmic  Practice. 
By  G.  E.  deSchweinitz,  M.  D.,  Professor  of  Ophthalmology  in  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  etc.  Handsome  octavo  of  754 
pages,  386  text-illustrations,  and  7  chromo-lithographic  plates.  Cloth, 
$6.00  net ;  Sheep  or  Half  Morocco,  J7.50  net. 

THE  STANDARD  AUTHORITY 

The  new  matter  added  includes:  Walker's  testing  of  visual  field,  squirrel 
plague  conjunctivitis,  swimming  bath  conjunctivitis,  anaphylactic  keratitis,  family 
cerebral  degeneration  with  macular  changes,  ocular  symptoms  of  pituitary 
disease,  sclerectomy  with  a  punch,  preliminary  capsulotomy,  iridotasis,  thread 
drainage  of  anterior  chamber,  extraction  of  cataract  in  capsule  after  subluxation 
of  lens  with  capsule  forceps,  capsulomuscular  advancement  with  partial  resection, 
tenotomy  of  inferior  oblique,  window  resection  of  nasal  duct. 


Bass  and  Johns'  Alveolodental  Pyorrhea 

Alveolodental  Pyorrhea.  By  Charles  C.  Bass,  M.  D.,  Professor 
of  Experimental  Medicine,  and  Foster  M.  Johns,  M.  D.,  Instructor  in 
the  Laboratories  of  Clinical  Medicine,  Tulane  Medical  College.  Octavo 
of  168  pages,  illustrated.  Cloth,  ^(2.50  net 

Drs.  Bass  and  Johns  present  their  subject  from  the  viewpoint  of  infection  by 
the  Endamoeba  buccalis.  You  get  a  full  account  of  the  Endamoeba  buccalis,  the 
history  of  disease,  the  morbid  processes,  contagiousness,  symptomatology,  how 
to  make  your  diagnosis  from  the  history  and  microscopic  examination,  prophy- 
laxis, and  the  exact  technic  for  using  emetin  hydrochlond.  You  get  the  action 
of  emetin  upon  the  Endamoeba.  you  get  the  exact  dosage,  you  get  the  interval 
between  doses,  the  local  effect,  the  urticaria  produced,  the  technic  of  injection. 

Uoivenily  of  Fminylviiia  Medical  bulletin 

••  Upon  reading  through  the  contents  of  this  book  we  are  impressed  by  tne  remarkable 
fulness  with  which  it  reflects  the  notable  contributions  recently  made  to  ophthalmic  literature. 
No  Important  subject  within  its  province  has  been  neglected." 
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GET  A     •  THE  NEW 

THE    BEST  /YmCriCSill  STANDARD 

Illustrated  Dictionary 

New  (8th)  Edition— 1500  New  Terms 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  Veterinary  Science,  Nursing,  and  kindred 
branches;  with  over  100  new  and  elaborate  tables  arid  many  illustra- 
tions. By  W.  A.  Newman  Borland,  M.D.,  Editor  of  "  The  American 
Pocket  Medical  Dictionary."  Large  octavo,  with  1 137  pages,  bound  in 
full  flexible  leather.     Price,  $^^0  net;  with  thumb  index,  jS^.oo  net 

KEY  TO  CAPITALIZATION  AND  PRONUNCIATION— ALL  THE  NEW  WORDS 

This  dictionary  is  the  "new  standard.'*  It  defines  hundreds  of  the  newest 
terms  not  defined  in  any  other  dictionary — ^bar  none.  These  terms  are  live, 
active  words,  taken  right  from  modern  medical  literature. 

Howard  A.  Kelly,  M*  D.» 

Professor  of  Gynecologic  Surgery^  Johns  Hopkins  Univtniiy,  Baltimorm 
"  Dr.  Dorland's  Dictionary  is  admirable.     It  is  so  well  gotten  up  and  of  such  convenient 
sixe.     No  errors  have  been  found  in  my  use  of  it." 

Theobald's  Prevalent  Eye  Diseases 


Prevalent  Diseases  of  the  Eye.  By  Samuel  Theobald,  M.  D.. 
Clinical  Professor  of  Ophthalmology  and  Otology,  Johns  Hopkins 
University.  Octavo  of  5  50  pages,  with  219  text-cuts  and  several  colored 
plates.     Cloth,  $4.50  net ;  Half  Morocco,  ^.00  net. 

THE    PRACTITIONER'S    OPHTHALMOLOGY 

With  few  exceptions  all  the  works  on  diseases  of  the  eye.  although  written 
ostensibly  for  the  general  practitioner,  are  in  reality  adapted  only  to  the  specialist ; 
but  Dr.  Theobald  in  his  book  has  described  very  clearly  and  in  detail  those  condi^ 
tions,  the  diagnosis  and  treatment  of  which  come  within  the  province  of  the  genenl 
practitioner.  The  therapeutic  suggestions  are  concise,  unequivocal,  and  specific 
It  is  the  one  work  on  the  Eye  written  particularly  for  the  general  practitioner. 

\  A.  Oif«r»  M.Dm 

Ci^.,  L.j/  /  r^y*  t  ur  if  Qphthaimi^h^^,  Woman*  s  Medical  Colkgt  rf  Pmnsyhmmmn 
**  1  tc*l  I  CA11  conscicnijuu&ly  rt;c£>mniLad  it,  not  only  to  the  general  physician  and  medical 
dent,  te  whom  it  b.  primarily  wricteti,  but  also  to  the  ezpehenoed  ophthalmologisL    Hon 
.  ..   -.  j^  ^^^  in  nompti-ihed  bis  purpose.'* 


DISEASES  OF  THE  EYE. 


Haab  and  DeSchweinitz's 
External  Diseases  qf  the  Eye 


Atlas  and  Epitome  of  External  Diseases  of  the  Eye.     By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E,  deSchvveinitz, 
M.  D.,  Professor  of  Ophthalmology,  Universit>'  of  Pennsylvania  With 
101  colored  illustrations  on  46  lithographic  plates  and  244  pages  of 
text     Cloth,  $3.00  net     //*  Saumirrs'  Hand-Atlas  Series. 

THC  NEW  C3a)    EDmON 

Conditions  attending  diseases  of  the  external  eyc»  which  arc  often  50  complicated, 
have  probably  never  been  more  clearly  and  comprehensively  expounded  than  in 
the  forelying  work,  in  which  the  pictorial  most  happily  supplements  the  verbal 
description.     The  price  of  the  book  is  remarkably  low. 

The  Medical  Recofd.  New  York 

"The  work  i&  excellently  suited  to  the  student  of  ophthalmology  and  to  the  pmetiduif 
physician.     It  cannot  fail  to  attain  a  we II -deserved  popularity  " 

Haab  and  DeSchweinitz'y* 
Ophthalmoscopy 


Atlas  and  Epitome  of  Ophthalmoscopy  and  Ophthalmoscopic 
Diai:fiosis.  By  Dr.  O.  Haab,  of  Zurich.  Edited,  with  additions,  by 
G,  E*  deSchweinitz,  M.  D.,  Professor  of  Ophthalmology.  University 
of  Pennsylvania.  With  152  colored  Utliographic  illustrations  and  92 
pages  of  text.     Cloth.  J3.00  net     /a  Saimders*  Hand-Atlas  Series. 

THE  NEW  (Id)  EDITION 

The  great  value  of  Ihrof.  Haab's  Atlas  of  Ophthalmoscopy  and  Ophthalmo- 
scopic Diagnosis  ha*  been  fiilly  esubhshed  and  entirely  justified  an  English 
translation.  Not  only  is  the  student  made  ^rqiiainted  with  carefully  prepared 
ophthalmoscopic  drawings  done  into  well-executed  lithographs  of  the  most  im- 
portant fundus  changes,  but.  in  many  instances,  plates  of  the  microscopic  lesions 
are  added.     The  whole  furnishes  a  manual  of  ihc  greatest  possible  service. 

The  Lancet,  Londoci 

'*  We  recommend  it  as  a  work  that  should  be  in  the  ophthalmic  wards  dr  in  th«  hbruy  of 
every  hospital  into  which  ophthalmic  tstaitk  are  received.'* 


lo  SAUNDERS"  BOOKS  ON 

Goepp's 
Dental  State  Boards 

Dental  State  Board  Questions  and  Answers. — By  R.  Max  Goepp. 

M.  D.,  author  "  Medical  State  Board  Questions  and  Answers.'*  Octavo 
of  428  pages.     Cloth,  $2.7^  net 

NEW  (2d)  EDITION 

This  new  work  is  along  the  same  practical  lines  as  Dr.  Goepp*  s  successful  work 
on  Medical  State  Boards.  The  questions  included  have  been  gathered  from  reliable 
sources,  and  embrace  all  those  likely  to  be  asked  in  any  State  Board  examination 
in  any  State.  They  have  been  arranged  and  classified  in  a  way  that  makes  for  a 
rapid  r6sum6  of  every  branch  of  dental  practice,  and  the  answers  are  couched  in 
language  unusually  explicit— concise,  definite,  accurate.* 

The  practicing  dentist,  also,  will  find  here  a  work  of  ^reaX  value — a  work 
covering  the  entire  range  of  dentistry  and  extremely  well  adapted  for  quick 
reference. 

Haab  and  deSchweinitz's 
Operative  Ophthalmology 

Atlas  and  Epitome  of  Operative   Ophthalmology.       Qy  ly^  q. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  de  Schweinitz, 
M.  D.,  Professor  of  Ophthalmology  in  the  University  of  Pennsylvania. 
With  30  colored  lithographic  plates,  1 54  text-cuts,  and  375  pages  of 
text.     In  Saunders'  Hand-Atlas  Series.     Cloth,  $3.50  net. 


Dr.  Haab*s  Atlas  of  Operative  Ophthalmology  will  be  found  as  beautiful  and 
as  practical  as  his  two  former  atlases.  The  work  represents  the  author*  s  thirty 
years*  experience  in  eye  work.  The  various  operative  interventions  are  described 
with  all  the  precision  and  clearness  that  such  an  experience  brings.  Recognizing 
the  fact  that  mere  verbal  descriptions  are  frequently  insufficient  to  give  a  clear 
idea  of  operative  procedures,  Dr.  Haab  has  taken  particular  care  to  illustrale 
plainly  the  different  parts  of  the  operations. 

Johns  Hopkins  Hospital  Bulletin 

"  The  descriptions  of  the  various  operations  are  so  dear  and  full  tiiat  the  ▼oliUBe  can  ««| 

hold  place  with  more  pretentious  text-books." 


URINE  AND  IMPOTENCE. 


Ogden  on  the  Urine 


Clinical  Examination  of  Urine  and  Urinary  Diafj^nosls.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J.  Bergen  Ogden,  M.  D.,  Medical  Chemist  to  the  Metro- 
politan Life  Insurance  Company,  New  York.  Octavo,  418  pages,  54 
text  illustrations,  and  a  number  of  colored  plates.     Cloth,  ^^3.00  net 

THE  NEW  (3d)  EDITION 

In  this  edition  the  work  has  been  brought  absolutely  down  to  the  present  day. 
Urinary  examinations  for  purposes  of  life  insurance  have  been  incorporated,  because 
a  large  number  of  practitioners  are  often  called  upon  to  make  such  analyses. 
Special  attention  has  been  paid  to  diagnosis  by  the  character  of  the  urine,  the 
diagnosis  of  diseases  of  the  kidneys  and  urinary  passages ;  an  enumeration  of  the 
prominent  clinical  symptoms  of  each  disease ;  and  the  peculiarities  of  the  urine 
in  certain  general  diseases. 

The  Lancet.  Londoo 

"  We  consider  this  manual  to  have  been  well  compiled ;  and  the  author's  own  experience, 
sp  clearly  stated,  renders  the  volume  a  useful  one  both  lor  study  and  reference." 

Pitcher's 
Practical  Cystoscopy 

Practical  Cystoscopy.  By  Paul  M.  Pilcher,  M.  D.,  Consulting 
Surgeon  to  the  Eastern  Long  Island  Hospital.  Octavo  of  504  pages, 
with  299  illustrations,  29  in  colors.     Cloth,  $6.00  net. 

NEW  (ad)  EDITION 

Cystoscopy  is  to-day  the  most  practical  manner  of  diagnosing  and  treating 
diseases  of  the  bladder,  ureters,  kidneys,  and  prostate.  To  be  properly  equipped, 
therefore,  you  must  have  at  your  instant  command  the  information  this  book  gives 
you.  It  explains  away  all  difficulty,  telling  you  why  you  do  not  see  something 
when  something  is  there  to  see,  and  telling  you  how  to  see  it  All  theory  has 
been  uncompromisingly  eliminated,  devoting  every  line  to  practical,  needed- 
every-day  facts,  telling  you  how  and  when  to  use  the  cystoscope  and  catheter — 
telling  you  in  a  way  to  make  you  know.  The  work  is  complete  in  every  detail. 
Bransford  Lewis,  M •  D.»  St,  Louis  University. 

*'  I  am  very  much  pleased  with  Dr.  Pilcher's  '  Practical  Cystoscopy.'  I  think  it  is  the  best 
in  the  English  language  now."— .^/nV  ^,  tgtt. 


12  SAUNDERS'  BOOKS  ON 

Holland's  Medical 
Chemistry  and  Toxicology 

A  Text-Book  of  Medical  Chemistry  and  Toxicology.   .By  Jamb 

W.  Holland,  M.  D.,  Emeritus  Professor  of  Medical  Chemistry  and 
Toxicology,  and  Dean,  Jefferson  Medical  College,  Philadelphia.  Octavo 
of  678  pages,  fully  illustrated.     Cloth,  $3.00  net 

rOURTH  EDITION 

Dr.  Holland's  work  is  an  entirely  new  one,  and  Is  based  on  his  forty  years* 
practical  experience  in  teaching  chemistry  and  medicine.  It  has  been  subjected  to 
a  thorough  revision,  and  enlarged  to  the  extent  of  some  sixty  pages.  The  addhions 
to  be  specially  noted  are  those  relating  to  the  electronic  theory,  chemical  equilib- 
rium, Kjeldahl's  method  for  determining  nitrogen,  chemistry  of  foods  and  their 
changes  in  the  body,  synthesis  of  proteins,  and  die  latest  improvements  in  urinary 
tests.     More  space  is  given  to  toxicology  than  in  any  other  text-book  on  chemistry. 

American  Medidae 

"  Its  statements  are  clear  and  terse ;  its  illustrations  well  chosen ;  its  development  lofical, 
systematic,  and  comparatively  easy  to  follow.  .  .  .  We  heartily  commend  the  work.** 

Ivy's  Applied  Anatomy  and 

Oral  Svtsiety  for  Dental  Students 


Applied  Anatomy  and  Oral  Surgery  for  Dental  Students.    By 

Robert  H.  Ivy,  M.D.,  D.D.S.,  Assistant  Oral  Surgeon  to  the  Philadel- 
phia General  Hospital.     i2mo  of  280  pages,  illustrated.     Cloth,  J51.50 

net. 

rOR  DENTAL  STUDCNTS 

This  work  is  just  what  dental  students  have  long  wanted — a  concise,  practical 
work  on  applied  anatomy  and  oral  surgery,  written  with  their  needs  solely  in 
mind.  No  one  could  be  better  fitted  for  this  task  than  Dr.  Ivy,  who  is  a  graduate 
in  both  dentistry  and  medicine.  Having  gone  through  the  dental  school,  be 
knows  precisely  the  dental  student's  needs  and  just  how  to  meet  them.  His 
medical  training  assures  you  that  his  anatomy  is  accurate  and  his  technic  modem. 
The  text  is  well  illustrated  with  pictures  that  you  will  find  extremely  helpfuL 

H.  P.  Ktihn,  M.D.,  Western  Dental  College,  Kansas  Cky. 

••  I  am  delighted  with  this  compact  little  treatise.    It  seems  to  me  Just  to  fill  the  bilL* 


CHEMISTRY,  SKIN,  AND  VENEREAL  DISEASES,  IS 

American  Pocket  Dictionary  New  (9th)  caHoo 

The  American  Pocket  Medical  Dictionary.  Edited  by  W.  A. 
Newman  Dorland,  M.  D.,  Editor  "  American  Illustrated  Medical 
Dictionary."  Containing  the  pronunciation  and  definition  of  the 
principal  words  used  in  medicine  and  kindred  sciences.  693  pages. 
Flexible  leather,  with  gold  edges,  $1.25  net;  with  thumb  index, 
$1.50  net. 
James  W.  HolUnd.  M.  D.. 

Professor  of  Medual  Chemistry  and  Toxicology,  and  Dean,  Jefferson  Medical  ColUgt, 
Philadelphia, 

'*  I  am  struck  at  once  with  admiration  at  the  compact  size  and  attractive  exterior.  ] 
can  recommend  it  to  our  students  without  reserve." 

Stelwagon*s  Essentials  of  Skin  7th  cdiiioo 

Essentials  of  Diseases  of  the  Skin.  By  Henry  W.  Stel- 
WAGON,  M.  D.,  Ph.D.,  Professor  of  Dermatology  in  the  Jeffer- 
son Medical  College,  Philadelphia,  Post-octavo  of  291  pages, 
with  72  text-illustrations  and  8  plates.  Cloth,  ^i.oo  net  In 
Saunders'  Question- Compend  Series. 
The  Medical  Newt 

"In  line  with  our  present  knowledge  of  diseases  of  the  skin.  .  .  .  Continues  to  main- 
tain the  high  standard  of  excellence  for  which  these  question  compends  have  been  noted." 

Wolffs  Medical  Chemistry  New  (7th)  cditfoB 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic. 
Containing  also  Questions  on  Medical  Physics,  Chemical  Physiol- 
ogy, Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence Wolff,  M.  D.,  Late  Demonstrator  of  Chemistry,  Jefferson 
Medical  College.  Revised  by  A.  Ferree  Witmer,  Ph.  G.,  M.  D., 
Formerly  Assistant  Demonstrator  of  Physiology,  University  of 
Pennsylvania.  Post-octavo  of  222  pages.  Cloth,  ^i.oo  net.  In 
Saunders^  Question^Competid  Series. 

Vecki's  Sexual  Impotence  New  (5th)  cdHioa 

Sexual  Impotence.  By  Victor  G.  Vecki,  M.  D.,  Consulting 
Genito-Urinary  Surgeon  to  Mt.  Zion  Hospital,  San  Francisco. 
l2mo  of  405  pages.     Cloth,  ^2.25  net 

Johns  HopUnt  Hotpitel  Bulletin 

*•  A  scientific  treatise  upon  an  important  and  much  neglected  subject.  .  .  .  The 
treatment  of  impotence  in  general  and  of  sexual  neurasthenia  is  discriminating  and 
judicious." 


lATXZEJLT    BCCXS  GJT 


Wells'  Cheaiai  Patfaolo^ 

"AC^T  5rzMiL  ^3i^  rfSHiifuuniL  at  tne  Cnemicil  ^^ulj  ascs  Izroivcd. 
B7  H.  •Si:z«o»  WzlIs.  Pi  D,  M.  D^  AssiscacE  PrciEssor  of 
?iCictc^  in  rixe  Uiiivcraicy  at  Oiiragg,     '^csiva   oc  6i€  pages. 


*  Tzii  v«irK  ills  z  seal  irwf  s  rfie  ?af*T^  Irrrjnii 

Saxe's  Urinalyns 

fbmKrhr  Instmctor  m  Gcnito-Unnary  Sargery^  New  Yort  Post- 
gradoats  Me&al  School  and  HoepctaL  izmo  of  448  pages,  fiiily 
iIlu^raietL     Qoth,  5i-75  net. 

Wnmtk  Cmttr  WmJ*  MLDU    ^-iJ/mm^  Pniissar  sf  CSmicml  J*mtjka£agr,   C^^miia  Urn- 

"  It  seems  M  lae  to  be  ace  of  tfie  best  of  the  ii— Pi  i'  works  oo  tha  sabyect ;  it  is. 
iftdeed.  l^aet  tifeaa  a  fpod  inaaT  of  t!iis  Iaif<er  rmn  " 

deSchweiiiitz  and  Randall  cm  the  Cye^  £ar» 
Noset  and  Throat 


American  Text^Book  of  Diseases  off  the  Eye,  Ear.  Nose,  and 
Throat,  Edited  by  G.  E  de  Schweixitz,  M.D..  and  B.  Alex- 
ANiiKk  Randall,  M.D.  Imperial  octavo.  125 1  pages,  wth  766 
illustrations,  59  of  them  in  colors.  Qoth,  fyxx^  net;  Half  Mo- 
rrKco,  $8.50  net 

Grunwald  and  Grayson  on  the  Larynx 

Atlas  and  Epitome  of  Diseases   of  the  Larynx.     By  Dr.  L 

GkOnvvald,  of  Munich.  Exlited.  with  additions,  by  Charles  P. 
Gkavson,  M.D.,  University  of  Pennsylvania.  With  107  colored 
figures  on  44  plates,  25  text-cuts,  and  103  pag^es  of  text.  Cloth, 
1^2.50  net.     /n  Saunders'  Hand- Atlas  Series. 

Mracek  and  Stelwa^on's  Atlas  of  Skin 

Atlas  and  Epitome  of  Diseases  of  the  5kin.     By    Prof.   Dr. 

Fkanz  Mkackk,  of  Vienna.  Edited,  with  additions^  by  Hekrt 
W.  SiKiAVAfjoN,  M.D.,  Jefferson  Medical  College.  With  77  col- 
ored plates,  50  half-tone  illustrations,  and  280  pages  of  text  h 
Saunders*  I  land- Atlas  Series.     Cloth,  $4.00  net 


EYE,   EAR,    NOSE,   AND    THROAT. 


deSchweinitz  and    HoUoway  on  Pulsating   Exoph« 
thalmos 

Pulsating  Exophthalmos.  An  analysis  of  sixty-nine  cases  not  pre* 
viously  analyzed.  By  George  £.  deSchweinitz,  M.  D.,  and  Thomas 
B.  Holloway,  M.  D.     Octavo  of  125  pages.     Cloth,  J 2. 00  net. 

This  monograph  consists  of  an  analysis  of  sixty-nine  cases  of  this  affection 
not  previously  analyzed.  The  therapeutic  measures,  surgical  and  otherwise, 
which  have  been  employed  are  compared,  and  an  endeavor  has  been  made 
to  determine  from  these  analyses  which  procedures  seem  likely  to  prove  of 
the  greatest  value.  It  is  the  most  valuable  contribution  to  ophthalmic  liter- 
ature within  recent  years. 

BflMsh  Medical  Journal 

"  The  book  deals  very  thoroughly  with  the  whole  nibject  and  in  it  the  meet  complete  account  dt 
the  disease  will  be  found." 

Jackson  on  the  £ye  The  New  (ad)  EdiHoii 

A  Manual  of  the  Diagnosis  and  Treatment  of  Diseases  of  the 
Eve.  By  Edward  Jackson,  A.  M.,  M.  D.,  Professor  of  Ophthalmology, 
University  of  Colorado.  i2mo  volume  of  615  pages,  with  184  beautiful 
illustrations.     Cloth,  ^2.50  net. 

The  Medical  Record,  New  York 

'*  It  \%  truly  an  admirable  work.  .  .  .  Written  in  a  clear,  concise  manner,  it  hears  evidence  of  the 
author's  comprehensive  grasp  of  the  subject.  The  term  '  multom  in  parvo '  is  an  appropriate  one  to 
apply  to  this  work." 

Grant  on  Face,  Mouth,  and  Jaws 

A  Text-Book  of  the  Surgical  Prinxiples  and  Surgical  Diseases 
OK  the  Face,  Mouth,  and  Jaws.  For  Dental  Students.  By  H.  Horace 
Grant,  A.  M.,  M.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Hospital  College  of  Medicine,  Louisville.  Octavo  of  231  pages,  with 
68  illustrations.     Cloth,  ^2.50  net. 

Preiswerk  and  Warren's  Dentistry 

Atlas  and  Epitome  of  Dentistry.  By  Prof.  G.  Preiswerk,  of 
r»asil.  Edited,  with  additions,  by  George  \V.  Warren,  D.D.S.,  Pro- 
fessor of  0|)erative  Dentistry,  Pennsylvania  College  of  Dental  Surgery, 
Philadelphia,  With  44  lithographic  plates,  152  text-cuts,  and  343  pages 
of  text.      Cloth,  $3.50  net.     ///  Suttm/rrs'  Atlas  Srncs, 

Asher*s  Chemistry  and  Toxicolo^ 

Chemistry  and  Toxicology  for  Nurses.  By  Philip  Asher,  Ph.G., 
M.  D.,  Dean  and  Professor  of  Chemistry,  New  Orleans  College  of  Phar- 
macy.    i2mo  of  190  pages.     Cloth,  ^1.25  net. 


i6  SAUNDERS'  BOOKS  ON 

Wolfs  Examination  of  Urine 

A  Laboratory  Handbook  of  Physiologic  Chemistry  and 
Urine-examination.  By  Charles  G.  L.  Wolf,  M.  D.,  Instructor  in 
Physiologic  Chemistry,  Cornell  University  Medical  College,  New 
York.  1 2mo  volume  of  204  pages,  fully  illustrated.  Cloth,  $  1.25  net 
British  Medical  JounuJ 

"  The  methods  of  examining  the  urine  are  very  fully  described,  and  there  are  at  the 
end  of  the  book  some  extensive  tables  drawn  up  to  assist  in  urinary  diagnosis." 

Jackson's  Essentials  of  £ye  Third  Reir»ed  lUBte 

Essentials  of  Refraction  and  of  Diseases  of  the  Eye.  By 
Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  ojf 
the  Eye,  Philadelphia  Polyclinic.  Post-octavo  of  26 1  i>ages,  82  illus- 
trations. Cloth,  $1.00  net.  ///  Saunders'  Question- Compend  Series, 
Johns  Hopkins  Hospital  Bulletin 

"  The  entire  ground  is  covered,  and  the  points  that  most  need  careful  elucidation 
are  made  clear  and  easy." 

Gleason*s  Nose  and  Throat  »*«irth  Edition.  Re^iMd 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E  B. 
Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otologj",  Medico- 
Chirurgical  College,  Philadelphia,  etc.  Post-octavo,  241  pages,  112 
illustrations.  Cloth,  $1.00  net.  ///  Saunders*  Question  Compends, 
The  Lancet.  London 

"  The  careful  description  which  is  given  of  the  various  procedures  would  be  sufficient 
to  enable  most  people  of  average  intelligence  and  of  slight  anatomical  knowledge  to 
make  a  very  good  attempt  at  laryngoscopy." 

Gleason*s  Diseases  of  the  £ar  TUrd  cation.  Revised 

P^SSENTIALS  OF  DISEASES  OF  THE  EaR.      By  E.  B.  GlEASOX.  S.  B.. 

M.  D.,  Clinical  Professor  of  Otology,  Medico-Chinirgical  College, 
Phila.,  etc.     Post-octavo  volume  of  214  pages,  >%-ith    114  illustra- 
tions.    Cloth,  $1.00  net     In  Sautiders"  Question- Compend  Series. 
Bristol  Medico-Chinir^^cal  Journal 

•*  We  know  of  no  other  small  work  on  ear  diseases  to  compare  with  this,  either  in 
freshness  of  style  or  completeness  of  information." 

Wilcox  on  Genito-Urinary  and  Venereal  Diseases 

The  New  .ad>  Cditioe 

Essentials  of  Genito-Urinary  and  Venereal  Diseases.  By 
Starling  S.  Wilcox,  M.  D.,  Lecturer  on  Genito-Urinar>*  Diseases 
and  Syphilolog>',  Starling-Ohio  Medical  College,  Columbus.  1 2mo 
of  321  pages,  illustrated.     Cloth,  $1.00  net.     Saunder^  Compends. 

Stevenson's  Photoscopy 

Photoscofy  (Skiascopy  or  Retinoscopy).  By  Mark  D.  Stev- 
enson, M.  D.,  Ophthalmic  Surgeon  to  the  Akron  Cit>'  HosptaL 
i2mo  of  126  pages,  illustrated.  Cloth,  $1.25  net 

Edward  Jackioo.  M.  D.,  Univernty  of  Colorado. 

"  It  is  well  written  and  will  prove  a  valuable  help.  Your  treatment  of  the  cincinal 
pencil  of  rays,  and  the  part  faX&og  on  the  emntner't  eye.  it  decidedly  better  than  m9 
previoas  account." 
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